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1 Initial data / Uvodni informace

1.1 ldentification of supplier / Identifikace dodavatele

DOOSAN SKODA POWER
Tylova 1/57

301 28 Plzen

Czech Republic

Project manager:

Ing. Petr Blecha

telephone: + 420 37818 5576
email: petr.blecha@doosan.com

Main project manager:

Ing. Rudolf Vacovsky

telephone: +420 37818 5070

email: rudolf.vacovsky@doosan.com
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Last Revision:

DOOSAN SKODA POWER
Tylova 1/57

301 28 Plzen

Ceska Republika

Manazer projektu:

Ing. Petr Blecha
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email: petr.blecha@doosan.com

Hlavni inzenyr projektu:

Ing. Rudolf Vacovsky

telefon: +420 37818 5070

email: rudolf.vacovsky@doosan.com
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1.2 Technical description of delivered equipment / Technicky popis

dodaného zarizeni

Steam turbine:

Turbine model: MTD 70

Manufacturer: DOOSAN SKODA POWER

Serial no.: 4745 (HP), 4746 (IP);
4747 (LP)

KKS code: HP part 50MAAOQ1,

ST part 50MABO1,
LP part 50MACO01

Output power: 210 MW
Nominal speed: 3000 rpm
Sense of rotation: Clockwise

It is a three-casing condensing steam
turbine with radial steam outlet into condenser.

Turbine rotor with generator rotor is connect
together by means of the rigid coupling.

The turbo-set was designed for nominal
speed of 3000 rpm and the nominal power outlet
210 MW, turbine is clockwise rotation (view from
the front bearing stand).

Steam turbine will be assembled on the
foundation slab at level +9,00 m.

The whole netto weight of assembled
steam turbine is approx. 405 tons.

First of all the steam turbine will be
assembled in the DSPW workshop including the
right setting of stator's components of steam-flow
path against the rotor (pre-assembly). Taking
respect to easy transport to site the oversize part
of steam turbine will be dismantled to suitable
components; the components will be packed and
transported to the site. The turbine rotors will be
attached into special frame for transport and
covered by the waterproof tarpaulin.

Other DSPW deliveries:

The heaviest and largest components for
handling at the plant and other information about
supplied parts are written in document ,Initial
specification for TG SKODA installation®
no. S12003-YK09-05MAA-747000.

Date: 12.11.2013
Last Revision:

Page 9/ 278

Parni turbina:

Model: MTD 70
Vyrobce: DOOSAN SKODA POWER
Vyrobni &islo: 4745 (VT), 4746 (ST);
4747 (NT)
KKS kod: VT téleso 50MAA01,
ST téleso 50MABO1,
NT téleso SOMACO1
Vykon: 210 MW
Jmen. otacky: 3000 ot/min
Smér otaceni: PravotocCiva
Parni turbina je tfitélesova

kondenzacni, s radialnim vystupem pary do
kondenzatoru.

Rotor turbiny s rotorem generatoru je
spojen pomoci pevné spojky.

Turbosoustroji je konstruovano pro
jmenovité otacky 3000 ot/min a jmenovity
vykon 210 MW, turbina je pravoto€iva (pfi
pohledu od pfedniho loziskového stojanu).

Turbina bude montovana na betonovy
zaklad na podlazi v urovni +9,00 m.

Celkova Cistd hmotnost
turbiny je cca 405 tun

Turbina bude nejprve smontovana ve
vyrobnim zavodé, v&etné spravného ustaveni
statorovych dilu pratoné €asti a rotoru (tzv.
kontrolni montaz). Vzhledem k usnadnéni
dopravy na stavenisté, bude nadrozmérné
Casti turbina zpét demontovany na vhodné
dily, dily zabaleny a dopraveny na stavenisté.
Rotory turbiny budou pro dopravu upevnény
v nosném ramu a zakryty nepromokavou
plachtou.

sestavené

Ostatni dodavky DSPW:

NejtézSi a nejrozmérnéjsi dily pro
manipulaci na elektrarné a dalsi informace o
dodavanych dilech jsou uvedeny
v dokumentu ,Uvodni specifikace pro
instalace TG SKODA® &. S12003-YK09-
05MAA-747000

Prepared: O.Baroch
Approved: P.LeSeticky
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1.3 List of steam turbine’s drawing assembly documentation / Seznam
vykresové montazni dokumentace parni turbiny

DOSE. Doosan Skoda Power
BANDEL 210MW
Vykresy, kusovniky turbiny / Drawings, Parts Lists Turbine
é.stroje 4745-47 | Fabrication No. 4745-47
$12003-YK09-05MAA-222574
REVISION_A
ey ZAP401298 VT dil | HP part
Tp6078818_Sheet 1 Turbina BANDEL VT - 210 MW/ Turbine BANDEL HP - 210 MW

1 Tp6078818_Sheet 2
Kusovnik / Parts List

2 Tp6076425_a Rotor VT sestaveni / Rotor - assembly
Kusovnik / Parts List

3 Tp6070372_a Téleso VT vnéjsi sestaveni/ HP outer casing - assembly
Kusovnik / Parts List

4 Tp6075910 Téleso VT vnitfni sestaveni/ HP inner casing - assembly
Kusovnik/ Parts List

5 Tp6072705 Prstenec prohfivaci/ Heating ring
Kusovnik/ Parts List

6 Tp6072891 Nosié rozvadécich kol¢.9-11 sestaveni/ Diaphragm wheel carrier No.9-11 assembly
Kusovnik/ Parts List

7 Tp6024716_a Zavés D40/ Suspension D40
Kusovnik/ Parts List

8 Tp6074120 Krouzky labyrintové rozvadécich kol/ Diaphragm labyrinth rings
Kusovnik/ Parts List

9 Tp6074039 Ucpavka VT predni sestaveni/ HP front gland - assembly
Kusovnik/ Parts List

10 Tp6072774 Téleso ucpavkové sestaveni zadni/ Gland housing assembly rear
Kusovnik/ Parts List

11 Tp6073134 Ucpavka VT vnitini sestaveni/ HP inner gland - assembly
Kusovnik/ Parts List

12 Tp6076998_b Stojan loZiskovy pfedni VT sestaveni/ HP front bearing pedestal-assembly
Kusovnik/ Parts List

13 Tp6077217 Uchyceni ¢idel otaéek/ Speed sensor fastening
Kusovnik/ Parts List

14 Tp6013860 Cerpadio/ Pump
Kusovnik/ Parts List

15 Tp6076030 Kozlik VT pfedni-sestava/ HP front bearing support - assembly
Kusovnik/ Parts List

16 Tp6019833 Lozisko D280 (n=3000)/ Bearing Dia280 (n=3000)
Kusovnik/ Parts List

17 Tp6072597_a Stojan lozZiskovy zadni VT sestaveni/ HP rear bearing pedestal_assembly
Kusovnik/ Parts List

18 Tp6074949 Kozlik zadniho VT loZiskového stojanu sestaveni/ HP rear bearing support-assembly
Kusovnik/ Parts List

19 Tp6077443 Lozisko kombinované D355x200 493,1/389,1/ Combined bearing
Kusovnik/ Parts List

20 Tp6076863 Méfeni teploty téles vnitini/ Body temperature measuring inner
Kusovnik/ Parts List

Date: 12.11.2013 Page 13 /278 Prepared: O.Baroch
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DOS— Doosan Skoda Power
ooy ZAP401300 NT dil / LP part
Tp6072423 Sheet_1 Turbina 210MW NT/ Turbine
36 Tp6072423_Sheet_2
Tp6072423_Sheet_3
Kusovnik/ Parts List
37 Tp6077444_a Rotor NT - sestaveni/ Rotor
Kusovnik/ Parts List
Tp6072400_a_Sheet_1 |Téleso NT sestaveni/ LP casing-assembly
38 Tp6072400_a_Sheet_2
Kusovnik/ Parts List
39 Tp6076554 Prislusenstvi NT télesa/ Accessories of LP casing
Kusovnik/ Parts List
40 Tp6031267_c Zavés rozvadéciho kola M30/ Guide wheel suspension
Kusovnik/ Parts List
41 Tp6069068_a Krouzky labyrintové rozvadécich kol/ Diaphragm labyrinth rings
Kusovnik/ Parts List
42 Tp6068517_a Ucpavka NT sestaveni/ LP gland - assembly
Kusovnik/ Parts List
43 Tp6071672 Kozlik pfiény NT télesa sestaveni/ LP casing diagonal support - assembly
Kusovnik/ Parts List
44 Tp6069007 Pojistka membranova sestaveni/ Relief diaphragm
Kusovnik/ Parts List
45 Tp6071933 LozZisko D430-270/ Bearing
Kusovnik/ Parts List
46 Tp6069752_a LozZisko radialni D450-330/ Journal bearing
Kusovnik/ Parts List
47 Tp6071800 Chlazeni vodni/ Water cooling
Kusovnik/ Parts List
48 Tp6034011 Svi¢ka montazni/ Pilot pin
Date: 12.11.2013 Page 14/ 278 Prepared: O.Baroch

Last Revision: Approved: P.LeSeticky
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Doosan Skoda Power
vy ZAP401299 ST dil / IP part
Tp6077272_Sheet_1 Turbina - BANDEL ST - 210MW/ Turbine
21 Tp6077272_Sheet_2
Tp6077272_Sheet_3

Kusovnik/ Parts List

29 Tp6076838_a Rotor ST sestaveni/ Rotor-assembly
Kusovnik/ Parts List

23 Tp6072207_a Téleso ST vnéjsi sestaveni/ Assembly of IP outer casing
Kusovnik/ Parts List

24 Tp6071284 Téleso ST vnitfni sestaveni/ Assembly of IP inner casing
Kusovnik/ Parts List

25 Tp6069850 Nosié¢ rozvadécich kol ¢.4-5 sestaveni/ Diaphragm wheel carrier No.4-5 assembly
Kusovnik/ Parts List

26 Tp6069558 Nosié rozvadécich kol ¢.6-7 sestaveni/ Diaphragm wheel carrier No.6-7 assembly
Kusovnik/ Parts List

27 Tp6070234 Nosié rozvadécich kol ¢.8-9 sestaveni/ Diaphragm wheel carrier No.8-9 assembly
Kusovnik/ Parts List

28 Tp6071844_a Krouzky labyrintové rozvadécich kol ST/ Diaphragm labyrinth rings IP
Kusovnik/ Parts List

29 Tp6071375_a Ucpavka ST predni sestaveni/ IP front gland - assembly
Kusovnik/ Parts List

30 Tp6071249_a Ucpavka ST vnitfni sestaveni/ IP inner gland - assembly
Kusovnik/ Parts List

31 Tp6070462_a Ucpavka ST zadni sestaveni/ IP rear gland - assembly
Kusovnik/ Parts List

32 Tp6024716_a Zavés D40/ Suspension D40
Kusovnik/ Parts List

33 Tp6024753 Zavés D50/ Suspension D50
Kusovnik/ Parts List

34 Tp6070270 Lozisko radialni D400-220/ Journal bearing
Kusovnik/ Parts List

35 Tp6076961 Méfeni teploty téles vnitfni/ Body temperature measuring inner
Kusovnik/ Parts List
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DOOSAN
Doosan Skoda Power
::::;:'::" ZAP401301 Regulace / Regulation
Tp6079094 Sheet_1 Zavéseni rotoru sestaveni/ Rotor lifting device
Tp6079094_Sheet_2
Kusovnik/ Parts List
49 Tpd2346-S_a VT Pokyny pro pouzivani , udrzbu a kontrolu zavésného zafizeni
Tp42346-S_a HP_en Directions for use, maintenance and inspection of a suspension device
Tp42346-S_ST Pokyny pro pouzivani , udrzbu a kontrolu zavésného zafizeni
Tp42346-S_IP_en Directions for use, maintenance and inspection of a suspension device
Tp6078811 Zavéseni rotoru sestaveni/ Rotor lifting device
50 Kusovnik/ Parts List
Tp42347-S Pokyny pro pouzivani , tdrzbu a kontrolu zavésného zafizeni
Tp42347-S_en Directions for use, maintenance and inspection of a suspension device
51 Tp6073321 Pfipravek pro vyrovnani rotort/ Preparations for rotors leveling
Kusovnik/ Parts List
52 Tp6077188 Uzemnéni rotoru/ Rotor grounding
Kusovnik/ Parts List
53 Tp6072657 Rotor uloZeni/ Rotor placing
Kusovnik/ Parts List
54 Tp6071937 Deska aretacni predni sestaveni/ Locking plate front assembly
Kusovnik/ Parts List
55 Tp6071944 Deska aretaéni zadni sestaveni/ Locking plate rear assembly
Kusovnik/ Parts List
56 Tp6075162 Méfeni/ Measuring
57 Tp6078748 Zavéseni télesa sestaveni/ Casing lifting device
Kusovnik/ Parts List
58 Tp6021685_b Prislusenstvi zafizeni otaéeciho/ Turning gear accessories
Kusovnik/ Parts List
59 Tp066350=4_e Servomotor nataéeciho zafizeni/ Servomotor of turning gear
Kusovnik/ Parts List
Tp066332=2_c_Sheet 1 |Zafizeni nataceci/ Turning gear
60 Tp066332=2_c_Sheet 2
Kusovnik/ Parts List
61 Tp6067929_4745 Ventil rychlozavérny sestaveni/ Stop valve - assembly
Kusovnik/ Parts List
62 Tp6067929 Ventil rychlozavérny DN250/ Stop valve
Kusovnik/ Parts List
63 Tp6073670_c Ventily regulaéni/ Control valves
Kusovnik/ Parts List
64 Tp6073636_b Ventily STRZZ/ IP stop and inteceptor valves
Kusovnik/ Parts List
65 Tp6077387 UloZeni ventilt/ Valve placement
Kusovnik/ Parts List
66 Tp6078800 Ventil rychlozavérny -podepreni/ Stop valve supporting
Kusovnik/ Parts List
67 Tp6076111_a Potrubi pfevadéci ST/ X - over piping MP
Kusovnik/ Parts List
68 Tp6075643 Srouby zakladové sestaveni/ Foundation bolts
Kusovnik/ Parts List
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DOOSAN
Doosan Skoda Power

69 Tp6073391 Material pro nivelaci/ Material for optical levelling
Kusovnik/ Parts List

70 Tp6039795 Pripravek motazni/ Assembly preparation
Kusovnik/ Parts List

71 Tp6025264_a Pripravek motazni/ Assembly preparation
Kusovnik/ Parts List

72 Tp6071233 Hridel kontrolni sestaveni/ Check shaft assembly
Kusovnik/ Parts List

73 Tp6073475_b Pripravek pro tlakovou zkousku/ Jig for pressure test
Kusovnik/ Parts List

74 Tp6073213 Pripravek pro profuk a proplach/ Jig for blowing and flushing
Kusovnik/ Parts List

75 Tp6068603 Pripravek pro tlak. zkousku ST/ Jig for pressure test IP
Kusovnik/ Parts List

76 Tp6068326 Pripravek pro profuk a proplach ST/ Jig for blowing and flushing
Kusovnik/ Parts List

7 Tp6077171 Méfeni tlaku pary kominkové/ Gland pressure measuring
Kusovnik/ Parts List

78 Tp6068738 Drzak manometru sestaveni/ Pressure gause holder assembly
Kusovnik/ Parts List

79 Tp6079324 Méteni chvéni a posuvi/ Vibration and displacement measuring
Kusovnik/ Parts List

80 Tp6078977 Meéfeni teploty loZisek/ Bearing temperature measuring
Kusovnik/ Parts List

81 Tp6076453 Méfeni teploty téles/ Temperature measuring
Kusovnik/ Parts List

82 Tp6059182 Méfeni tepl.téles-sest.termoélanku/ Body temperature measuring-thermocouple assembly
Kusovnik/ Parts List

83 Tp6072967 Tfmeny zvedaci sestaveni/ Assembly - part lifting yokes
Kusovnik/ Parts List

84 Tp6079138 Lana pro dopravu smontovaného dilu/ Ropes for assembly-part transport
Kusovnik/ Parts List

85 Tp527700 Montazni svicka @50x1000/ Assembly pin

86 Tp6045766 Svitka montazni/ Pilot pin

87 Tp813695 Montazni svi¢ka/ Assembly pin

88 Tp6015857_a Svitka montazni/ Pilot pin

89 Tp6073748 Svi¢ka montazni/ Pilot pin

90 Tp527698 Montazni svicka @40x800/ Assembly pin

91 Tp527363 Montazni svicka/ Assembly pin

92 Tp6084928 Pripravek motazni/ Assembly preparation
Kusovnik/ Parts List

93 Tp6076059_a Pripravek motazni pro ST ventil/ Assembly preparation for IP valve
Kusovnik/ Parts List
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LAY-OUT DRAWINGS - civil part

Name of drawing No.

TG foundation —Dimensional drawing Pt6005347
LAY-OUT DRAWINGS — mechanical part

Name of drawing No.
DD - Lay-out drawing + 9,00 m Pt6005221
DD - Lay-out drawing + 0,00 m Pt6005222
DD - Lay-out drawing - 3,60 m Pt6005919
DD - Lay-out drawing longitudinal section A-A Pt6005223
DD - Lay-out drawing longitudinal section B-B Pt6005225
DD - Lay-out drawing longitudinal section C-C Pt6005226
DD - Lay-out drawing longitudinal section D-D Pt6005227
DD - Lay-out drawing cross section 1 — 1 Pt6005228
DD - Lay-out drawing cross section 2 — 2 Pt6005229
DD - Lay-out drawing cross section 3 — 3 Pt6005230
DD - Lay-out drawing cross section 4 — 4 Pt6005231

Assembly arrangement / Pokyny pro montaz

2.1 Introduction / Uvod

All the following instructions are valid for the
first assembly of turbo-set and also for the
repeating of assembly after moving of TG to the
another place or for the assembly carried out
after every opening of turbine casing due to the
planned overhaul period or a any repair. These
instructions would be partly useful also for the
future maintenance.

The turbine rotor during maintenance or
transport out of the power plant has to be
attached into the transport stand (the stand is
part of turbine delivery).

During developing of this manual it was
considered that all assembly works will be carried
out by technical advisory service of DSPW staff,
all of the information contained herein are
adapted to this assumption.

DSPW technical advisor for turbine
assembly has the right to change the standard
assembly sequences and time schedule
contained in this manual if it is required to the
actual situation on site (change of part delivery,
substandard condition on workplace and binding
between activities of sub suppliers on site,
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Veskeré nasledujici instrukce jsou platné
pro prvni montaz turbosoustroji i pro opakovanou
montaz v pfipadé prestéhovani turbiny do jiné
lokality, pro montadz provadénou po kazdém
otevieni turbiny za ucelem planované revize
nebo opravy. Tyto pokyny jsou castecné
vyuzitelné i pro budouci udrzbu.

Rotor turbiny pfi udrzbé na elektrarné nebo
pfi transportu mimo elektrarnu musi byt vzdy
upevnén v transportnim stojanu (stojan je dodan
spolu s turbinou).

Pfi tvorbé tohoto manualu bylo uvazovano,
ze veSkeré montazni prace budou vykonany

formou technického poradenstvi zajiSténého
pracovniky DSPW; veSkeré zde uvedené
informace jsou pfizplsobeny tomuto
pfedpokladu.

Poradce pro montaz turbiny DSPW ma
pravo ménit standardni postup praci a

harmonogram uvedeny v tomto manualu pokud
to vyzaduje aktualni situace na stavenisti (zmény
v dodavkach dild, nestandardni podminky na
pracovisti, vazby s ¢innostmi ostatnich
dodavatelld na stavenisti, feSeni necekanych
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solution  of  unexpected technical and
organizational changes).

All work on turbo-set must be carried out by
a specialized assembly company  with
corresponding experiences only and equipped
with all necessary tools for these works carrying
out. Instruction and data written in this manual
together with assembly drawings documentation
are enough for the successful turbo-set erection
and achieving of the necessary quality of
assembly which is carry out by the specialized
assembly firm with the advisory service of the
DSPW staff.

The turbine casing opening, steam flow
path parts clearance setting, rotor alignment and
the other difficult and precise assembly operation
must be done every time in the presence of
advisory staff of DSPW (there are not contained
all necessary detail information in this instruction
manual for such work. Otherwise the
manufacturer DSPW can’t guarantee
operation of the turbine!

technickych a organiza¢nich zmén.)

VeSkeré montazni prace na turbosoustroji
musi byt provadény pouze specializovanou
montazni firmou s odpovidajicimi zkuSenostmi,
vybavenou veSkerym nezbytnym nafadim pro
provadéni téchto praci. Instrukce a udaje
uvedené v tomto dokumentu spolu s vykresovou
montazni dokumentaci jsou dostate¢né pro
uspéSnou montaz turbosoustroji a dosazeni
potfebné kvality montaze provadéné
specializovanou montazni firmou s poradenskou
sluzbou pracovnik( DSPW.

Otevreni turbiny, nastaveni vali v pratocné
Casti, vyrovnavani rotoru a ostatni slozité
montazni operace musi byt provadény vzdy za
pfitomnosti montazniho dozoru DSPW (detailni
informace pro takovou c¢innost nejsou v tomto
dokumentu obsaZeny). V opaéném pfipadé
nemize vyrobce DSPW garantovat provoz
turbiny!

2.2 Work safety and Fire protection instructions, Environment policy and
waste disposal on assembly work-place / Instrukce pro zajisténi
Bezpecnosti a ochrany zdravi pfi praci, Pozarni ochrany, ekologie a
nakladani s odpady na montaznim pracovisti

In case when DSPW provides
Supervision or Technical Advisory Service for
Purchaser, DSPW is neither responsible for
the workers who perform the assembly nor
for the safety instruction’s obeying by them!!!

V pripadé, ze DSPW zajiStuje Montazni
dozor nebo Technickou poradenskou sluzbu
pro Objednatele, DSPW nezodpovida za
bezpecnost pracovnikli provadéjicich montaz
ani za dodrzovani bezpecnostnich predpisu
pracovniky montazni firmy!!!

2.21

General regulations for securing H&S, FP and EP in the workplace / Obecné predpisy

pro zajisténi BOZP, PO a OZP na pracovisti

During carrying out the installation of the
condenser it is necessary to secure conditions for
employees’ Occupational Health and
Safety (H&S) and establish Fire Protection (FP) &
Environmental protection (EP) measures in
compliance with the laws and rules that are valid
in the place of installation. H&S, FP and EP
measures are to be adapted according to the
nature of the performed work.

Generally accepted regulations in the
Czech Repubilic:.
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Béhem montaze parni turbiny je obecné
nutno zajistit podminky Bezpecnosti a ochrany
zdravi pfi praci (BOZP) personalu a zavést
opatfeni Pozarni ochrany (PO) & Ochrany
Zivotniho prostfedi (OZP) v souladu se zakony
a normami platnymi v misté provadéni montaze.
PFitom opatfeni pro zajisténi BOZP, PO a OZP
musi byt pribézné upravovany podle charakteru
vykonavanych praci.

Obecné platné predpisy
Republice:

v Ceské
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Type of

Sphere /| regulation / i) . .
Oblast Druh (number) /| Title / Titul
L Citace (Cislo)
predpisu
Alcohol and|Act/Zdkon | 167/1998 Sb. | on addictive substances / o ndvykovych latkach
addictive Act/ Zakon | 379/2005 Sb.|on measures aimed at protection against harm caused by tobacco
substances / products, alcohol and other addictive substances and amendments
Alkohol a to related acts /
navykové 0 opatrenich k ochrané pred Skodami pusobenymi tabakovymi
latky vyrobky, alkoholem a jinymi navykovymi latkami a o zméné
souvisejicich zakon(
Transport / Government| 168/2002 Sb. | stipulating techniques of work organization and work operations
Doprava Order / which is the employer obliged to ensure in the course of carrying on
Nafizeni transportation by vehicles /
viady kterym se stanovi zplsob organizace prace a pracovnich postupd,
které je zameéstnavatel povinen zajistit pfi provozovani dopravy
dopravnimi prostiedky
Act / Zakon | 200/1990 Sb. | on offences / o prestupcich
Act/ Zakon | 111/1994 Sb. | on road transport / o silni¢ni dopravé
Act / Zakon | 361/2000 Sb. | on road traffic / o provozu na pozemnich komunikacich
Act/ Zakon | 247/2000 Sb. | on the acquisition and improvement of qualifications for driving motor
vehicles /
o ziskavani a zdokonalovani odborné zpusobilosti k Fizeni
motorovych vozidel
Decree /| 478/2000 Sb. | which implements the road transport act /
Vyhlaska kterou se provadi zakon o silnicni dopravé
Decree /| 277/2004 Sb. | on determining medical xapability to srive motor vehicles /
Vyhlaska kterou se stanovi zdravotni zptsobilost k fizeni motorovych vozidel
Chemical Act / Zakon | 350/2011 Sb. | o chemickych latkach a chemickych smésich /
substances on chemical substances and chemical mixtures
and Act | Zakon 59/2006 Sb. | on the prevention of serious accidents /
preparation / o prevenci zavaznych havarii
Chemickeé
latky a
pFipravky
Professional |Act/ Zakon 18/2004 Sb. | on the recognition of professional qualification and other eligibility of
and health citizens of member states of the European Union
qualification / 0 uznavani odborné kvalifikace a jiné zpusobilosti statnich prisl.
Odborna a Clenskych statd EU
zdravotni Act / Zakon | 372/2011 Sb. | on occupational health care / o zdravotnich sluzbach
zpusobilost Decree /| 50/1978 Sb. | on professional qualifications in electrical engineering /
Vyhlaska o odborné zpusobilosti v elektrotechnice
Decree /| 70/2012 Sb. | stipulating the contents and time intervals of prophylactic
Vyhlaska examinations /
kterou se stanovi obsah a ¢asové rozmezi preventivnich prohlidek
Decree /] 77/1965 Sb. |on training, competence and registration of service personnel of
Vyhlaska construction machines
o vycviku, zpusobilosti a registraci obsluh stavebnich stroji
Ministry  of 49/1967 | on the assessment of fitness to work /
Health 0 posuzovani zdravotni zptsobilosti k praci
Regulation /
Environmental | Act / Zakon | 185/2001 Sb. | on waste /
protection / uplné znéni zakona o odpadech
Ochrana
Zivotniho
prostredi
Personal Government| 21/2003 Sh. |that lays down technical requirements for personal protective
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protective Order / equipment /

equipment of | Nafizeni kterym se stanovi technické poZadavky na osobni ochranné

employees / viady prostredky

Osobni Government| 495/2001 Sb. | stipulating a scope and more accurate terms of assigning personal

Ochranné Order / protection working resources, washing, purifying and disinfecting

Prostfedky Nafizeni resources /

Pracujicich viady kterym se stanovi rozsah a bliz§i podminky poskytovani osobnich
ochrannych pracovnich prostfedkd, mycich, Cisticich a dezinfekcnich
prostredku

Fire Act / Zakon | 133/1985 Sb. | on fire protection / o poZarni ochrané

protection / Decree /| 246/2001 Sb. | on fire prevention / o pozZarni prevenci

PO Vyhlaska

Decree /] 87/2000 Sh. | setting forth conditions of fire safety at bitumen heating in fusion
Vyhlaska vessels /
kterou se stanovi podminky pozZarni bezpecnosti pfi svafovani a
nahrivani Zivic v tavnych nadobach
Decree /] 23/2008 Sb. | on technical conditions of fire protection of buildings /
Vyhlaska o technickych podminkach poZarni ochrany staveb

Working Act / Zakon | 258/2000 Sb. | on protection of public health /o ochrané verejného zdravi

environment /| Decree /] 394/2006 Sb. | stipulating work with rare and short-time exposure to earth flax /

Pracovni Vyhlaska stanoveni prace s ojedinélou a kratkodobou expozici azbestu

prostredi Decree /] 432/2003 Sb. | stipulating requirements for placing types of work into categories,

Vyhlaska biological exposure test’s limit values, conditions for taking off the
biological material for the purpose of biological exposure tests and
terms of reports of work with earth flax and biological agents //
kterou se stanovi podminky pro zarazovani praci do kategorii, limitni
hodnoty ukazatelli biologickych expozi¢nich testu, podminky odbéru
biologického materialu pro provadéni biologickych expozi¢nich testt
a naleZitosti hlaseni praci s azbestem a biologicky

Government| 101/2005 Sb. | on further requirements on workplace and working environment /

Order / o podrobnéjsich poZadavcich na pracovisté a pracovni prostfedi

Nafizeni

vlady

Government| 272/2011 Sb. | on health protection from unpropitious effects of audible noise and

Order / vibrations /

Nafizeni 0 ochrané pred nepriznivymi Gcinky hluku a vibraci

vlady

Government| 361/2007 Sb. | laying down condition for protection of employees” health at work /

Order / kterym se stanovi podminky ochrany zdravi zaméstnancu pii praci

Narizeni

viady

Work Government| 201/2010 Sb. | stipulating methods of filing, reporting and sending records on

accidents /| Order / accidents and authorities and institutions to which shall a work /

Pracovni Narizeni accident be reported and a record on accident sent kterym se

urazy viady stanovi zpusob evidence, hlaseni a zasilani zaznamu o urazu, vzor
zaznamu o Urazu a okruh organu, kterym se ohlaSuje pracovni uraz
a zasila zaznam o urazu

State Act/ Zakon | 174/1968 Sb. | on state professional supervision over occupational safety /

supervision o statnim odborném dozoru nad bezpecnosti prace

over OHS / Act/ Zakon | 251/2005 Sb. | on labour inspection / o inspekci prace

Statni  dozor|Decree /| 266/2005 Sb. | stipulating sample and execution of identification cards of inspectors

BOZP Vyhlaska working at State Labour Inspection Office and regional labour
inspectorates /
kterou se stanovi vzor a provedeni prikazu inspektor( Statniho
uradu inspekce prace a oblastnich inspektoratu prace

Building site/ | Act / Zakon | 183/2006 Sb. | the building act / Stavebni zékon

Stavenisté Act / Zakon | 458/2000 Sb. | the energy act / Energeticky zékon
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Decree /] 268/2009 Sb. | on the technical requirements for construction /
Vyhlaska 0 technickych poZadavcich na vystavbu
Decree /| 499/2006 Sb. | on construction documentation /
Vyhlaska 0 dokumentaci ke stavbé
Government| 362/2005 Sb. | on further requirements on safety and health protection for wok in the
Order / environment with danger of falls from highs or in the depths /
Nafizeni o bliz§ich pozadavcich na bezpecnost a ochranu zdravi pri praci na
viady pracovistich s nebezpelim padu z vySky nebo do hloubky
Government| 591/2006 Sb. | on further minimum requirements on safety and health protection for
Order / work on building sites /
Narizeni o blizsich minimalnich poZadavcich na bezpecnost a ochranu zdravi
viady pfi praci na stavenistich
Machinery Decree /] 18/1979 Sb. | stipulating specified pressure equipment and assigning some
and Vyhlaska requirements for ensuring their safeness /
equipment / kterou se urCuji vyhrazena tlakova zarizeni a stanovi nékteré
Stroje a podminky k zajiSténi jejich bezpecnosti
zafizeni Decree /] 19/1979 Sb. | stipulating specified lifting equipment and assigning some
Vyhlaska requirements for ensuring their safeness /
kterou se urcuji vyhrazena zdvihaci nafizeni a stanovi nékteré
podminky k zajiSténi jejich bezpecénosti
Decree /] 73/2010 Sh. | setting forth dedicated electrical devices, and some conditions for
Vyhlaska ensuring their safety /
kterou se urcCuji vyhrazenéa elekiricka zafizeni a stanovi nékteré
podminky k zajiSténi jejich bezpecénosti
Decree /]l 21/1979 Sb. | providing specified gas equipment and assigning some requirements
Vyhlaska for ensuring their safeness /
kterou se urcuji vyhrazena plynova zafizeni a stanovi nékteré
podminky k zajisténi jejich bezpecnosti
Decree /] 48/1982 Sb. | laying down the basic requirements for ensuring
Vyhlaska safety at work and the safety of technical equipment /
kterou se stanovi zakladni poZadavky k zajiSténi bezpecnosti prace
a technickych zafizeni
Decree /| 85/1978 Sb. | on inspections, revisions and testing of gas equipment /
Vyhlaska 0 kontrolach, revizich a zkouSkach plynovych zafizeni
Government| 378/2001 Sb. | stipulating further requirements for safe operation and use of
Order / machinery, technical equipment, devices and tools /
Narizeni kterym se stanovi bliZSi poZadavky na bezpecny provoz a pouzivani
viady strojl, technickych zafizeni, pristroji a naradi
General OHS / | Act/ Zakon | 102/2001 Sb. | on general safety of products / 0 obecné bezpecnosti vyrobki
VSeobecna Act / Zakon 22/1997 Sb. | on technical requirements for products / o technickych poZadavcich
BOzZP na vyrobky
Act / Zakon | 262/2006 Sb. | Labour Code / Zakonik prace
Act/ Zakon | 309/2006 Sb. | stipulating further requirements for health and safety at work /
Zakon o zajisténi dalSich podminek BOZP
Government| 11/2002 Sb. | stipulating features and placing of the safety marks and institution of
Order / signals /
Narizeni kterym se stanovi vzhled a umisténi bezpecnostnich znalek a
viady zavedeni signalt
Government| 23/2003 Sb. | laying down technical requirements for equipment and protection
Order / systems intended for use in environment with explosion risk /
Narizeni kterym se stanovi technické poZadavky na zafizeni a ochranné
viady systémy urcené pro pouZiti v prostfedi s nebezpecim vybuchu
Government| 406/2004 Sb. | o on further requirements to ensure safety and health protection for
Order / work in the explosion dangerous environment /
Nafizeni blizsich pozadavcich na zajisténi BOZP v prostfedi s nebezpecim
vlady vybuchu
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After the Site Manager (representative of
the company that carries out the installation in
the specified workplace) takes over the
installation workplace he is responsible for:

» Securing H&S, FP & EP conditions in the
workplace that are suitable for the currently
performed work

Obeying of the above written laws and all the
other regulations valid at the locality of the
assembly

Training of the employees and providing
employees with protective equipment that is
suitable for the performed work

Planning their own activities and for provable
informing those employees, whose work
relates to activities performed in the
workplace, about planned activities requiring
implementation or change of H&S, FP or EP
measures.

Stavbyvedouci (zastupce firmy
vykonavajici montaz na vymezeném pracovisti)
poté co prevezme montazni pracovisté
zodpovida za:
> Zajisténi podminek BOZP, PO a OZP na
pracovisti pfiméfenych aktualné vykonavané
praci

» Dodrzovani vySe uvedenych pravich predpist
a vSech dalSich pfedpist platnych v misté
montaze

» Proskoleni personalu a vybaveni pracovniki
ochrannymi pomuckami pfiméfenym
vykonavané praci

» Planovani vlastnich &innosti a prokazatelné
informovani téch, jejichz prace souvisi
s ¢innostmi  vykonavanymi na pracovisti o
chystanych cinnostech vyzadujicich zavedeni
nebo zménu opatieni BOZP, PO nebo OZP

2.2.2 Risk activities during installation of the

condenser and regulations for securing H&S,

FP and EP in the workplace / Rizikové ¢innosti pfi montazi parni turbiny a opatieni pro

zajisténi BOZP, PO a OZP na pracovisti

According to the laws mentioned in chapter
2.2.1. must be the list of the executing activities
during steam turbine assembly together with
description used at the workplace for the
ensuring of the OHS, FP & Ecology described in
Technological process of the firm executing the
assembly according to the valid Contract.

The executing plan of assembly activities
at the time is subject of the Time Schedule of
the Erection; it will be prepared by the firm
executing the assembly according to the valid
Contract.

The risks rising during executing of the
activities must be mentioned and evaluated in
document “Risk assessment”. This document
processes again the firm executing the assembly
according to the valid Contract. Document must
be approved by the responsible and competent
person of the Purchaser (technician of the OHS
on the site / machine hall) not less than 8 days
before works beginning, otherwise it is
impossible to begin these works. This document
must also contain specific measures of OHS, FP
& Ecology, to be applied to workplace associated
with individual hazards.

“‘Risk assessment” is the part of
documents that every one who work or entering
inside of the assembly workplace must be
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V souladu s pravnimi pfedpisy uvedenymi
vySe v221. musi byt seznam Cinnosti
provadénych béhem montaze parni turbiny a
popis opatfeni aplikovanych na pracovisti pro
zajisténi BOZP, PO a OZP popsany Vv
Technologickém Postupu firmy vykonavajici
montaZz podle platné Smlouvy o Dilo.

Plan vykonani jednotlivych montaznich
Cinnosti v Case je pfedmétem Harmonogramu
montaznich praci, ktery zpracovava firma
vykonavajici montaz podle platné Smlouvy o
Dilo.

Rizika vznikajici pfi vykonavani
jednotlivych €innosti musi byt uvedena a
vyhodnocena v dokumentu ,,Hodnoceni rizik“.
Tento dokument zpracovava opét firma
provadéjici montaz podle platné SoD. Dokument
musi byt schvalen zodpovédnou a odborné
zpusobilou osobou objednatele (technik BOZP
na stavenisti/strojovné) nejpozdéji 8 dnu pred
zahajenim praci, jinak nelze tyto prace zahajit .

Tento dokument musi rovnéz qbsahovat
konkrétni opatfeni BOZP, PO a OZP, ktera
budou aplikovana na pracovisti pfifazena

k jednotlivym rizikim.

.Hodnoceni rizik“ patfi mezi dokumenty,
se kterymi musi byt prokazatelné seznamen
kazdy, kdo pracuje nebo vstupuje do montazniho
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demonstrably meet with these documents.

With the view of the easy making by the
assembly firm the documents mentioned above,
is introduce in this manual:

» Description and sequences of the carried out
works during standard duration of the steam
turbine assembly on the workplace (“Assembly
description for making of the Technological
procedure” — in the introduction of chapter
2.1.1). In this document are marked work
period milestones where is necessary to make
a correction of procuration OHS, FP & Ecology
on the work place.

» The time schedule of the works carried out
during standard duration of the steam turbine
assembly on the workplace (Standard time
schedule of the steam turbine — chap 2.8) with
standard conditions on the workplace
(Specification of required conditions for
assembly — chap 2.7).

» Specification of the activities risk during steam
turbine assembly and their evaluation is in the
text below

Date: 12.11.2013
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pracoviste.

Za ucelem snadného sestaveni

vySe zminénych dokumentd montazni firmou je
uveden v tomto manualu:
» Popis a navaznosti praci vykonavanych pfi

standardnim pribéhu montaze parni turbiny
na montaznim pracovisti (,Popis montaze pro
sestaveni Technologického postupu® - v ivodu
kapitoly 2.1.1.). Vtomto popisu jsou
vyznaceny milniky etap prace, kde je nutno
provést tpravu opatfeni BOZP, PO nebo OZP
na pracovisti.

praci  vykonavanych  pfi
standardnim pribéhu montaze parni turbiny
na montaznim pracovisti (Typovy
harmonogram montaze parni turbiny- kapitola
2.8.) pfi standardnich podminkach na
pracovisti (Specifikace pozadovanych
podminek pro montaz — kapitola 2.7.).

» Specifikace rizik €innosti pfi montazi parni

turbiny a jejich vyhodnoceni je uvedeno
v textu nize.
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2.2.3 Earthing of assembled components / Uzemnéni dilt pfi montazi

During the assembly of steam turbine
parts it is necessary to provide the grounding
of components according to working
instruction DSPW no. Q 159 158.

Introduction:

If the assembly staff has to work
inside or on the surface of assmbled
components, such components of parts of
assembled machines have to be always
connected to earthing. The earthing has to
be installed also in cases when the staff does
not work with electric tools or appliances. It is
not important if the assembled components
or parts of machine are put on their
foundation or provisory supports on pre-
assembly are — the earting has to be always
installed.

Instruction for the earthing installation:

1) Connecting of the assembled
component or part of machine to the earthing

Bé&hem montaze dild parni turbiny je
nutno zajistit uzemnéni dild v souladu s
pracovnim pokynem DSPW ¢. Q 159 158.

Uvod:

V pfipadé, Ze dochazi k pohybu osob
uvnitf  montovanych dili nebo na jejich
povrchu, musi byt takové dily nebo casti
montovanych zafizeni vzdy fadné
uzemnény. Uzemnéni je nutno instalovat i
v pfipadé, ze zde neni provadéna prace
s elektrickym nafadim nebo zafizenim.
Uzemnéni je nutno instalovat bez ohledu na
to, zda jsou montované dily nebo Ccasti
zafizeni uloZzeny na jejich zakladech ¢i na
provizornich podpérach na pFedmontazni
pracovisti.

Instrukce pro instalaci uzemnéni:

1) Pfipojeni montovaného dilu nebo
Casti zafizeni k zemnici siti

network

Connecting make by means of FeZn
strip with cross section 120 mm? . For such
strip connecting the earthing points on the
assembled component or part of machine
has to be equipped with threaded holes M10
— 25 mm deep as minimum, such must to be
ensured earthing conductor metal to metal
contact over the entire surface (It si designed
as the grinding surface on the earthing part)
The earthing point has to be marked with the
durable label with sign CSN.

Earthing point

Pfipojeni se provede paskem FeZn o
prafezu nejméné 120 mm?. Zemnici mista na
montovaném dilu nebo ¢&asti zafizeni
pfipojovana pomoci takového pasku musi byt
opatfena otvorem se zavitem minimalné M10
a hloubce 25 mm, pfitom musi byt zajiStén
kontakt zemniciho vodi¢e kov na kov v celé
ploSe (rovna zbrouSena ploSka na
zemnéném dilu). Zemnici misto musi byt po
pfipojeni  zemniciho  vodiCe opatfeno
trvanlivym oznacenim zemnici svorky dle
CSN.

Priklad zemniciho mista
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2) Mutual earthing connection of
assembled parts on the same machine

Perform the connecting by means of
the conductor CYA type with the cross
section 25 mm?, the ends of conductors has
to be equipped with terminals for bolt M8.The
length of bolt is 25 mm. Earthing points for
such connecting have to be equipped with
threaded holes M8 — 20 mm deep as
minimum. The earthing point arrangement
has to be done same as written above in
paragraph 1. The ends of conductors has to
be equipped terminal for bolt M8. Between
the head of bolt and terminal of the
conductor has to be inserted the fan-shaped
washer or spring lock washer + flat washer.
Mutual earthing connection of assembled

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

2) Propojeni montovanych dilu
stejného zafizeni

Propojeni se provede vodiCem typu
CYA o prifezu nejméné 25 mm? Zemnici
mista propojovana takovym vodiCem musi
byt opatfena otvorem se zavitem minimalné
M8 a hloubce 25 mm. Pfipravenost
zemniciho mista musi byt provedena stejné
tak, jak je popsano vySe v bodu 1. Konce
propojovacich vodi€i musi byt opatfeny
kabelovym okem pro Sroub M8. Pro pfipojeni
pouzijte Sroub M8 o minimalni délce 20 mm
s véjifovou podloZkou, nebo kombinaci
.pérové“ a ploché podlozky, vioZzené mezi
hlavu Sroubu a zemnici vodic.

parts

3) Earthing network

If the earthing network is not
abailable for the assembled component
conecting through the earthing conductor
(FeZn strip with minimum cross section 120
mm?) it is necessary connect the earthing
desk to earth or concrete, such earthing desk
(100x50x10 mm) has to be of the good
conductive metal and has to be put into
excavation pit at least 100 mm under
surface.

Note: Text is from DSPW instruction.
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Priklad hotového propojovaciho zemniciho
spoje

3) Zemnici sit

Neni-li v misté montaze Kk dispozici
zemnici sit’ pro pfipojeni zemniciho vodie
montovaného dilu (pasek FeZn o prifezu
nejméné 120 mm?), je nutno instalovat
zemnici desku do zeminy nebo betonu,
pfitom zemnici deska musi byt z dobfe
vodivého kovu o minimalnich rozmérech
100x50x10 mm a musi byt instalovana do
hloubky nejméné 100 mm pod povrch
s dikladnym kontaktem se zeminou v celém
povrchu.

Poznamka: Text je z navodky DSPW
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2.3 Delivery form of Steam Turbine / Forma dodavek parni turbiny

The Three - casing steam turbine will be
assembled in DSPW production plant (pre-
assembly) without valves (HP/IP Control &
Stop). Then it will be dismantled to the easy
transportable components (delivery form), the
components will be preserved and suitable
packed for transportation (readiness for
dispatch) and transported to the destination
harbour. During the pre-assembly there will be
carried out the right setting of the steam flow path
against rotor (steam flow path centricity),
boxing up of turbine casing (only with reduced
torque applied for the bolts tightening) and
turning of rotor. Adjustment data from pre-
assembly in DSPW producing plant are recorded
into the Turbine passport (Dozier book).

Successive continuous assembly work-
flow at the site with high progress will be
provided by the pre-assembly; fast assembly and
leveling of machine on the position = readiness
for connecting of the piping and sensors,
minimum costs for the site activities, minimum
additional machining of parts during the parts
matching.

Before the pre-assembly it is carried-out
testing of LP turbine casing by vacuum leak
test, HP, IP turbine casing and bodies of all
turbine valves are tested by water pressure test
and bearing stands are tested by hydrostatic
test.

Because of the easy transport to the site
will be LP and IP casing dismantled after the
preassembly, packed and delivery at the site as
individual parts

The turbine parts for transport are following:

Tritélesova parni turbina bude nejprve
smontovana ve vyrobnim zavodé DSPW (tzv.
kontrolni montaz) kromé ventild (VTRZR,
STRZR) a prevadéciho potrubi, poté bude
demontovana na dily vhodné pro dopravu (tzv.
expedic¢ni dokoncenost), dily budou opatfeny
natéry a konzervaci, vhodné zabaleny
(pFipravenost dila k expedici) a pfepraveny na
do cilového pfistavu. Béhem kontrolni montaze
bude provedeno spravné ustaveni statorovych
dila vuéi rotoru (tzv. centricita pratocné casti),
zavreni télesa turbiny (utazeni Sroubu délici
roviny provedeno zmenSenym utahovacim
momentem) a proto€eni rotoru. Data o nastaveni
z kontrolni montaze v DSPW jsou zaznamenany
do Pasportu turbiny.

Kontrolni montaz tak zajisti naslednou
plynulost a vysokou produktivitu montaznich
praci na elektrarné, rychla montaz a vyrovnani
stroje na pozici pfipravenost pro pfipojeni
potrubi a €idel, minimalni naklady na &innosti na
stavb& a minimalizaci opracovani montovanych
dilu pfi jejich licovani.

Pfed provedenim kontrolni montaze je
tésnost NT télesa otestovana vakuovou
zkouSkou, tésnost VT, ST télesa turbiny a téles
vSech ventilt turbiny se testuje vodni tlakovou

zkouskou, tésnost loziskovych stojant se
testuje hydrostatickou zkouSkou.
Vzhledem kusnadnéni dopravy na

stavenisté bude NT a ST dil, po kontrolni montazi
demontovany, zabalena a expedovany na
stavenisté po Castech.

Casti turbiny pro transport jsou nasleduijici:

LP and HP/IP turbine casing will be
delivered with respect to dimensions and weight
as separated components so, that their transport
to the site is easy. HP part of turbine will be
delivered in close form. Exact specification of
these components is described further in this
manual.

The bearings stands will be delivered in
assembled form together with their pedestals, the
bearings are assembled inside the stands as well
as the other internal parts. The stands will be
delivered inside the wooden boxes.
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NT a ST télesa turbiny budou s ohledem
na rozméry a hmotnost dodany po jednotlivych
dilech tak, aby jejich pfeprava na stavenisté byla
snadna. VT téleso turbiny bude dodano
v uzavieném stavu. Pfesna specifikace téchto
dili je uvedena dale v tomto montaznim
manualu.

Loziskové stojany budou dodany
smontované s kozliky, loziska jsou namontovana
uvnitf  stojand stejné jako dalSi wvnitini dily.
Stojany budou dodany v dfevénych bednach.
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HP, IP Stop & Control valves of the steam
turbine will be delivered completely assembled
(without actuators). The fixtures (inserts) for the
steam blowing through and chemical flushing of
the inlet steam pipelines are delivered separately
in wooden boxes.

The steam turbine Accessories are
delivered packed in wooden boxes (i.e.
foundation parts, connecting material, assembly
fixtures etc.)

There are assembled no sensors on the
turbine casing from the factory (except the
termocouples inside HP casing which is delivered

in closed form).

DSPW Steam turbine delivery further
contain of all counterflanges for piping
connecting.

The weights and form of the delivery parts
are stated in the Dispatch specification enclosure
below and further itemized in assembly
description.

The delivery form is preliminary described
in the document ,Initial specification for TG
DSPW installation“no. S12003-YK09-05MAA-
747000

The dimensions, weights and transportation
shapes of the main Steam turbine parts:
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VT, ST RZR ventily parni turbiny jsou
transportovany kompletné smontované (bez
servopohon). Pripravky (vestavby) pro profuk a
chemicky proplach pfivodnich parovodd jsou
dodany samostatné v dfevéné bedné.

Prislusenstvi parni turbiny je dopraveno
zabalené v dfevénych bednach (ij. zakladové
dily, spojovaci material, pfipravky pro montaz,
atd.).

Na dilech parni turbiny nejsou z vyrobniho

zavodu nainstalovana zadna Ccidla (kromé
termoc¢lankt  uvnitf VT télesa dodaného
v zavieném stavu).

Dodavka parni turbiny DSPW dale

obsahuje vesSkeré protipfiruby pro pfipojeni
potrubi.

Hmotnosti a forma dodavek dilG je uvedena
vV nize pfipojené Expedi¢ni rozpisce a dale
rozepsana v popisu montaze.

Forma dodavek je predbézné popsana
v dokumentu ,Uvodni specifikace pro instalaci
TG DSPW* ¢. S12003-YK09-05MAA-747000.

Rozméry, hmotnosti a prepravni tvary
hlavnich dili Parni Turbiny:
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LP casing / NT téleso

Bandel 210MW, Indie

Tp0766-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

Kowow stojan s plechovou podiahou. Obal (dfevény
kryt) sestavit aZ po MoZeni rotoru do stojanu.

1 0 2 2a 1 0x0x0 837x350x413 39360 2440 41800 12 0 er0001
Obalit vznagena mista na wkrese TpC00498 folii
Rotor NT Milcorr, Lamiflexem a sitovinou Netting 6 - aplikovat na

Konzenvace: VpCI-368D
Preservation

zaschlou wstw konzenvace.Aplikovat natér na viditelné
misto obalu - Presenvation in: MM/YYYY.

Final location of piece in wooden case:

Koneé&né ulozeni dili v obalech, specifikace doasné ochrany a podminky pro skladovani viz. balici listy.

are specified in packing list

and storage

Bandel 210MW, Indie

Tp0766-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

100x55x51

Casti ke spojce rotoru

Parts of the coupling of the rotor

Obal ulozit k rotoru na podlahu stojanu!

Konzenvace: VpCI-368D

Preservation

Aplikovat natér na viditelné misto obalu - Preservation
in: MM/YYYY

Kone¢né ulozeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case:

and storage are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

0x0x0

749x313x296

18000 200 18200

er0003

Téleso NT predni - swiek, Deflektor, Chlazeni vodni

Casing LP front - upper, Deflector, Water cooling

Volné na dfevénych podkladech. Mista styku se
drevem chranit antik.folii VCI-MilCorr.

Konzervace wnitini: VpCI-389, Konzervace wnéjsi: VpCH
368D wetné délici roviny a spojovaci pfiruby télesa,
viz. obalowy wkres.

Preservation

Plachta DSPW - pro zakryti pfi dopravé a pro
skladovani na elné + Plachta dopravce - nepromokava
a odolna proti vétru s oky min. d=3cm! Délici rovinu
zakryt antikor.folii VpCI-126 proti vniknuti necistot pfi
dopravé. Aplikovat natér na viditelné misto obalu -
Preservation in: MM/YYYY. Baleni télesa provadét az
po zaschnuti konzervace cca 12-24hod. (viz List
pouziti VpCI-368D).Nastiik na boky pfirub délicich
rovin téles: The wooden pallet base is an integral part
of the load throughout the transportation and storage.

Final location of piece in wooden case:

Konegné uloZeni dilti v obalech, specifikace docasné ochrany a podminky pro skladovani viz. balici listy.

and storage are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401300

0x0x0

767x432x303

38350 650 39000

er0004

Téleso NT predni - spodek, Deflektor, Pislusenstvi NT télesa,
Chlazeni vodni

Casing LP front - lower, Deflector, Accessories of LP casing, Water

Volné na dievénych podkladech. Mista styku se
drevem chranit antik.folii VCI-MilCorr.

Konzervace wnitini: VpCI-389, Konzervace wnéjsi: VpCH
368D wetné délici roviny a spojovaci pfiruby télesa,
viz. obalowy wkres.

Preservation

Plachta DSPW - pro zakryti pfi dopravé a pro
skladovéni na eln& + Plachta dopravce - nepromokava
a odolna proti vétru s oky min. d=3cm! Aplikovat natér
na viditelné misto obalu - Preservation in: MM/YYYY.

Baleni télesa provadét az po zaschnuti konzervace
cca 12-24hod. (viz List pouziti VpCI-368D).Nastiik na
boky pfirub délicich rovin téles: The wooden pallet
base is an integral part of the load throughout the
transportation and storage.

Final location of piece in wooden case:

Kone¢né uloZeni dili v obalech, specifikace docasné ochrany a podminky pro skladovani viz. balici listy.

and storage are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401300

0x0x0

749x313x296

18000

200

18200

er0005

Téleso NT zadni - swSek, Defiektor, Chlazeni vodni

Casing LP rear - upper, Deflector, Water cooling

Volné na dfevénych podkladech. Mista styku se
dfevem chranit antik.folii VCI-MilCorr.

Konzervace wnitini: VpCI-389, Konzervace wéjsi: VpCH
368D. Pouze délici rovinu a spojovaci priruby télesa,
\iz. obalowy wkres, konzervovat VpCl-368D!

Plachta DSPW - pro zakryti pfi dopravé a pro
skladovani na elné + Plachta dopravce - nepromokava
a odolna proti v&tru s oky min. d=3cm! Délici rovinu
zakryt antikor.folii VpCI-126 proti wniknuti negistot pfi
dopravé. Aplikovat natér na viditelné misto obalu -
Preservation in: MM/YYYY. Baleni télesa provadét az
po zaschnuti konzervace cca 12-24hod. (viz List
pouziti VpCI-368D).Nastiik na boky pfirub délicich
rovin téles: The wooden pallet base is an integral part
of the load throughout the transportation and storage.

Preservation

Koneé&né ulozeni dili v obalech, specifikace doasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case:

and storage are specified in packing list
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Bandel 210MW, Indie

Tp0766-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401300

767x456x303

Plachta DSPW - pro zakryti pfi dopravé a pro
skladovéni na elné + Plachta dopravce - nepromokavéa
a odolna proti vétru s oky min. d=3cm! Aplikovat natér
na viditelné misto obalu - Preservation in: MM/YYYY.

Baleni télesa provadét az po zaschnuti konzervace
cca 12-24hod. (viz List pouziti VpCI-368D).Nastiik na

Téleso NT zadni - spodek, Deflektror, PfisluSenstvi NT télesa,

Chlazeni vodni Volné na dfevénych podkladech. Mista styku se

dfevem chranit antik.folii VCI-MilCorr.

Konzervace witini: VpCl-389, Konzervace wnéjsi: VpClH
368D wetné délici roviny a spojovaci pfiruby télesa,
viz. obalowy wkres.

boky pfirub délicich rovin téles: The wooden pallet
base is an integral part of the load throughout the
transportation and storage.

Casing LP rear - lower, Deflector, Accessories of LP casing, Water Preservation

Koneé&né ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case: ion,

and storage are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

0x0x0 459x202x273 14100 200 14300 0 er0007

Plachta DSPW - pro zakryti pfi dopravé a pro
skladovani na elné + Plachta dopravce - nepromokava
a odolna proti v&tru s oky min. d=3cm! Aplikovat natér
na viditelné misto obalu - Preservation in: MM/YYYY.

Baleni télesa provadét az po zaschnuti konzervace
cca 12-24hod. (viz List pouziti VpCI-368D).Nastiik na
boky pfirub délicich rovin téles: The wooden pallet
base is an integral part of the load throughout the
transportation and storage.

Téleso NT sted - swSek Voln& na dfevénych podkladech. Mista styku se

dfevem chranit antik.folii VCI-MilCorr.

Konzervace wnit pCI-389, Konzervace wéjsi: VpCH
368D weetné délici roviny a spojovacich pfirub télesa,
viz. obalow wkres.

Casing LP middle - upper Preservation

Konecné ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case: ion, and storage are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401300

0x0x0 473x202x228 12700 200 12900 12 0 er0008

Plachta DSPW - pro zakryti pfi dopravé a pro
skladovani na elné + Plachta dopravce - nepromokava
a odolna proti vétru s oky min. d=3cm! Aplikovat natér
na viditelné misto obalu - Presenvation in: MM/YYYY.

Baleni télesa provadét az po zaschnuti konzervace
cca 12-24hod. (viz List pouziti VpCI-368D).Nastik na
boky pfirub délicich rovin téles: The wooden pallet
base is an integral part of the load throughout the
transportation and storage.

Téleso NT stfed - spodek Volng na devénych podkladech. Mista styku se

drevem chranit antik.folii VCI-MilCorr.

Konzervace wni pCI-389, Konzervace wéjsi: VpCH
368D wEetné délici roviny a spojovacich pfirub télesa,
viz. obalowy wkres.

Casing LP middle - lower Preservation

Koneé&né ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case: ion, and storage are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401300

285x180x96

Viko loziskového stojanu Stohovatelny obal! Stény obalu sestavit az po ulozeni

Aplikovat natér na viditelné misto obalu - Preservation
vika na dno obalu.

Konzenvace: VpCI-368D in: MM/YYYY

Preservation

Cover of bearing pedestal

Kone¢né uloZeni dilti v obalech, specifikace docasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case: ion,

and storage are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

310x180x96

Viko zadniho loziskového stojanu Stohovatelny obal! Stény obalu sestavit az po ulozeni

vika na dno obalu.

Aplikovat natér na viditelné misto obalu - Preservation

Konzenvace: VpCI-368D in: MM/YYYY

Cover of rear bearing pedestal Preservation

Koneg¢né uloZeni dilti v obalech, specifikace docasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case: ion,

and storage are specified in packing list
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Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

11 0 2 2a 1 220x130x75 235x145x96 320 310 630 12 0 er0011
EOVISROISK Stohovatelny oball Stény obalu sestavit az po ulozeni Aplikovat natér na viditelné misto obalu - Presenation
krytli na dno obalu. Konzervace: VpCl-368D in: MM/YYYY
Coupling covers Preservation
Konegné ulozeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedic¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

12 0 2 2a 1 170x170x60 190x190x86 1555 275 1830 12 0 er0012
Spojovaci &4sti pro NT téleso . TPy el ST, q Aplikovat natér na viditelné misto obalu - Preservation
Stohovatelny obal.d'zz::::: izajlstlt v obalu proti Konzenace: VpCl-368D in: MMAYYYY
Connecting parts of LP casing Preservation

Konegné ulozeni dilti v obalech, specifikace dogasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

13 0 2 2a 1 235x120x60 250x135x81 145 275 420 12 0 er0013
Membranova pojistka - | Stény obalu sestavit a2 po ulozeni pojistek na Aplikovat natér na viditelné misto obalu - Preservation
podklady. Konzenvace: VpCl-368D in: MM/YYYY
Relief diaphragm - | Preservation
Kone¢né uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

14 0 2 2a 1 240x125x70 255x140x91 595 305 900 12 0 er0014
MR e = Stohovatelny oball Stény obalu sestavit az po ulozeni Aplikovat natér na viditelné misto obalu - Preservation
pojistek na podklady. Konzervace: VpCl-368D in: MM/YYYY
Relief diaphragm Preservation
Koneéné ulozeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedic¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

15 0 2 2a 1 185x95x40 200x110x61 930 170 1100 12 0 er0015
Ucpavka NT . " . Aplikovat natér na viditelné misto obalu - Preservation
P Sz Gl Sy CiEln eesE el po el Konzenvace wnitii a wigjsi: VpC-368D in: MM/YYYYSmontovénol
. ucpavek na dno obalu.
Gland housing Preservation of inner and outer

Konecné ulozeni dilt v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list
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Doosan Skoda Power o B ot

Tylova 571 31600 Plzefi | Ceska Republika Document number: S12003-YK09-05MAA-747002

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

16 0 2 2a 1 190x110x50 210x130x76 1600 200 1800 12 0 er0016
Lozisko NT Smontovano!Aplikovat natér na viditelné misto obalu -
Stohovatelny obal! Konzervace: VpCl-368D Preservation in: MM/YYYY
Bearing LP Preservation

Kone¢né ulozZeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case: vation, 1 and storage requil its are in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

17 0 2 2a 1 125x100x50 140x115x71 1055 145 1200 12 0 er0017
Lozisko GEN Smontovano!Aplikovat natér na viditelné misto obalu -
Stohovatelny obal! Konzenace: VpCl-368D Preservation in: MM/YYYY
Bearing GEN Preservation
Kone¢né ulozZeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden case: vation, ion and storage requi its are 1 in packing list

Bandel 210MW, Indie

Tp0766-B Expedic¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

255x135x14
18 0 2 2a 1 5 275x155x175 4965 515 5480 12 0 er0018
Kolo rozvadéci NT1/1a - swéek . | - . Aplikovat natér na viditelné misto obalu - Preservation
Eleoateny obal..Stény oballiestavifealnoliiczen Konzervace: VpCl-368D in: MM/YYYYPolovina kola nalezato.
poloviny kola na dno obalu.
Guide wheel LP 1/1a - upper Preservation
Konec¢né uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

255x135x14
19 0 2 2a 1 5 275x155x175 4965 515 5480 12 0 er0019
Kolo rozvadéci NT1/1a - spodek . | Sta - - Aplikovat natér na viditelné misto obalu - Preservation
SEiEEEn oml.‘Steny chalsestaviezipelticZzenl Konzervace: VpCl-368D in: MM/YYYYPolovina kola nalezato.
poloviny kola na dno obalu.
Guide wheel LP 1/1a - lower Preservation

Konecné uloZeni dilli v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases. vation, 1 and storage requil its are in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

20 0 2 2a 1 275x155x45 295x175x66 1360 340 1700 12 0 er0020
Aplikovat natér na viditelné misto obalu - Preservation
Kolo rozvadéci NT2 - swdek V & it az Zeni
StehowatsinyjoballlStenylobalulsestawtiaz{polulazen Konzenvace: VpCl-368D in: MM/YYYYPolovina kola nalezato.
poloviny kola na dno obalu.
Guide wheel LP2 - upper Preservation

Konecné uloZeni dilli v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases. vation, i ion and storage requirements are specified in packing list
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Instructions for ST assembly

Doosan Skoda Power o B

Tylova 571 31600 Plzefi | Ceska Republika Document number: S12003-YK09-05MAA-747002

Bandel 210MW, Indie

Tp0766-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

21 0 2 2a 1 275x155x45 295x175x66 1360 340 1700 12 0 er0021
o Aplikovat natér na viditelné misto obalu - Preservation
Kolcieziade 2L Sroces Stohovatelny oball Stény obalu sestavit a2 po ulozeni Konzervace: VpCl-368D in: MM/YYYYPolovina kola nalezato.
. poloviny kola na dno obalu.
Guide wheel LP2 - lower Preservation

Konecné uloZeni dilli v obalech, specifikace doasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

22 0 2 2a 1 275x155x45 295x175x66 1360 340 1700 12 0 er0022
Gt 3 Aplikovat natér na viditelné misto obalu - Preservation
Kol déci NT2a - k ; 5 it az seni
olo rozvacect Nlea - swse Stohovatelny oball Stény obalu sestavit az po ulozeni Konzenvace: VpCI-368D in: MM/YYYYPolovina kola nalezato.
poloviny kola na dno obalu.
Guide wheel LP2a - upper Preservation

Koneé&né ulozeni dilt v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

23 0 2 2a 1 275x155x45 295x175x66 1360 340 1700 12 0 er0023
q Aplikovat natér na viditelné misto obalu - Preservation
Kolo rozvédéci NT2a - spodek y & it az Zeni
= Stohovatelny obal!.Steny obalu sestavt az po ulozent Konzervace: VpCI-368D in: MM/YYYYPolovina kola nalezato.
poloviny kola na dno obalu.
Guide wheel LP2a - lower Preservation

Koneéné uloZeni dilti v obalech, specifikace docasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

24 0 2 2a 1 330x180x60 350x200x86 2805 505 3310 12 0 er0024
P = - i Aplikovat natér na viditelné misto obalu - Preservation
Kolo rozvadéci NT3 - swiek + Zavésy rozvadécich kol v i i
v Stohovatelny oball Stény obalu sestavit a2 po uloZen! Konzervace: VpCl-368D in: MM/YYYYPolovina kola nalezato.
poloviny kola na dno obalu.
Guide wheel LP3 - upper + Guide wheel suspension Preservation

Kone&né uloZeni dilt v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list
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Doosan Skoda Power o B

Tylova 571 31600 Plzefi | Ceska Republika Document number: S12003-YK09-05MAA-747002

Bandel 210MW, Indie

Tp0766-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

25 0 2 2a 1 330x180x60 350x200x86 2735 505 3240 12 0 er0025
Kolo rozvadéci NT3 - spodek + svicky montazni Stohovatelny obal! Stény obalu sestavit az po uloZeni Aplikovat natér na viditelné misto obalu - Preservation
poloviny kola na dno obalu. Konzenace: VpCI-368D in: MM/YYYYPolovina kola nalezato.
Guide wheel LP3 - lower + Pilot pin Preservation
Konegné ulozeni dilii v obalech, specifikace dogasné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401300

26 0 2 2a 1 330x180x60 350x200x86 2735 505 3240 12 0 er0026
Aplikovat natér na viditelné misto obalu - Preservation
Kolo rozvadéci NT3a - swek y it az Zeni
Stohovatelny obal! Stény obalu sestavit a po ulozen Konzenvace: VpCI-368D in: MM/YYYYPolovina kola nalezato.
poloviny kola na dno obalu.
Guide wheel LP3a - upper Preservation

Konec¢né uloZeni dilii v obalech, specifikace dotasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0766-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401300

27 0 2 2a 1 330x180x60 350x200x86 2735 505 3240 12 0 er0027
q . N . L Aplikovat natér na viditelné misto obalu - Preservation
iololiezicce NSRS ocer Stohovatelny oball Stény obalu sestavit az po ulozeni Konzervace: VpCIl-368D in: MM/YYYYPolovina kola nalezato.
. poloviny kola na dno obalu.
Guide wheel LP3a - lower Preservation

Konecné ulozeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list
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IP casing / ST téleso

Bandel 210MW, Indie

Tp0757-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401299

1 0 2 2a 1 0x0x0 578x259x351 23000 1000 24000 12 0 er0001

Obalit vyznacena mista na wkrese TpC00504 folii
Rotor ST sestaveni L . Milcorr, Lamiflexem a sitovinou Netting 6 - aplikovat na:
Kovwwistojanisiplechavoll podiahousiOball(dreveny, zaschlou wstwi konzervace.Aplikovat natér na viditelné:

kryt) sestavit a2 po vioZenf rotoru do stojanu. Konzervace: VpCI-368D misto obalu - Preservation in: MM/YYYY

Rotor IP assembly Preservation

Koneé¢né ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

ition, and storage are specified in packing list

Final location of piece in wooden cases,|

Bandel 210MW, Indie

Tp0757-B Expe i rozpiska / Dispatch specification PRO100146 - ZAP401299

2 0 2 2a 1 80x70x30 95x85x51 250 60 310 12 0 er0002

Aplikovat natér na viditelné misto obalu - Preservation

Casti ke spojkam rotoru ¢
Obal ulozit k rotoru na podlahu stojanu! Konzenvace: VpCI-368D in: MM/YYYY

Parts of the coupling of the rotor Preservation

Koneéné ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,| ition, and storage are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401299

3 0 2 2a 1 85x85x80 100x100x101 640 120 760 12 0 er0003

Nastavek rotoru Stohovatelny oball Viko obalu zawit vruty pro ) Aplikovat natér na Vi, .lelné misto obalu - Presenation
pripadnou kontrolu na letisti. Konzenace: VpCl-368D in: MM/YYYY

Rotor adapter Presenvation
Konegné uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
{ its are specified in packing list

Final location of piece in wooden case: , i ion and storage

Bandel 210MW, Indie

Tp0757-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401299

4 0 3 6 1 0x0x0 466x398x219 21750 250 22000 12 0 er0004

Plachta DSPW - pro zakryti pfi dopravé a pro
skladovani na eln& + Plachta dopravce - nepromokava
a odolna proti v&tru s oky min. d=3cm! Aplikovat natér
B na viditelné misto obalu - Preservation in:

x Sisi 5 Volné na y s L I N
Téleso wndjsi ST - swsek ochrannou. Mista styku se dfevem chranit antikor.folii MM/YYYYBaleni téles prcfvadfa( az pg Fas‘,:h"_',‘m
VCIMilCorr. konzervace cca 12-24hod. (viz List pouziti).Nastiik na
boky pfirub délicich rovin téles: The wooden pallet
Konzervace wnitini: VpCI-389, Konzervace wnéjsi: VpCl{ base is an integral part of the load throughout the
368D + spojovaci pfiruby a délici rovinu transportation and storage.
IP outer casing - upper Preservation

Koneéné uloZeni dili v obalech, specifikace dotasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases, tion, and storage its are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401299

5 0 3 6 1 0x0x0 424x403x230 22950 250 23200 12 0 er0005

Plachta DSPW - pro zakryti pfi dopravé a pro
skladovani na elné + Plachta dopravce - nepromokava
a odolna proti vétru s oky min. d=3cm! Aplikovat natér

na viditelné misto obalu - Presenvation in:

X SiEi Volné na dievény s prekli: iy o o6 a
Téleso wnéjsi ST - spodek ochrannou. Mista styku se dfevem chranit antikor.folii LTNANAE D prcfvadfa( az pg ?as‘,:hr!‘.m
VCIMilCorr. konzervace cca 12-24hod. (viz List pouziti).Nastiik na
boky pfirub délicich rovin téles: The wooden pallet
Konzervace wnitini: VpCI-389, Konzervace wnéjsi: VpCl{ base is an integral part of the load throughout the
368D + spojovaci priruby a délici rovinu transportation and storage.
IP outer casing - lower Preservation

Koneéné uloZeni dili v obalech, specifikace dotasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,| ition, i ion and storage i are specified in packing list
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Instructions for ST assembly

Doosan Skoda Power o B ot

Tylova 571 31600 Plzefi | Ceska Republika Document number: S12003-YK09-05MAA-747002

Bandel 210MW, Indie

Tp0757-B Expedic¢ni rozpiska / Dispatch specification PRO100146 - ZAP401299

6 0 2 2a 1 165x165x50 185x185x76 1500 250 1750 12 0 €r0006
- . . Tésnéni ulozit do homi wstwvy v obalu a zajistit proti
Téleso wéjsi ST - spojovaci dily Stohovatelny obal! Viko obalu zawit wruty pro deformaci. Aplikovat natér na
pripadnou kontrolu na letisti. Konzenace: VpCl-368D \iditeIné misto obalu - Preservation in: MM/YYYY.
HP/IP outer casing - connecting parts Preservation

Koneéné uloZeni diltil v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expedic¢ni rozpiska / Dispatch specification PRO100146 - ZAP401299

180x105x10
7 0 2 2a 1 0 200x125%125 1425 325 1750 12 0 r0007
Nastavec dyzovy horni Stohovatelny obal! Viko obalu zawit vruty pro Konzenvace wnitini: VpCI-369D, Konzervace wgjsi: | Aplikovat natér na viditelné misto obalu - Preservation

pripadnou kontrolu na letisti. VpCI-368D in: MM/YYYY

Nozzle adapter upper Preservation

Konegné ulozeni dili v obalech, specifikace dogasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expe i rozpiska / Dispatch specification PRO100146 - ZAP401299

245x235x14
8 0 2 2a 1 5 270x260x180 11950 850 12800 12 0 er0008
Teleso witfni - sestaveni,Segment dyzovy 1,Kolo rozvadéci-2, . Konzenace wnitini: VpCI-368D + Konzervace wn&jsi: | Smontovano!Aplikovat natér na viditelné misto obalu -
Ucpavka ST wnitini, MéFeni Stohovatelny obal! Stény obalu sestavit az po ulozeni VpCI-368D Presenvation in: MM/YYYY.
télesa na podklady. Viko obalu zawit wuty pro
Assembly inner casing, Nozzle semgment IP1, Guide wheel IP2, IP pfipadnou kontrolu na letisti.
inner gland, Measuring Preservation

Koneéné uloZeni diltl v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expe i rozpiska / Dispatch specification PRO100146 - ZAP401299

9 0 2 2a 1 165x90x50 180x105x71 975 155 1130 12 0 er0009
Kolo rozvadéci 3 Stohowatelny obal! Stény obalu sestavit az po ulozeni 2 poloviny naleZato. Aplikovat natér na viditelné misto
kola na podklady. Viko obalu zavit wruty pro pfipadnou Konzervace: VpCl-368D obalu - Preservation in: MM/YYYY
kontrolu na letisti.
Guide wheel 3 Preservation

Konegné ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expedic¢ni rozpiska / Dispatch specification PRO100146 - ZAP401299

10 0 2 2a 1 245x245x70 265x265x100 6760 640 7400 12 0 er0010

Nosi¢ rozvadécich kol 4-5, Kolo rozvadéci ST4, Kolo rozvadéci ST5 | Stohovatelny obal. Stény obalu sestavit aZz po uloZeni
nosice na dno obalu. Viko obalu zawit wuty pro
pfipadnou kontrolu na letisti.

Aplikovat natér na viditelné misto obalu - Preservation
Konzervace wnitfni a wéjsi: VpCl-368D in: MM/YYYY.Smontovano.
Diaphragm wheel carrier No.4-5 assembly, Guide wheel IP4, Guide

wheel IP5 Preservation of inner and outer

Koneéné uloZeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list
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Instructions for ST assembly

Doosan Skoda Power o B ot

Tylova 571 31600 Plzefi | Ceska Republika Document number: S12003-YK09-05MAA-747002

Bandel 210MW, Indie

Tp0757-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401299

1" 0 2 2a 1 270x255x75 290x275x105 7500 750 8250 12 0 er0011

Nosi¢ rozvadécich kol 6-7, Kolo rozvadéci ST6, Kolo rozvadéci ST7 | Stohovatelny obal. Stény obalu sestavit az po ulozeni Aplikovat natér na viditelné misto obalu - Preservation
nosice na glpo :ba'“‘-( VT°|°ba'“| Z(?é"’t_" wuty pro Konzenace wnitfni a wgj$i: VpCl-368D in: MM/YYYY.Smontovéno.

Inou kontrolu na letiti.
Diaphragm wheel carrier No.6-7 assembly, Guide wheel IP6, Guide AL Y .

wheel IP7 Preservation of inner and outer

Koneéné ulozeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,p!

ion and storage requi are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401299

12 0 2 2a 1 290x290x90 315x315x125 10100 900 11000 12 0 er0012
Nosié rozvadécich kol 8-9, Kolo rozvadéci ST8, Kolo rozvadéci ST9 | Stohovatelny obal. Stény obalu sestavit a2 po ulozeni Aplikovat natér na viditelné misto obalu - Preservation
nosice na dno obalu. Viko obalu zavit wuty pro Konzervace wnitini a wéjsi: VpCIl-368D in: MM/YYYY .Smontovano.
Diaphragm wheel carrier No.8-9 assembly, Guide wheel IP8, Guide pripadnou kontrolu na letisti.
wheel IP9 Presenvation of inner and outer
Konec¢né uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases, preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401299

13 0 2 2a 1 100x100x60 115x115x81 760 125 885 12 0 er0013

Ucpéwka predni Stohovatelny obal! Stény obalu sestavit aZ po uloZeni Konzervace wnitini a wéjsi: VpCI-368D in: MM/YYYY.Smontovano.
ucpawky na dno obalu. Viko obalu zawit wuty pro

Front gland pfipadnou kontrolu na letisti.

Preservation of inner and outer

Koneéné ulozeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401299

14 0 2 2a 1 145x145x55 160x160x76 1085 205 1290 12 0 er0014
Ucpévka zadni Stohovatelny obal! Stény obalu sestavit az po ulozeni Aplikovat natér na viditelné misto obalu - Preservation
ucpavky na dno obalu. Viko obalu zavit wuty pro Konzervace witini a w&jsi: VpCl-368D in: MM/YYYY.Smontovéno.
pfipadnou kontrolu na letisti. . .
Rear gland Preservation of inner and outer
Kone&né ulozeni dili v obalech, specifikace dotasné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0757-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401299

15 0 2 2a 1 110x95x40 125x110x61 700 105 805 12 0 er0015
Lozisko ST Stohovatelny obal! Viko obalu zavwit vruty pro Aplikovat natér na viditelné misto obalu - Preservation
pfipadnou kontrolu na letigti. Konzervace: VpClI-368D in: MM/YYYY.Smontovano!
Bearing IP Preservation
Koneéné ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list
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HP casing / VT téleso

Bandel 210MW, Indie

Tp0743-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401298

1 0 3 6 1 0x0x0 578x300x316 65140 5160 70300 12 0 er0001

Spodni zavesné cepy VT dilu natfit Zlutou barvou.
Nalepit, vyznacena mista na wkrese TpC00497,
samolepky upozorfiujici na lana.

Turbina 210MW Plachta DSPW - pro zakryti pii dopravé a pro

skladovani na elné + Plachta dopravce - nepromokava

Konzervace wnitini: VpCI-369D, Konzervace néjsi: a odolna proti vétru s oky min. d=3cm!Aplikovat natér
VpCI-368D na \iditelné misto - Preservation in: MM/YYYY

Turbine Preservation

Konegné ulozeni dili v obalech, specifikace doasné ochrany a podminky pro skladovéani viz. balici listy.
ts are

Final location of piece in wooden cases,preservation, ion and storage requit in packing list

Bandel 210MW, Indie

Tp0743-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401298

2 0 3 2a 1 0 295x190x220 7030 800 7830 12 0 er0002

st )
Stojan loziskowy predni, Kozlik predni, LoZisko radiaini D280, Méfeni| Stohovatelny oball Stény obalu sestavit az po ulozeni S Sl D 22l

. Konzervace wnitini: VpCI-322 + Konzervace wnéjsi: Aplikovat natér na viditelné misto obalu - Preservation
stojanu na podklady. Viko obalu zawit vruty pro .
g VpCl-368D in: MM/YYYY
X X . pfipadnou kontrolu na letisti.
Front bearing pedestal, Front bearing support, Journal bearing D380- Preservation

Koneg&né ulozeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden case: vation, ion and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0743-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401298

295x145x19
3 a 3 2a 1 5 320x170x230 7125 800 7925 12 0 er0003
Stojan loziskovy zadni,Kozlik zadnl’,lfiis’ko kombinované, Uzemnéni| stohovatelny obal! Stény obalu sestavit a po uloZeni |Konzervace witini: VpCl-322 Konzenace wgjsi: VpCl{  Smontovano! Stojan zaslepit.Aplikovat natér na
rotoru, Méfeni stojanu na hranice. Viko obalu zaviit wiuty pro 368D viditelné misto obalu - Preservation in: MM/YYYY
Rear bearing pedestal,Rear bearing support,Journal-thrust bearing, piibacuotfontoitinalictet Preservation

Konec¢né ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list
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Anchor components / Kotevni dil

Bandel 210MW, Indie

Tp0735-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

1 0 2 2 1 290x140x40 310x160x66 2245 325 2570 12 0 €r0001
Srouby zékladows Stohovatelny obal! Dno obalu ztuZit. Viko obalu Aplikovat natér na viditelné misto obalu - Presvation in:
zawit vruty pro pfipadnou kontrolu na letisti. Konzenvace: VpCI-368D MM/YYYY.
Foundation bolts

Konegné uloZeni dili v obalech, specifikace dogasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,| ., if ion and storage are specified in packing list

Bandel 210MW, Indie

Tp0735-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

2 0 2 2a 1 165x120x65 185x140x91 2660 220 2880 12 0 er0002
Ulozeni STRZZ ventill Stohovatelny oball Dno obalu wztuzit. Viko obalu Konzervace wnitini: VpCI-369D, Konzervace wnéjsi: Aplikovat natér na viditelné misto obalu - Preservation
Zzawit vruty pro pfipadnou kontrolu na letisti. VpCI-368D in: MM/YYYY
MP intercept valve setting Preservation
Koneéné uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases ion, if ion and storage are specified in packing list

Bandel 210MW, Indie

Tp0735-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401301

3 0 2 2a 1 675x60x65 695x80x95 4765 495 5260 12 0 r0003
Kozlik NT - pFiény 1 Stohovatelny obal! Stény obalu sestavit aZ po uloZeni Aplikovat natér na viditelné misto obalu - Preservation
kozliku na dno obalu. Dno obalu wyztuzit. Viko obalu Konzervace: VpCl-368D in: MM/YYYY
LP casing support - diagonal zaWit vruty pro pfipadnou kontrolu na letisti. Erantan

Konetné ulozeni dili v obalech, specifikace dotasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases, ) i ion and storage are specified in packing list

Bandel 210MW, Indie

Tp0735-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401301

4 0 2 2a 1 675x60x65 695x80x95 4765 495 5260 12 0 er0004
i - v Stohovatelny obal! Stény obalu sestavit az po ulozeni
Kozlik NT - pficny 2 " A - P ~ "
Kozliku na dno obalu. Dno obalu wztuzit. Viko obalu ) Aplikovat natér na wf!l.(elne misto obalu - Preservation
Zzawit wuty pro pipadnou kontrolu na letisti. Konzenace: VpCI-368D in: MM/YYYY
LP casing support - diagonal Preservation

Konegné uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,| , if ion and storage are specified in packing list

Bandel 210MW, Indie

Tp0735-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

5 0 2 2a 1 175x80x40 190x95x61 1005 140 1145 12 [ er0005
Kozlik NT - pfigny 3 Stohovatelny oball Stény obalu sestavit az po ulozeni Aplikovat natér na viditelné misto obalu - Presenation
kozlikti na dno obalu. Viko obalu zawit vruty pro Konzervace: VpCl-368D in: MM/YYYY
LP casing support - diagonal iR il Preservation

Konegné uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases, ion, i ion and storage are specified in packing list

Bandel 210MW, Indie

Tp0735-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

175x80x40 190x95x61
Kozlik NT - pfiény 4 Stohovatelny obal! Stény obalu sestavit aZ po uloZeni Aplikovat natér na viditelné misto obalu - Preservation
kozliki na dno obalu. Viko obalu zawit wuty pro Konzervace: VpCI-368D in: MM/YYYY
LP casing support - diagonal pfipadnou kontrolu na letisti. Presenation

Koneéné ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases, ion, i ion and storage i are specified in packing list
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Fixtures and others / Pripravky a ostatni

Instructions for ST assembly

210 MW Bandel — India

Document number: S12003-YK09-05MAA-747002

Bandel 210MW, Indie

Tp0786-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401301

2a 1 80x75x130 95x90x151

er0001

otaceciho zafizeni

Turning gear

Zafizeni otaCeci, Servomotor zafizeni otageciho, Pfislusenstvi

Stohovatelny obal! Stény obalu sestavit az po ulozeni
otag.zafizeni na 2 podklady vysoké 15cm. Viko obalu
zawit wruty pro pfipadnou kontrolu na letisti.

610 145 755
Konzervace wnitini: VpCI-369D + Konzervace wnégjsi:
VpCI-368D
Preservation

Aplikovat natér na viditelné misto obalu - Preservation
in: MM/YYYY

Konecné uloZeni dili v obalech, specifikace doasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

2a 1 0x0x0 580x60x71

990 310 1300

er0002

Hidel kontrolni

Check shaft HP/MP

Obal newrabét, uz je wroben jako transportni obal pro
ulozeni hfidele na dilné, expedovat se bude v ném.

Konzervace: VpCI-368D

Preservation

Aplikovat natér na viditelné misto obalu - Preservation
in: MM/YYYY.

Koneéné uloZeni dilli v obalech, specifikace doasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

2a 1 0x0x0 95x65x71

390 60 450

er0003

Hridel kontrolni - krouzky NT

Check shaft - rings LP

Obal newyrébét, uz je vyroben jako transportni obal pro
uloZeni krouzkl na dilng, expedovat se bude v ném.

Konzervace: VpCIl-368D

Preservation

Aplikovat natér na viditelné misto obalu - Preservation
in: MM/YYYY.

Koneéné uloZeni dilli v obalech, specifikace doasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

2a 1 0 240x145x181

335 475 810

24 0 er0004

Stojan na odkladani VT rotoru

HP rotor stand

Stohovatelny obal. Stény obalu sestavit az po uloZeni
stojant na dno obalu. Viko obalu zawit wruty pro
pripadnou kontrolu na letisti.

Konzervace: VpCl-368

Preservation

Aplikovat natér na viditelné misto obalu - Preservation
in: MM/YYYY.

Konecné uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list
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Bandel 210MW, Indie

Tp0786-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

5 0 3 2a 1 0 200x125x135 2400 300 2700 12 0 €r0005
Ventil rychlozavémy lew Stohovatelny oball Stény obalu sestavit az po ulozeni | Konzervace wnitini: VpCI-369D + Konzervace wgjsi: | Aplikovat nétér na viditelné misto obalu - Preservation
ventilu na hranice. Viko obalu zawit wruty pro VpCl-368D in: MM/YYYY
pfipadnou kontrolu na letiti. i
Stop valve left Preservation

Konec¢né uloZeni dili v obalech, specifikace dogasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,p! ion and storage requi are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401301

180x105x11
6 0 3 2a 1 0 200x125x135 2200 300 2500 12 0 er0006
Ventil rychlozavémy prawy StOhO‘@!§|n)" obal! Slény obalu sestavit aZ po ulozeni | Konzervace wnitini: VpCI-369D + Konzervace wgjsi: | Aplikovat natér na viditelné misto obalu - Preservation
ventilu na hranice. Viko obalu zawit wruty pro VpCI-368D in: MM/YYYY

pripadnou kontrolu na letisti.

Stop valve right Preservation

Koneéné ulozeni dili v obalech, specifikace dogasné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases. vation, and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

240x200x12
7 0 3 2a 1 0 265x225x155 8370 680 9050 12 0 er0007
Ventil regulagni Stohovatelny obal! Stény obalu sestavit az po uloZeni [ Konzervace wnitini: VpCI-369D, Konzervace wéjsi: | Aplikovat natér na viditelné misto obalu - Preservation
ventilu na hranice. Viko obalu zawit vruty pro VpCI-368D in: MM/YYYY
Control valve pfipadnou kontrolu na letisti. Besereitn

Koneéné ulozeni dilti v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases, ion, i ion and storage requi

are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

370x275x21
8 0 3 2a 1 0 395x300x250 11680 1620 13300 12 0 er0008
Ventily STRZZ - komora pravé Stohovatelny obal! Stény obalu sestaut az po ulozeni | Konzervace witfni: VpCI-369D, Konzenace wn&jsi: | Aplikovat nétér na viditelné misto obalu - Presenvation
komory na hranice. Viko obalu zawit vruty pro VpCI-368D in: MM/YYYY

pripadnou kontrolu na letisti. Preservation

MP stop and interceptor valves - chamber right

Konec¢né uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani \viz. balici listy.
Final location of piece in wooden cases,presenvation, specification and storage requirements are specified in packing list
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Bandel 210MW, Indie

Tp0786-B ni rozpiska / Dispatch specification PRO100146 - ZAP401301

9 0 3 2a 1 [ 395x300x250 11680 1620 13300 12 0 er0009
Ventily STRZZ - komora levé Stohovatelny oball Stény obalu sestaut az po ulozeni |  Konzenvace witini: VpCI-369D, Konzervace wigjsi: | Aplikovat nétér na viditelné misto obalu - Presenation
komory na hranice. Viko obalu zawit wuty pro VpCI-368D in: MM/YYYY
MP stop and interceptor valves - chamber left piipadnoljfontioliipallstety Preservation
Koneéné uloZeni dilG v obalech, specifikace do¢. é ochrany a inky pro ani \viz. balici listy.

Final location of piece in wooden case: vation, and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expedicni rozpiska / Dispatch specification PRO100146 - ZAP401301

10 0 2 2a 1 560x180x60 600x200x90 3955 695 4650 12 0 er0010
Provozni a montazni prostredky , Méfeni, Ventil rychlozavémy - STt el Bl o el Gyt Vi Aplikovat natér na viditelné misto obalu - Preservation
podepfeni "y ; o é e Konzenvace: VpCl-368D in: MM/YYYY.
. . . . obalu zawit wruty pro pfipadnou kontrolu na letisti.
Working and g 1g, Stop valve Presenation

Koneéné uloZeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases vation, and storage requi are i in packing list

Bandel 210MW, Indie

Tp0786-B Expedi¢ni rozpiska / Dispatch specification PRO100146 - ZAP401301

11 0 2 2a 1 320x175x55 360x200x85 3300 470 3770 12 0 er0011
Pfipravek pro tlakovou zkousku ST, Pfipravek montazni-pro montaz ) . Aplikovat natér na viditelné misto obalu - Preservation
krytu difuzoru, PFipravek montazni pro ST ventil Stohovatelny obal. Dno a &ela obalu wyztuzit. Viko Konzenace: VpCl-368D it MM/YYYY.
) . ) obalu zawvit wruty pro pfipadnou kontrolu na letisti.
Jig for p test, A bly prep on, A bly prep: ! Preservation

Koneg&né ulozeni dili v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

12 0 2 2a 1 255x130x65 275x150x90 1815 325 2140 12 0 er0012
Pripravek pro profuk a proplach ST Stohovatelny obal. Dno obalu wyztuzit. Viko obalu Aplikovat natér na viditelné misto obalu - Preservation
zawit wruty pro pfipadnou kontrolu na letisti. Konzenvace: VpCl-368D in: MM/YYYY.
Jig for blowing and flushing Preservation
Koneéné uloZeni dilt v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.
Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list

Bandel 210MW, Indie

Tp0786-B Expediéni rozpiska / Dispatch specification PRO100146 - ZAP401301

13 a 2 2a 1 160x85x40 175x100x61 665 135 800 12 0 er0013
Itipi=sNpiojtiakeiotlzkoUEKL RRZZ ez =K prolpioiidalproplach Stohovatelny obal. Viko obalu zavfit wuty pro Aplikovat natér na w:ditelné misto obalu - Preservation
pfipadnou kontrolu na letisti. Konzenvace: VpCI-368D in: MM/YYYY.
Jig for pressure test, Jig blowing and flushing jig Preservation

Koneéné uloZeni dilt v obalech, specifikace do¢asné ochrany a podminky pro skladovani viz. balici listy.

Final location of piece in wooden cases,preservation, specification and storage requirements are specified in packing list
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Key to following table (dispatch specification) / Legenda k nasledujici tabulce (expedicni rozpiska):

Storage type / Typ skladu

1-open-air space drainage equipped / 7-volné prostranstvi s odvodnénim
2-shelter | 2-pfistfesek

3-closed warehouse without air-condition / 3-uzavieny neklimatizovany sklad
4-closed warehouse with air-condition / 4-uzavreny klimatizovany prostor

Package type / Druhy obalt

2a-wooden case without impregnation / 2a-bedna drfevéna bez impregnace
2b-wooden case without impregnation with immediate hermetic package /
2b-bedna dfevéna bez impregrance s hermetickym obalem

3a-plywooden case / 3a-bedna preklizkova

4-small wooden case without skids / 4-malé bedny bez lizin

5-wooden carriage, board, crating / 5-dfevéné sané, podlaha, bednéni
6-laid loose / 6-volné

Summary table / Souctova tabulka

Surfaces / Plochy Volume / Weight / Hmotnost (tons)
(m?) Objem (m°) Netto Brutto
HP casing / 28,4 79,6 79,3 86,1
VT téleso
IP casing / 96,6 178,9 111,3 117,3
ST téleso
LP casing/ 254,9 593,4 2145 226,1
NT téleso
Anchor components/ 22,3 18,4 16,4 18,3
Kotevni dily
Fixtures and others / 68,2 112,0 48,4 55,5
Pfipravky a ostatni
Summary/ 470,3 982,3 469,9 503,3
Celkem
Date: 12.11.2013 Page 43 /278 Prepared: O.Baroch
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2.4 Preservation and required storage of the turbine parts / Konzervace a
pozadované skladovani dilt turbiny

Steam turbine parts transportation and
storage

Transportation to the Kalkata harbor and
preservation for overseas transportation is under
responsibility of DSPW as the steam turbine
producer be achieved according to Purchaser
requests written in contract. To reach the minimal
costs, the turbine producer recommends to follow
these measures:

» Dispatch (if it is possible) the components as
the pre-assembled wholes — or the whole
casing in closed form. On the one hand there
are limitations of the producing plant DSPW
in Plzen for transport of components from
the workshop: weight of components less
then 125 tons, width of components less
then 5 m, height of the main gate of
workshop is 5,4 m. On the second hand
there are limitations given by the site
(overhead crane in the machine hall, access
roads).

Dispatch the parts preserved and packed for
overseas transportation. A limitation is given
by transport distance and climate, conditions
at assembly workplace and warehouses,
time schedule of works. For the good
function of the preservation means after
unpacking it is necessary to provide at the
workplace and in warehouses the relative
air humidity between 40 — 50%, stable
temperature, the minimal dustiness and
airflow.

DSPW producing plant is not capable for
storage of turbine parts; parts of the turbine
MTD70 will be dispatched immediately after
the preassembly and transport preparation to
the harbour in approx. 1 month. “Just in time”
dispatching according to the site needs is not
possible.

The components for the Bandel - India
210 MW project is applied preservation for the
overseas transportation and storage in
warehouse Type 3 and with sufficient package
for transport from the producing plant in the
Plzen to the Kalkata harbour. It is recommended

Date: 12.11.2013
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Doprava a skladovani dilt turbiny:

Za dopravu do pfistavu Kalkata a
konzervaci pro zamorskou dopravu dill
zodpovida vyrobce turbiny DSPW dle

pozadavku objednatele uvedenych ve SoD. Pro
dosazeni minima nakladi doporucuje vyrobce
turbiny aplikovat nasledujici opatfeni:

» Odeslat (pokud je to mozné) dily jako
pfedmontované celky — pfipadné celé téleso
v zavieném stavu. Omezenim jsou jednak
podminky vyrobni zakladny DSPW pro
vyvezeni dild zdilen: hmotnost dilu do
125 tun, Sifka dilu max. 5 m, vyska vrat dilny
5,4 m. Jednak podminky na stavenisti (jefab
strojovny, pfistupové cesty).

Odeslat dily konzervované a balené pro
zamorskou dopravu. Omezenim je dopravni
vzdalenost a klima, podminky na montaznim
pracovisti a skladech, harmonogram praci.
Pro dobrou funkci lehkych konzervaénich
prostfedkl je po vybaleni dili nutno zajistit
na montadznim pracovisti a ve skladech
relativni vlhkost vzduchu 40 az 50%,
stabilni  teplotu, minimalni prasnost a
proudéni vzduchu.

» Vyrobni zakladna DSPW neni zafizena pro
skladovani dild, dily turbiny MTD70 budou
odesilany ihned po kontrolni montazi a
pfipravé na transport béhem cca 1 mésice
do pristavu. Odesilani dild ,just in time* dle
potifeb stavenisté neni mozné.

Na projektu Bandel — Indie 210 MW jsou
dily opatfeny konzervaci pro zamofskou dopravu
a pro skladovani ve skladu typu 3 a obaly
vhodnymi pro pfepravu z vyrobniho zavodu
v Plzni do pfistavu v Kalkata. Dopravené dily (v
obalech) s hmotnosti vySSi nez 10 tun je

Prepared: O.Baroch
Approved: P.LeSeticky



https://truckmanual shub.com/

Doosan Skoda Power

Tylova 571 31600 Plzeri | Ceska Republika

to transport the delivered components (in
package) with the weight more than 10t straight
to the machine hall under the bridge crane
80/25 tons. The turbine assembly has to be
started in advance so that the installation of the
foundation elements will begin before the
beginning of the components transportation from
the preassembly. The components will be
assembled as soon as possible on to position or
temporarily put in the suitable warehouses.

In case that there will be need of the long
term storage of delivered components before
their installation; it has to be provided the
correct storage method for these components
in appropriate type of warehouses (type of
warehouse is determined by the table in the
previous chapter, warehouses description is
written in table below). The possible storage
period of components is specified by the
producer (duration of protection effect of the
applied wrapping and conservation means).

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

doporu€eno zavazet pfimo do strojovny pod
mostovy jefab 80/25 tun. Montaz turbiny musi
byt zahajena v pfedstihu tak, aby zakladove dily
byly instalovany pred zahajenim prepravy dill
z kontrolni montaze. Dily budou montovany co
nejdfive na pozici nebo doCasné uloZzeny ve
vhodnych skladech.

V pfipadé, ze bude potfeba déle skladovat
dodané dily prfed jejich instalaci, musi byt
zajisténo, aby tyto dily byly spravné
skladovany v odpovidajicich typech skladu (typ
skladu je uréen v tabulce v pfedchozi kapitole,
popis skladi uvedenych typu je popsan nize).
Mozna doba ulozeni dild je pFedepsana
vyrobcem (doba ochranného ucinku pouzitého
obalu a konzervagniho prostfedku).

Type Name of store and description/ Subject of storage/

store Nazev a popis skladu Predmét skladovani
Open air store Short-term placed boxes with piping ,
Storage area with full effect of the atmosphere and all|heat exchangers, covered
influence of local climate conservation parts for this type stores

1 Nekryty venkovni sklad Kratkodobé ulozeni beden s potrubim,
Skladovaci plocha s plnymi G€inky atmosféry a vlivem | vyméniky, zaplachtované dily
mistniho pocasi konzervované pro tento typ

skladovani.

Open-side store with roof Parts packed and preserved for this
Shelter or covered place with free effect of atmosphere. The |type stored. Boxes with parts of
firsthand influence of sun radiation and water precipitation are | mechanical part or blinded free placed
excluded. Such store used to be also covered from the often | parts

2 wind side
Otevieny sklad se stfechou Dily balené a konzervované pro tento
PristfeSek nebo jinak kryta plocha s plnym vlivem atmosféry. | typ ulozeni. Bedny s dily mechanické
Pfimy vliv slune€niho zafeni a vodnich srazek je vyloucen. | €asti nebo zaslepené voIné lozené
Takovy sklad miva rovnéz zakrytou boCni sténu ze strany | dily.
nejcastéjsiho pusobeni vétru.
Closed store without the climate controlling Parts packed and preserved for this
Masonry store, dust-free, dry room without temperature and | type stored. Cables, cables bridge,
air humidity controlling. Closed and naturally aired room | pumps, fittings, majority turbine parts,
without the climate regulation. The firsthand influence of sun | spare parts, thermal insulation, parts of
radiation and water precipitation are excluded. The effect of | condenser

3 diffused sun radiation is limited
Uzavieny sklad bez regulace klimatu Dily balené a konzervované pro tento
Zdéné skladisté, bezprasna, sucha mistnost bez regulace |typ ulozeni. Kabely, kabelové lavky,
teploty a vlhkosti vzduchu. Uzaviena a pfirozené vétrana |c¢erpadla, armatury, vétSina dila
mistnost. Pfimy vliv slune¢nich paprskl( a vodnich srazek je | turbiny, nahradni dily, tepelna izolace,
vylouéen. PuUsobeni rozptyleného sluneéniho  zafeni je | dily kondenzatoru.
omezeno.
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Closed-air-conditioned store Switchboards, devices, sensors,
Masonry store, dust-free, dry, air conditioned room with | electronics, regulators, gauges, coated
control of temperature and air humidity. The temperature is | electrodes
kept in range from +5 up to +30°C (adapt to storage goods).
The firsthand influence of sun radiation and water
precipitation and wind are excluded. The effect of diffused
4 sun radiation is limited.
Uzavieny klimatizovany sklad Rozvadéce, pfistroje, cidla,
Zdéné skladisté, bezprasna, sucha mistnost s regulaci teploty | elektronika, regulatory, méfidla,
a vlhkosti vzduchu. Teplota vzduchu je regulovana zpravidla v | obalené elektrody.
rozmezi +5 az +30°C (uzplsobeno skladovanému zbozi).
Pfimy vliv slune¢niho zafeni, vodnich srazek a vétru je
vylou€en. Pulsobeni rozptyleného sluneéniho zafeni je
vylou&eno.
Special store Chemicals (degreasers, adhesive,
The magazine furnished for the special material storage |cement), oil filings and other
(danger or sensitive material prone to depreciation) flammable liquids and materials,
5 technical gases, paintings
Specialni sklad Chemikalie (odmastovadla, lepidla,
Sklad vybaveny pro skladovani specielnich materiall | tmely), Oleje a jiné hoflavé kapaliny a
(nebezpe€ny material nebo material nachylny k| materialy, Technické plyny, Natéry
znehodnoceni)
Preservation: Konzervace:

The metallic parts of the DSPW turbine Kovoveé dily v dodavce turbiny DSPW jsou
are protected by the preservation means | chranény konzervaCnimi prostfedky CORTEC
CORTEC as following takto:

Type of preservation means: | Range of application:
Typ konzervace: Rozsah pouZiti:

Liquid film - Protection of the inner parts and spaces which
VpCl-322 will get in contact with the lub oil

Tekuty film - Ochranna vnitrnich dill a prostor, které budou
ve styku s mazacim olejem

Liquid film based on plant oil, consumption 1 litre/1m? -
Protection of the inner or outer surfaces of steam and water
VpCI-325 piping

Tekuty film na bazi rostlinného oleje, vydatnost 1/litr/m? -
Vnitfni i vnéjsi povrchy parniho a vodniho potrubi

Wax - High-effective protection for the fine machined
contact surfaces

VpCI-363D Vosk - Vysoce ucinna ochrana jemné opracovanych
stykovych ploch
Liquid film based on water - Light protection of the Inner &
VpCl-337 Outer surfaces of metallic parts
Tekuty film na bazi vody - Lehka ochrana vnitfnich a
vnéjsich kovovych dilt a prostor
Type of preservation applied on each Pouzity typ konzervace na jednotlivych

delivered parts is specified in chapter 2.3 of this | dodanych dilech je specifikovana v kapitole 2.3.
manual. Avoiding of corrosion arising in the | tohoto dokumentu. Vzniku koroze v mistech
contact places between the wood and machined | styku dfeva s opracovanym povrchem dil{
surface of turbine parts is provided by inserting of | turbiny brani vlozena antikorozni folie VCI-
the rust resistant foil VCI-MilCorr (parting planes, | MilCorr (délici roviny, styk dfevénych zaslepek s

Date: 12.11.2013 Page 46 / 278 Prepared: O.Baroch
Last Revision: Approved: P.LeSeticky



https://truckmanual shub.com/

Doosan Skoda Power

Tylova 571 31600 Plzeri | Ceska Republika

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

contact of wooden blinds with surface of flanges,
etc). Blinding of bottom nozzles of HP,IP outer
turbine casing is done with rust-resistant foil
MilCorr.

The light preservations VpCI-325 and
VpCI-337 are providing reliable protection of
parts for period 24 months even in warehouse of
conditions type 2, but the preservation layer must
not be disrupted for example by an abrasion
(tarpaulin, ropes due reloading), by the flown-
down water (for example condensed water on the
surfaces after changing of the air temperature
and humidity) etc. That’'s why it is unconditionally
necessary to check the parts periodically, and
carry out the local repair of the disrupted
preservation if necessary.

Preservation washing off:

It is not necessary to remove preservation
VpCI-322 before the oil filing charging into lub &
jack oil system — the preservation does not influe
the chemical parameters of the oil (it was tested).

It is not necessary to remove all
preservation VpCI-325 from components before
assembly (only local washing off due the
measuring or welding in such place)
preservation can be contained in condensate
during putting into operation.

Preservation VPCI-368 has to be wash
completely off from all surfaces before assembly

pfirubou, atd.). Zaslepeni dolnich hrdel spodku
VT,ST vnéjSiho télesa turbiny je provedeno
antikorozni félii Mil-corr.

Lehka konzervace VpCI-325 a VpCI-337
poskytuji spolehlivou ochranu dill az 24 mésicU i
v podminkach skladu typu 2, nesmi vSak byt
naruSena vrstva konzervace napf. otérem
(plachtou, lany pfi prekladce), stékajici vodou
(napf. zkondenzovana voda na povrchu pfi
zménach teploty a vlhkosti vzduchu) apod. Proto
je  bezpodminec¢né nutné dily pravidelné
kontrolovat a pfipadné provést lokalni opravu
naruSené konzervace.

Smyvani konzervace:

Konzervaci VpCI-322 neni potieba
smyvat pfed napusténim olejové napiné do
systtmu mazaciho & zvedaciho oleje
konzervace neovlivni chemické vlastnosti oleje
(bylo odzkou$eno).

Konzervaci VpCI-325 neni potfeba
kompletné odstranovat pfed montazi dili (pouze
lokalni odstranéni za ucelem méfeni nebo
svarovani v tomto misté) — konzervace muize byt
obsazena v kondenzatu pfi uvadéni do provozu.

Konzervaci VPCI-368 je nutno pred
montazi kompletné odstranit ze vSech ploch.

beginning.
Recommended means for Doporu¢ené pfripravky pro smyvani
preservation’s washing-off: konzervace:
Type of preservation mean Recommended washing-off mean Supplier
Typ konzervacniho prostifedku Doporuéeny dekonzervacni prostiedek Dodavatel
CORTEC VpCI-325 VpCl-414 Cortec
CORTEC VpCI-337
CORTEC VpCI-368 NO-1 Ultra, Remafluid D21, TECHNOSOL Novato
EcoLineTM Cortec
BRANOTECT EXPORT NO-1, SOLTECH Novato
BRANOSTECT A lll
BRANORAL U Il
TECTYL 506* Steam, TECHNOSOL Novato

* - if it is prescribed as washing-off mean the
washing petrol it is prohibited its application
and it has to be used an ecological
equivalent!!!

Protection of components during assembly and |

* - pokud je predepsan jako dekonzervacni
prostfedek technicky benzin je zakazano jej
pouzit a musi byt pouzit jeho ekologicky
ekvivalent!!!

Ochrana dilt pfi montazi a v obdobi pred
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at time before commissioning of TG:
During the assembly and at time before
putting the turbine into operation it is necessary
to protect the unpainted and unpreserved
components of already assembled machines
against the corrosion arising.
These measures will be applied: the local
application of light preservation means, drying of
steam turbine inner spaces by condensing re-
drying accessories i. e. keeping of the relative
humidity from 40% up to 50%.
Carry out the protection of steam turbine
with the application of preservation means
CORTEC in the last phase of assembly just
before the boxing up of individual casings and
closing of bearing’s stands:
= |n case of steam turbine deliveries as parts
(assembled on power plant) applied into the
open casing preservation mean VpCI-325.
Preserve with this mean all accessible
surfaces inside and then box up the turbine
casing.

= Preserve the inner spaces of assembled
cross-over piping with mean VpCI-337- This
mean is necessary to disperse equally as the
best possible into the closed space of steam
piping. Recommended amount is 1l/m® of
space.

= Preserve the inner spaces of bearing stands
with mean VpCI-322. Apply this mean on all
accessible surfaces inside of bearing stands
and then close (blind) the bearing stands.

It is also necessary to apply above
described protection by CORTEC preservation
means in case of long-term interruption of
assembly works on turbine. In case, when the
assembled and preserved machine is not put into
operation for long time period (more then 6
months, it is necessary to carry out the check of
preservation or replenish or restore the layer of
preservation means.

Preservation which is applied as written
above will not be washed off before putting of the
steam turbine into operation.

Application of preservation means for
steam turbine protection against corrosion is
provided by the assembly firm including the
providing of consuming material (preservation
means described above are not in scope of
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uvedenim TG do provozu:

V obdobi montaze a vdobé pied
uvedenim parni turbiny do provozu je potfeba
kovové dily jiz smontovanych Casti stroje, které
nejsou opatfeny konzervaci nebo natérem
chranit pfed vznikem koroze.

Je nutno aplikovat tato opatfeni: lokalni

nanaseni lehkych konzervacnich prostfedkd,
vysouSeni vnitfnich  prostor parni turbiny
kondenza¢nim  vysouSecim  zafizenim  j.

udrzovani relativni vihkosti mezi 40 az 50%.

V zavérecné fazi montaze, pred
uzavienim jednotlivych téles a loziskovych
stojanu provedte ochranu parni turbiny aplikaci
konzervacénich prostfedk CORTEC:

=V pfipadé dodavky parni turbiny po dilech
(sestavované na elektrarné) aplikujte do
otevieného télesa konzervacni prostfedek
VpCI-325. Timto prostfedkem nakonzervujte
veskere pfistupné plochy uvnitf a poté téleso
parni turbiny uzavrete.

= Vnitfni prostory sestaveného prevadéciho
potrubi nakonzervujte prostfedkem VpCI-
337. Tento prostiedek je nutné rovhomeérné
rozprasit co nejlépe do uzavieného prostoru
parniho potrubi. Doporu¢ena mnozstvi je 1l
/m?® prostoru.

= Vnitfni  prostory  loziskovych  stojana
nakonzervujte prostfedkem VpCI-322. Timto
prostfedkem nakonzervuijte veskeré

pFistupné plochy uvnitf loziskovych stojant a
poté loZiskové stojany uzaviete (zaslepte).

Vy8e popsanou ochranu konzervaénimi
prosttedky CORTEC je rovnéz nezbytné
aplikovat i pfi  dlouhodobém  pferuseni
montaznich praci na turbiné. V pfipadech, kdy
nedojde dlouhodobé k uvedeni smontovaného a
zakonzervovaného stroje do provozu (vice nez 6
meésicu), je nezbytné provést kontrolu stavu
konzervace a pfipadné doplnit nebo obnovit
vrstvu konzervacnich prostifedkad.

Konzervace aplikovana tak jak je popsano
vySe se jiz pfed uvadénim parni turbiny do
provozu neodstranuje.

Aplikaci konzervacnich prostfedkd pro
ochranu parni turbiny pfed korozi provede
montujici  firma v€etné zajiSténi spotfebniho
materialu (vyse uvedené konzervacéni
prostiedky nejsou soucasti dodavky DSPW).
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DSPW delivery).

Repair of preservation in case of the corrosion

Oprava konzervace v pfipadé vzniku koroze:

arising:

If the local corrosion arises it is necessary
at the first to provide the surface drying (hot-air
heater), then to remove mechanically the
corrosive layer up to the pure metal, to degrease
and at the end to apply no-rinse chemical rust
remover — it is recommended rust remover
Kittfort and apply the new preservation coating.

Pokud dojde k lokalnimu vzniku koroze, je
nutno povrch nejprve vysusSit (teplovzdusny
ohfivag), potom odstranit mechanicky
zkorodovanou vrstvu az na Cisty kov, odmastit a
nakonec nanést bezoplachovy chemicky
odrezovac¢ - doporucen je odrezovac Kittfort a
nanést novy konzervacni natér.

2.5 Handling with the turbine parts / Manipulace s dily turbiny

In this manual the handling with turbine
parts is solved only inside the machine hall. It is
supposed that all handling will be provided by
means of the bridge crane of machine hall
equipped with the main and auxiliary lift with
loading capacity 80/25 tons.

The special sliding equipment is partly
included in DSPW steam turbine delivery (lifting
beams, ropes, etc. — see the list of special tools,
in chapter no. 2.10). The other slinging
equipments necessary for on-site assembly have
to be provided by who provides the assembly.

Pay Attention:

While choosing the slinging equipment
used for handling with turbine parts it is
obligatory to obey all rules for safety work
and instructions for use given by producer of
this equipment. Suspension and handling with
these parts by crane can be done only by
certified staff. It is necessary to pay special
attention to the slinging equipments used for
upside-down turning of turbine casings or other
parts turned from preassembly or transport
position to the operation position while they are
fully hung on crane. If you use the slinging
screws with turning eyes or yokes Q obey
only the permissible hanging methods and
angles of ropes given by producer!

V tomto montaZnim manualu je feSena
manipulace s dily Parni Turbiny pouze uvnitf
strojovny. Zakladnim predpokladem je, ze
veSkera tato manipulace bude provedena
mostovym jefabem ve strojovné vybavenym
hlavnhim a pomocnym zdvihem o nosnosti
80/25 t.

Nékteré zde uvedené specialni vazaci
prostfedky jsou soucasti dodavky Parni Turbiny
(t. zejména zvedaci traverzy, lana, atd. — viz.
seznam specialniho nafadi, kap.C. 2.10).
Veskeré ostatni vazaci prostfedky, které budou
potfebné pro montaz stroje na elektrarng, zajisti
firma provadéjici montaz.

Pfi  volbé vazacich prostfedkd pro
manipulaci s dily Parni Turbiny je nutné vzdy
dodrzovat veskeré zasady bezpeénosti prace
a instrukce pro pouziti dané vyrobcem
vazaciho prostiedku. ZavéSeni a manipulace
s témito dily jefabem muze byt provadéna pouze
certifikovanymi vazaci a jefabniky. Zejména je
nutné vénovat pozornost vazacim prostfedkim
pouzitym pro otaceni téles turbiny nebo jinych
dili z pfredmontazni nebo transportni polohy do
polohy pracovni pfi uplném zavéSeni na jefabu.
V pripadé pouziti  zavésnych Sroub
s otoénymi oky a timend Q dodrzujte jen
povolené zpusoby a uhly zavéSeni dané
vyrobcem!
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The list of the slinging equipment for components of HP turbine part / Seznam

zavésnych prvkd na komponentech VT dilu turbiny

BANDEL 210 MW - VT
ZAP401298

Seznam poctu a rozméru otvorl pro zavésné prvky

Sestava Assembly |Podsestava Sub] Specifikace Cislo Hloubka zavitu |Hmotnos
assembly Specification Number Thread - depth | t Weight
kq
Téleso VT vnéjsi sestaveni Tp6070372 Téleso VT vnéjSi opracovani Tp6070261 32 982
Celkova hmotnost 34910 kg Machining of HP outer casing Tp6070261 [Spodek/lower 4x Bolcan KR250 17 506
2x M45-70
Assembly of HP outer casing Tp6070372 Svréek/upper 4x Bolcan KR170 15 440
Total weight 34910 kg 2Xx M45-70
Téleso VT vnitini sestaveni Tp6075910 Téleso VT vnitfni opracovani Tp6073476 9777
Celkova hmotnost 11039 kg Machining of HP inner casing Tp6073476  [Spodek/lower 4x M36-57 4393
4x M30-49
Assembly of HP inner casing Tp6075910 Svréek/upper 4x Bolcan KR120 5384
Total weight 11039 kg 2x M36-57
4x M30-49
Nosi¢ rozvadécich kol ¢.9-11 Tp6072891 Nosi¢ rozvadécich kol €.9+11 opracovani 3646
Celkova hmotnost 3680 kg Tp6068144 Spodek/lower 12x M30-50 1834
Diaphragm wheel carrier No.9-11 Tp6072891 Diaphragm wheel carrier machining Svréek/upper 12x M30-50 1812
Total weight 3680 kg Tp6068144
Ucpavka predni sestaveni Tp6074039 Téleso ucpavkové opracovani - predni 550
Celkova hmotnost 854 kg Tp6068678 Spodek/lower 8x M16-29 275
HP front gland - assembly Tp6074039 Gland housing machining Svrdek/upper 10x M16-29 275
Total weight 854 kg Tp6068678
Ucpavka vnitini sestaveni Tp6073134 Téleso ucpavkové opracovani - vnitini 336
Celkova hmotnost 383 kg Tp6069013 Spodek/lower 6Xx M16-29 160
4x M10-19
HP inner gland - assembly Tp6073134 Gland housing - machining Svrsek/upper 6x M16-29 176
Total weight 383 kg Tp6069013 4x M10-19
Ucpavka zadni sestaveni Tp6072774 Téleso ucpavkové opracovani - zadni 555
Celkova hmotnost 639 kg Tp6069008 Spodek/lower 4x M10-19 279
4x M8-19
HP rear gland - assembly Tp6072774 Gland housing machining Svrdek/upper 2x M12-22 276
| Total weight 639 kg Tp6069008 4x M10-19
4x M8-19
Stojan loZiskovy zadni sestaveni Tp6072597 Spodek opracovani Tp6072995 4x Bolcan KR100 3326
|Ce|kové hmotnost 4522 kg Lower part machining Tp6072995
HP rear bearing pedestal assemly Tp6072597 |SvrSek opracovani Tp6072996 4x M24-39 570
|Tota| weight 4522 kg Upper part machining Tp6072996
Lozisko radialni D280 Tp6019833 Tfmen Tp156312 1x M10-19 90
|Celkova hmotnost 281 kg Yoke Tp156312
Kruh nosny Tp162808 4x M10-19 61
Journal bearing D280 Tp6019833 Bearing ring Tp162808
|Total weight 281 kg Panev loZiskova Tp6019659 Spodek/lower 2x M16-22 56
Bearing shell Tp6019659 Svrsek/upper 2x M16-22 61
Loziko kombinované D355x200 Tp6077443 Kombinované loZisko Es0008169 4x M20 1478
|Ce|kové hmotnost 1478 kg Combined bearing Es0008169
Combined bearing Tp6077443
| Total weight 1478 kg
Kozlik zadni sestava Tp6074949 4x KR40 2552
Rear bearing support assembly Tp6074949
Stojan loZiskovy predni sestaveni Tp6076998 |Spodek opracovani Tp6066295 2x Bolcan KR80 3146
|Ce|kova' hmotnost 4238 kg Lower part machining Tp6066295 8x M24-39
Front bearing pedestal assemly Tp6076998 Svrsek opracovani Tp6076138 2x M12-22 235
|Tota| weight 4238 kg Upper part machining Tp6076138
Kozlik pfedni sestava Tp6076030 4x KR40 2485
Front bearing support assembly Tp6076030

Date: 12.11.2013
Last Revision:

Page 50/ 278

Prepared: O.Baroch
Approved: P.LeSeticky



https://truckmanual shub.com/

Doosan Skoda Power

Tylova 571 31600 Plzeri | Ceska Republika

Instructions for ST assembly
210 MW Bandel — India

Document number: S12003-YK09-05MAA-747002

The list of the slinging equipment for components of IP turbine turbine part / Seznam

zavésnych prvki na komponentech ST dilu turbiny

BANDEL 210 MW - ST
ZAP401299

Seznam poctu a rozmeéra otvord pro zavésné prvky

Sestava Assembly |Podsestava Sub| Specifikace Cislo Hloubka zavitu |Hmotnos
assembly Specification Number Thread - depth | t Weight
]
Téleso ST vnéjsi sestaveni Tp6072207 Téleso ST vnéjsi opracovani Tp6070962 47 743
Celkova hmotnost 46141 kg Machining of IP outer casing Tp6070962 Spodek/lower 4x Bolcan KR250 22 906
1x M48-75
Assembly of IP outer casing Tp6072207 2x M36-57
Total weight 46141 kg Svrsek/upper 4x Bolcan KR170 20832
1x M48-75
Téleso ST vnitfni sestaveni Tp6071284 Téleso ST vnitfni opracovani Tp6071276 9373
Celkova hmotnost 9836 kg Machining of IP inner casing Tp6071276 Spodek/lower 4x M42-66 4349
4x M30-49
Assembly of IP inner casing Tp6071284 Svrsek/upper 4x M42-66 5024
Total weight 9836 kg 4x M30-49
Nastavec dyzovy opracovani Tp6070444 1x cep KR48 712
Nozzle adapter - machining Tp6070444
Nosi¢ rozvadécich kol ¢.4-5 Tp6069850 Nosi¢ rozvadécich kol ¢.4+5 opracovani 4167
Celkova hmotnost 4203 kg Tp6069029 Spodek/lower 8x M36-57 2101
4x M24-39
Diaphragm wheel carrier No.4-5 Tp6069850 Diaphragm wheel carrier machining Svrsek/upper 8x M36-57 2065
Total weight 4203 kg Tp6069029 4x M24-39
Nosic¢ rozvadécich kol ¢.6-7 Tp6069558 Nosi¢ rozvadécich kol €.6+7 opracovani 4167
Celkova hmotnost 4216 kg Tp6069424 Spodek/lower 6x M36-57 2114
4x M24-39
Diaphragm wheel carrier No.6-7 Tp6069558 Diaphragm wheel carrier machining Svrsek/upper 6x M36-57 2067
Total weight 4216 kg Tp6069424 4x M24-39
Nosic¢ rozvadécich kol ¢.8-9 Tp6070234 Nosi¢ rozvadécich kol €.8+9 opracovani 5628
Celkova hmotnost 5669 kg Tp6069510 Spodek/lower 8x M42-66 2840
4x M30-49
Diaphragm wheel carrier No.8-9 Tp6070234 Diaphragm wheel carrier machining Svrsek/upper 8x M42-66 2789
Total weight 5669 kg Tp6069510 4x M30-49
Ucpavka predni sestaveni Tp6071375 Téleso ucpavkové opracovani - predni 669
Celkova hmotnost 760 kg Tp6070242 Spodek/lower 4x M20-33 336
2x M16-29
IP front gland - assembly Tp6071375 Gland housing machining Svréek/upper 4x M20-33 334
Total weight 760 kg Tp6070242 2X M16-29
Ucpavka vnitfni sestaveni Tp6071249 Téleso ucpavkové opracovani - vnitfni 344
Celkova hmotnost 393 kg Tp6069376 Spodek/lower 2x M16-28 175
4x M12-20
IP inner gland - assembly Tp6071249 Gland housing - machining 4x M10-18
Total weight 393 kg Tp6069376 Svrsek/upper 2x M16-28 169
4x M12-20
4x M10-18
Ucpavka zadni sestaveni Tp6070462 Téleso ucpavkové opracovani - zadni 772
Celkova hmotnost 1110 kg Tp6069156 Spodek/lower 2x M20-33 389
4x M18-22
IP rear gland - assembly Tp6070462 Gland housing machining 5x M16-29
|Total weight 1110 kg Tp6069156 Svrsek/upper 2x M20-33 383
4x M18-22
5x M16-29
LozZisko radialni D400-220 Tp6070270 Tfmen Tp6069849 2x M16-29 210
|Celkové hmotnost 694 kg Yoke Tp6069849
Kruh nosny Tp6069898 4x M16-29 195
Journal bearing D400-220 Tp6070270 Bearing ring Tp6069898
|Tota| weight 694 kg Panev loZiskova Tp6069942 Spodek/lower 2x M12-22 118
Bearing shell Tp6069942 4x M10-19
Svrsek/upper 2x M12-22 143
4x M10-19
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The list of the slinging equipment for components of LP turbine turbine part / Seznam

zavésnych prvkid na komponentech NT dilu turbiny

BANDEL 210 MW - NT
ZAP401300

Seznam poctu a rozméra otvorl pro zavésné prvky

Document number: S12003-YK09-05MAA-747002

Sestava Assembly |Podsestava Sub{ Specifikace Cislo Hloubka zavitu |Hmotnos
assembly Specification Number Thread - depth | t Weight
kg
Téleso NT sestaveni Tp6072400 Téleso NT predni opracovani Tp6068684 53 916
Celkova hmotnost 138669 kg LP casing-machining front Tp6068684 Spodek/lower 8x KR70 37 131
Svrsek/upper 4x cep KR70 16 786
LP casing-assembly Tp6072400 4x KR40
Total weight 138669 kg 2x KR38
2x KR30
Téleso NT stfedni opracovani Tp6068613 25790
LP casing-machining middle Tp6068613 Spodek/lower 4x éep KR219 12 495
8x M42x3-53
Svrsek/upper 4x cep KR219 13 295
4x KR55
8x M42x3-53
Teéleso NT zadni opracovani Tp6070185 54 411
LP casing-machining rear Tp6070185 Spodek/lower 8x KR70 37 681
Svrek/upper 4x éep KR70 16729
4x KR40
2x KR38
2x KR30
Viko predni Tp6071564 4x M20-33 349
Cover - front Tp6071564
Viko zadni Tp6071356 4x M20-33 690
Cover - rear Tp6071356
Viko zadni (pod natadedlo) 4x M20-33 798
Cover - rear
Deflektor sestaveni N-Tp6069380 zavésné prvky dle dodavatele deflektoru 2082
Deflector - assembly
Ucpavka NT sestaveni Tp6068517 464
LP gland assembly Téleso | Tp6068500 179
Casing | Tp6068500 Spodek/lower 2x M10-19 93
Svrek/upper 3x M10-19 86
Téleso Il Tp6068521 124
Casing Il Tp6068521 Spodek/lower 2x M10-19 65
Svrsek/upper 3x M10-19 59
Téleso Il Tp6068478 124
Casing Ill Tp6068478 Spodek/lower 2x M10-19 65
Svrsek/upper 3x M10-19 o9
Lozisko ST radialni D400 Tp6070270 694
Journal bearing Tp6070270 Tfmen Tp6069849 2x M16-29 210
Yoke Tp6069849
Kruh nosny Tp6069898 4x M16-29 195
Bearing ring Tp6069898
Panev loziskova Tp6069942 Spodek/lower 4x M10-19 118
Bearing shell Tp6069942 4x M12-22
Svrsek/upper 4x M10-19 143
4x M12-22
Lozisko NT radialni D430 Tp6071933 793
Journal bearing Tp6071933 Trmen 430 Tp6018187 2x M20-33 281
Yoke Tp6018187
Kruh nosny 430 Tp163767 2x M10-19 196
Bearing ring Tp163767 2x M16-29
Panev loziskova D430-330 Tp6052296 Spodek/lower 2x M16-29 147
Bearing shell Tp6052296 2x M16-29
Svrsek/upper 2x M16-29 164
2x M16-29
2x M16-29
Lozisko NT radialni D450 Tp6069752 1047
Journal bearing Tp6069752 Tfmen 450 Tp6075930 2x M16-29 328
Yoke Tp6075930
Kruh nosny 450 Tp6075943 4x M16-29 318
Bearing ring Tp6075943
Panev loziskova Tp6068859 Spodek/lower 8x M16-29 177
Bearing shell Tp6068859 Svrsek/upper 8x M16-29 196
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The scheme of the hanged parts & rotors / Schéma zavéseni téles a rotort

Bandel NT
Bandel LP
1:20 Tab. 1 - Udaje na sitku
Indication on [abel

Hmotnost / Weight :

Misto Vyrazit
Rotor: Place ud
31250kg Vyr. Cislo stroje ILP-
Stojan / Transport stand :  Produclion niuer of aching NI/ LP=4747
6550kg Rok vyroby 2013
Obal ochranny / Protective cover : ; Year of production '
2200kg ' Tech. kontrola Razitko TK
Zavésné zafizeni s lany / Suspension facilities with ropes : Jepaction Stamp TK
1357kg {“05“051 (kg) 40000kg

oading capacity
T Hmotnost bez lan (k

:|1rg%t7nlggst celkem / Total weight : Ve vt s (kg) 1194kg

Délka trubky (mm

Lenght of e y (mm) 6720mm

Nosnost / Loading capacity :
40000kg

o
>
o
©
u
1 ,Ir = -
0
2 Stitek upravit dle trubky
c __Label prepared acc. topipe __/
E
o
2
o 7N P
{8)- A19)
\18/ B /v»/

Lano 40
Rope
y |
Obsiti lana kizi Tp7591-N /| \ I "\ Obsii lana kizi Tp7592-N
Rope - leather jacketed /o U ' U % Rope - leather jacketed
! | U \
| \ \
$e i ge
- | |
a3 \ FH
8z 2127 ! 8
[ L, 4400 J
‘ LozZiskova 5030mm
Bearing distance
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Obsiti lana kGzi Tp7582-N

Rope - leather jacketed i

Bandel VT rotor

Bandel HP rotor
1:20

Hmotnost / Weight :

Rotor s nastavkem / Rotor with adapter :
7697kg

Stojan / Transport stand :

Okg

Obal ochranny / Protective cover :

Ok

Zavésné zarizeni s lany / Suspension facilities with ropes :
634kg

Hmotnost celkem / Total weight :
8331kg

Nosnost / Loading capacity :
7697kg

o~

= Lano 26
©

N Rope

u

2200

Lano 22 J
Rope

T._
\

=
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Stitek upravit dle trubky
Label prepared acc. to pipe /i

1592

/

Osa loZiska
Axis of bearing

3580

\ Misto pro znacky

Place for marks

max. 455

| Obsiti lana kiizi Tp7583-N
| Rope - leather jacketed

g
&
2
8
5
2
<

=

LozZiskova vzdalenost  4385mm

_Osa loziska

Bearing distance
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Permissible ways of turning with the turbine parts /Povolené zpusoby otaceni téles
parni urbiny:
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Oblast pro umisténi
zavésnych prvku / o >
Area for placing v m %
hanging elements 1 N % ..m
>
fv Polohy: délici rovinou dolii; nahoru. oY
Otaceni se provadi i s namontovanym .
spodkem vnitfniho télesa a dyzovymi nastavci. T
Manipulace pomoci otoénych zavésnych bodu. 1 w
Q >
Positions: parting plane down; up. i °
Rotation is carried out with assembly bottom of inner a e
casing and with nozzle adapter. <
Manipulation by means of rotary hanging elements.
Moznosti umisténi zavésnych prvki /
Possibilities for placing hanging elements
Moznosti umisténi zavésnych prvka /
Possibilities for placing hanging elements
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2.6 Specification of connection points / Specifikace pfripojovacich mist

All pipelines are indentified with KKS
codes. The connection points (casing’s necks of
the steam turbine) are marked in drawings as the
connecting  places  no. K01 K14
(HP casing), K1 — K16 (IP casing), K1 az K14
(LP casing).

Connection places are marked on this drawings:

Tp6070372 (HP casing)
Tp6072207 (IP casing)
Tp6072400 (LP outer casing)

Veskeré potrubni trasy jsou oznaceny
KKS koédy. Pripojovaci mista (hrdla téles parni
turbiny) jsou na  vykresech  oznacena
pfipojovacimi misty €. K01 az K14 (VT téleso),
K1 az K16 (ST téleso), K1 az K14 (NT téleso).
Pfipojovaci mista jsou vyznaCena na téchto
vykresech:

Tp6070372 (VT téleso)
Tp6072207 (ST téleso)
Tp6072400 (NT vnéjsi téleso)

HP casing - VT téleso

A-A

15116/ 13) (15-(16) (14) (26 (15)-(16) (14

47, 48

171116

1918

P1 B

P1

=
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Type of | Connection dimension / Pripojovaci rozmér
Connection points joint/ DN Dxt Material Drawing /
I PFipojovaci misto KiSiceds Typ Vykres dilu
spoje
Ko1 POLBCTOBROTO | Flande 1 509 508x14 | 1.5415+QT
firuba
K02 50LBC10 BR020 Flange/ 500 508x14 15415 +QT
Pfiruba
K03 50LBQ70 BR010 Flange/ 150 159x6.3 1.7335+NT
Pfiruba
Ko4 SOMAW1T0BRO10 | Flange /| 450 | 51945818 | 1.5415+N
Pfiruba
KOS SOMAW1T1BRO10 | Flange /| 450 | 51945818 | 1.5415+N
Pfiruba
K06 50MAW51 BR010 Flange/ 125 141,3x6,55 1 5415+N
Pfiruba -
Ko7 SOMAWSOBROTO | lange /| 425 | 114.3x6,02 | 1.5415+N 3
\l
K08 50MAM11 BR0O10 Fl:va’nge/ 50 88,0x5,49 15415 +QT S
Pfiruba N
K09 50MAM10 BR010 Flange/ 50 73x5.16 15415 +QT
Pfiruba
K10 50MAA01 BR250 FI?’nge/ o5 33,4x3,38 1 5415+N
Pfiruba
K11 50MAA01 BR260 FI?’nge/ o5 33,4x3,38 1 5415+N
Pfiruba
K12 50MAA01 BR040 Flange/ 65 73x7.01 1.7380+NT
PFiruba
K13 50MAA01 BR050 Flange/ 65 73x7.01 1.7380+NT
PFiruba
K14 50MAA01 BR240 Flange/ o5 33,4x4.55 15415
PFiruba

IP_casing - ST téleso

K16/ (K15

51) K11

K08

K09

52)-(53)-{71-72, K07

27) (2325126

K10
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Type of | Connection dimension / Pripojovaci rozmér
Connection points joint/ DN Dxt Material Drawing /
I PFipojovaci misto KiSiceds Typ Vykres dilu
spoje
K01 50LBS30 BR0O10 Flange/ 450 406,4x10 15415 +QT
Pfiruba
K02 50LBS20 BR0O10 FI?’nge/ 450 630x7 15415 +QT
Pfiruba
K03 50LBS20 BR0O10 Flzva'nge/ 450 630x7 15415 +QT
Pfiruba
Ko4 S50LBS40BRO10 | Flange/ | 45, 3239x8.8 | 1.7335+NT
Pfiruba
K05 50LBQ50 BR0O10 Flange/ 200 273x14.2 1.7335+NT
Pfiruba
K06 50MAM12 BR010 Flange/ 80 88.9x5,49 1.7335+NT
Pfiruba
Ko7 POMAWT2BRO30 | lande /| 450 | 168,3x7,11 | 1.7335+NT
_|
K08 SOMAW12BRO20 | Flange /| 444 114.3x6,02 |  1.0425+N 3
Pfiruba 3
K09 50MAW52 BR010 Flange/ 65 73x5.16 ASTM A105 N
Pfiruba 3
K10 50MAM12 BR020 Flange/ 65 88.9x5,49 ASTM A105
Pfiruba
K11 50MABO01 BR210 Flange/ o5 33,4x3,38 15415 +N
Pfiruba
K12 50MAB01BR220 Flange/ o5 33.4x3,38 15415 +N
Pfiruba
K13 50MAB01BR230 FI?’nge/ o5 33,4x3,38 15415 +N
Pfiruba
K14 50MAB01BR240 Flange/ o5 33,4x3,38 15415 +N
Pfiruba
K15 50MACO01 BR701 Flange/ 1500 1.0553+N
Pfiruba
K16 50MACO01 BR702 Flange/ 1500 1.0553+N
Pfiruba
S
. & &
" _{I a
el
Sl
o1
09
by Sl 2 STl
®| @ ,
i ”
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M L] ] il
IR 9@ g, M I | IR
020 D16 . D21
Connect. points Type of Connection dimension / Pfipojovaci Drawina /
| Pripojovaci KKS code joint / Typ rozmeér V’kreg
misto spoje DN (PN) Dxt Material y
K1 50MAM13BRO10 | Flange/ 100 114.3x6,02 | 1.0425+N
Priruba
K2 50MAW13BRO30 | lange/ 100 114,3x6,02 | 1.0038+N
Priruba
K3 50MAM13BRO20 | Flange/ 100 114,3x6,02 | 1.0425+N
Priruba
K4 50MAW13BRO40 | lange/ 100 114,3x6,02 | 1.0038+N
Priruba
K5 50MAV53BRO10 | lange/ 200 219.1x8.18 | 1.0425+N
Priruba
K6 50MAV43BRO10 | lange/ 80 88.9x5.49 | 1.0425+N
Priruba -
Flange / jel
K7 sange. 71x260 2
Flange / N
K8 50MAV54BR010 Sange. 200 273x9.27 | 1.0425+N 5
K9 50MAV44BRO10 | Flange/ 100 114.3x6.02 | 1.0425+N
PFiruba
Flange /
K10 ange 71x260 120211
Flange /
K11 50MACO1 ange 1000x800 | 1.0553+N
K12 Flange / 27507000 | 1.0038+N
Priruba
K13 Flange / 27507000 | 1.0038+N
Priruba
Flange /
K14 50MACO1BR210 | 2n9e @40,5 1.0553+N
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Connection places on the turbine accessories / Pripojovaci mista na prislusenstvi turbiny

Bearing stands / Loziskové stojany

N

Front HP bearing stand/ Rear IP bearing stand/
Predni VT lozZiskovy stojan Zadni ST loZiskovy stojan
Connection Type of Connection dimension / Pfipojovaci rozmér
points / joint/ DN Dxt Material Drawing /
Pfipojovaci L Gl Typ Vykres dilu
misto spoje
Front bearing stand of HP casing / Pfedni loZiskovy stojan VT télesa
50MAV11 BRO10 | —1ange/ 250 273.0x9.27 |  1.0425+N
Priruba -
50MAV10 BRO10 ':ngrr‘gsa/ 350 3238x9.52 | 1.0425+N S
\‘
50MAV51 BRO10 | ange/ 150 88.9x5.49 |  1.0425+N 2
Priruba 8
50MAV41 BRO10 | ange/ 50 48.3x3.68 | 1.0425+N
Priruba
Rear bearing stand of HP casing / Zadni loZiskovy stojan VT télesa
50MAV52 BRO10 E;?Sga/ 200 219.1x8.18 |  1.0038+N
— Flange / Tp6072597
50MAV42 BR0O10 o 9 100 114.3x6.02 1.0038+N
Pfiruba
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Body with HP Stop & Control Valves of turbine / Téleso s ST RZR ventily turbiny

(vsT1-04)~

\/VST1 -02>\
N \

>l
7

s | 50MAB20AA010.

-

N\
.

NN\ ——
. {vsT2:03)

Last Revision:

{vsT1-01)” {vsT1-05) (vsT2.04) {vsT205)
O \H/\/VSTz-m)
(a)
Type of | Connection dimension / Pfripojovaci rozmér
Connection points joint/ DN Dxt Material (EN Drawing /
| Pfipojovaci misto A el Typ (EN) Vykres dilu
spoje
Valves no.1/ Ventil ¢. 1
VST1-01 50LBB51 BR010 Vé\e/lsr/ 550 558,8x20,5 1.7383+NT
VST1-02 50MAB11 BR010 Vé\e/l:r/ 600 610x22,2 1.7383+NT _8'
(o]
VST1-03 50MAB30 BR010 Vé\e/lsr/ 100 114,3x6,02 1.7383+NT 5
(o]
VST1-04 50LBC35 BR010 Vé\e):r/ 40 48.3x3.68 1.7383+NT 8
VST1-05 50MAB10BR210 | ‘eot! 25 334x3,38 | 1.7383+NT
Valves no.2 / Ventil ¢. 2
VST2-01 50LBB52BRO10 | ‘eon! 550 | 558,8x20,5 | 1.7383+NT
VST2.02 | 50MAB21BRO10 | e | 600 610x22,2 | 1.7383+NT S
(@]
VST2-03 50MAB30 BRO20 | ‘eon! 100 | 114,3x6,02 | 1.7383+NT S
o)
VST2-04 50LBC35 BR020 Vé\e/fr/ 40 48.3x3.68 1.7383+NT 83)
VST2-05 50MAB10 BR210 V;?/ladr/ 25 33,4x3,38 1.7383+NT
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Body with HP Stop & Control Valves of turbine / Téleso s VT RZR ventily turbiny

50MAAT1AA010

(vunts & Tvatve N0 1)
SOMAA13AAD10
verth ¢ Svaive No.3)

SOMAA12AA010
verts & 2hvave No 2)

c7

SOMAA11AA901

50MAA20AA110

(WT1-04 )
50MAA20AA901

50MAA10AA901

(WT1-03 )

50MAA10AA110 |

c i int Type of Connection dimension / Pripojovaci D ina /
I Pripojovaci misto | KKScode | joint/Typ LG Vykres dilu
spoje DN | Dxt | Material (EN)
Valve / Ventil
VVT1-01 50MAA01 BR210 ':F!;?St?a/ 25 334x4,55 | 1.7383+NT | 1PB073670
VVT1-02 50MAAQ1 BR220 | lange/ 25 334x4,55 | 1.7383+NT 3
Priruba »
Flange / 3
VVT1-03 50MAA35 BR010 o 60 73x7,01 1.4903+NT J
PFiruba ©
Flange / o
VVT1-04 50MAA35 BR020 o 60 73x7,01 1.4903+NT |
Priruba ~
Flange / N
VVT1-05 50MAA01 BR030 o 80 88,9x7,62 1.4903+NT H
Priruba o
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2.7 Specification of required conditions for assembly / Specifikace

podminek pro montaz

The following conditions must be ensured

Nasleduijici podminky musi byt vzdy zajiStény

always before the assembly beginning:

= The machine hall has to be weather-tight
before the beginning of assembly

pred zahajenim montaze:

» Pfed zahajenim montaze musi byt strojovna
chranéna proti povétrnostnim vlivim

The minimum ambient temperature

Type of assembly activity/ for assembly/

Druh montazni ¢innosti Pozadovana min. teplota okoli pri
montazi

Installation of TG foundation elements/ +5°C

Instalace zakladnich prvkid TG

Any work with necessity to measure with accuracy < 0,1 mm/ +10°C stabile temperature without

Veskera prace, kde je nutno méfit s presnosti < 0,17 mm air flow
Stabilni  teplota bez  proudéni
vzduchu

Grouting/ Zalivka +8°C

Welding of usual materials (carbon steel) without necessity to pre- | +5°C

heat (see details in Q12803, chapter 20.3, 20.4.)

Svarovani bézZnych materiali (uhlikova ocel) bez nutnosti

predehfivani (viz podrobnosti v Q12803, ¢lanek 20.3, 20.4.)

I&C cable’s assembly/ MontaZz kabeléze SKR +10°C

Pressure & hydrostatic tests with water/ +5°C

Vodni tlakové a hydrostatické zkousky

= The concrete foundation has to be completed | = Betonovy zaklad je  dokoncen, ma

and ready for the turbine anchor parts
installation, it is fully loadable, sheathing is
removed, site is free and cleaned from dust

= Nearby turbine there has to be available the
independent altimeter reference points out of
concrete foundation which will be used for the
leveling of foundation elements

= After the installation of leveling pegs into the
upper and lower concrete foundation slab,
carry out the optic leveling measurement of
the un-loaded foundation — apply the method
of “Very precise leveling”. The position of the
leveling pegs in the concrete foundation slab
has to be always written as comparison with
the position of altimeter reference point in
machine hall which is attached independently
next to the concrete foundation stool.

= Position of the leveling pegs in the concrete

foundation slab is determined in
documentation of the foundation stool.
= The protocol about  the “Geodetic

measurement of TG foundation stool” has to

Date: 12.11.2013
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pozadovanou nosnost a je pfipraven na
montaz zakladovych dilt, Salovani je
odstranéno, montazni plocha je uvolnéna a
zbavena prachu

= V okoli turbiny musi byt k dispozici nivelaéni
body vné betonového zakladu, které budou
pouzity pro vyrovnani zakladovych dilt

* Po instalaci nivelanich ¢epl do horni a
spodni betonové zakladové desky provedte
nivelatni  méfeni nezatizeného zakladu
metodou “Velmi pfesné nivelace”. Poloha
nivelaénich bodd na zakladovych deskach
musi byt uvedena vzdy jako porovnani s
polohou pevného bodu strojovny upevnéného
nezavisle vné betonové zakladové stolice.

= Rozmisténi nivelaénich ¢epl na betonové
zakladové desce je urCeno v dokumentaci
zakladové stolice.

= Protokol o ,Geodetickém zaméfeni tvaru
zakladové stolice” musi byt k dispozici. P¥Fi
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be available. During this measurement the
spring supports under the top foundation slab
have to remain arrested (if exist).

The steel structures and platforms are ready
for assembly of piping and the equipment of
machine hall.

The site is equipped for the safe work (stairs
with handrails, protective handrails around the
dangerous areas as for example the assembly
openings, edges of foundation slab or floor,
covering of the empty floor-holes and
assembly openings by the temporary walking
floor, material means of fire protection, first aid
service)

The transporting road is ready for using

The other civil work has to be sufficiently
completed (the roof and the walls are
completed or ready for moving of TG
components through, the main entrance of
machine hall is ready for transport of all
components under crane or under manouvre
equipment, the crane in machine hall is in
operation, the workplace is protected against
the dust penetration and against the solar ray,
the stores are ready)

The working conditions are ready: air-
conditioned offices, cloak-rooms and lavatory,
canteen, power supplies of energy for
assembly.

The readiness of the assembly tools and
appliances, special tools, measure instruments
and the consuming material was checked
(assembly firm is obliged to submit the
equipment to DSPW supervisor for checking
before the beginning of assembly work).

All measuring instruments at the moment of
checking and using have to be provided by the
vignette of calibration not older then: 6 months
(the checking pressure gauges), 12 months
(micrometers, digital measure instruments,
and optic and laser instruments), 24 months
(the other measure instruments as the vernier
calipers, levels, roll-up 2 meters gauge etc).
When the pressure gauges are used as
measuring instruments they have to have the
working range bigger then 1,5 multiple of the
measured value and less then 4 multiple of
measured value and have to be placed at the
highest place of the measured system.

All electrical appliances which are used for the
work on the assembly workplace have to be
provided by the label and by certification of
revision in accordance with the local standard

Date: 12.11.2013
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tomto meéfeni zlstavaji pruzinové podpéry
horni zakladové desky zaaretované (existuji-
li).

Ocelové konstrukce a ploSiny jsou pfipraveny
pro montaz potrubi a zafizeni strojovny.

Pracovisté je vybaveno pro bezpeénou praci
(schodisté se zabradlim, ochranné zabradli
okolo nebezpeénych mist jako jsou napf.
montazni otvory, okraje zakladové desky nebo
podlazi, zakryti prazdnych prostupl podlazim
a montaznich dér provizorni pochozi
podlahou, vécnymi  prostfedky  pozarni
ochrany, prvni pomoc)

Transportni cesta je pfipravena k pouziti
Ostatni stavebni prace musi byt pfiméfené
dokonceny (stfecha a stény jsou dokonceny
nebo pfipraveny pro zavezeni ¢asti TG skrz,
hlavni vjezd strojovny je pfipraven pro
zavezeni vSech dili pod jefab nebo pod
manévrovaci zafizeni, jefab strojovny je v
provozu, pracovisté je zabezpeCeno proti
vniku prachu a pfed slune¢nimi paprsky,
sklady jsou pfipraveny)

Pracovni podminky jsou zajistény: kancelare s
klimatizaci, Satny a toalety s umyvarnou,
kantyna, zdroje energie pro montaz.

Probéhla kontrola pfipravenosti montazniho
nafadi a mechanismi, specielniho naradi,
méfidel a spotifebniho materialu (montazni
firma je povinna predlozit vybaveni ke kontrole
Séfmontérovi DSPW pied zahajenim montazni
prace).

Veskera méfidla pfi kontrole a pfi pouZiti musi
byt opatfena znamkou a osvédéenim o
kalibraci ne star$i nez: 6 mésict (kontrolni
manometry), 12 mésict (mikrometry, digitalni
méfFici pfistroje, optické a laserové pfistroje),
24 meésich (ostatni méfidla jako posuvna
méfitka, vodovahy, svinovaci metry atd.).
Pokud jsou pouzivany jako méfici pfFistroj
tlakoméry, musi mit rozsah vétsi nez 1,5
nasobek a mensi nez 4 nasobek méfené
hodnoty a musi byt umistény v nejvysSSim
misté méfeného systému

Veskeré elektrické strojky pouzivané na
montaznim pracovisti musi byt opatfeny
znamkou a osvéd€enim o revizi v souladu
s normou platnou v misté montaze (pro prace
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(for works in CZ there is valid standard
CSN331600 - Electrotechnical and
engineering regulations. Inspection and testing
of electrical installations). For usual work on
turbine the revision must not be older then 6
months.

The following activities perform as the

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

vCR plati  norma  CSN331600 -
Elektrotechnické predpisy. Revize elektrickych
zafizeni.). Pro obvyklé c&innosti na turbiné
nesmi byt revize starSi nez 6 mésicu.

Nasledujici €innosti proved'te jako pripravu

assembly preparation:

Preparation of lifting beams for handling,
preparing of assembly tools and consuming
assembly material (preservation washing,
check of mobility, setting of position of
suspensions etc.)

Preparation of the concrete foundation for the
assembly (marking of all axes, cleaning of
surface)

Preparation of the main parts which are
required for handling (taking over for
assembly, un-wrapping, checking of the centre
of gravity and slinging points according to the
assembly documentation, suspensions
elements installation as pins, yokes etc)
Checking of the documentation of welders and
operators of special assembly appliances

(crane, manoeuvre equipment, screw
tightening machines, annealing accessories
etc).

Work test of welders will be done and
evoluated before delegation of welder to the
work (testing welds according to welder’s
certificate) — see Q 12803, art. 7.9 - 7.14.)
Checking of the DSPW turbine parts readiness
for transport into the assembly zone, check the
correct type of material etc

Date: 12.11.2013
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montaze:

Pfiprava zvedacich traverz pro manipulaci,
pfiprava montazniho nafadi a spotfebniho
materialu pro montaz (myti konzervace,
kontrola pohyblivosti, nastaveni polohy zavésu
atd.)

Pfiprava betonového zakladu pro montaz
(vyznaceni veskerych os, ¢isténi povrchu)

Pfiprava hlavnich dilG pozadovanych pro
manipulaci (pfejimka pro montaz, vybaleni,
kontrola tézist€ a zavésnych bodua dle
dokumentace, instalace zavésnych prvku jako
Cepl, tfrmend apod.).

Kontrola dokumentace svare¢l a operator(
specielnich  montaznich  zafizeni (jefab,
manévrovaci souprava, utahovaci zafizeni,
zihaci zafizeni, atd.).

Pracovni zkouska svare¢l bude provedena a
vyhodnocena pfed nasazenim svafeCe na
praci (zkuSebni svary dle kvalifikace svafece)
—viz Q 12803, ¢1.7.9-7.14.)

Kontrola pfipravenosti dili parni turbiny pro
pfepravu do montazni zény, Kkontrola
spravného druhu materialu, atd.
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Typovy

/

Steam Turbine

aze parni turbiny

2.8 Standard assembly schedule for
harmonogram mont

STANDARD ASSEMBLY SCHEDULE for SKODA STEAM TURBINE ASSEMBLY
THREE-CASING CONDENSING STEAM TURBINE DELIVERED in OPENED FORM (AS PARTS)

CODE

DESCRIPTION

_ DURATION

I I 2 I I I 5

-1
3214

1 3 4
1 T213JaJs5fe67]sfoof1n]12]13]1aJ15]16[17[18[19]20]21

20

21

22

23

24

25

26

27

TM-10

Tia-10

T/D-10

T/Q-20 T/M-20

T/D-20

T/D-30

T/Q-30 T/M-30

TiQ-35 T/M-35

T/Q-40 T/M-40

T/Q-50 T/M-50

T/Q-60 T/M-60

TQ-70 TM-70

Beginning of Turbine assembly
Site and equipment preparation
The is ready for

Concrete base + foundation elem_preparation (measur._+draw+conservat)
Delivery of the foundation & anchor parts of Turbine are available on site
Foundation elements installation (plates and wedges) and levelling
Foundation elements are ready for the stator parts assembly

RECOMMENDED TIME FOR TURBINE ASSEMBLY INCLUDING
TURBINE VALVES AND PIPING ON TURBINE

Pedestals, bearing stands and bottom parts of the turbine casings on site

Assembly of the pedestals and bearing stands, lay-down and assembly of the bottom
parts of turbine casings

The other parts of the turbine are available on site

Beanngs assembly, beanng stands altitude setting (the rotor's cetenary), turbine
positioning in axial direction

Turbine casings are set on rough position, ready for the exhaust and cold reheat
steam piping fit and the condenser neck's fit

Assembly and positioning of the turbine internals by dummy shaft, closing of the turbine
casings with of in closed form)

Pre-assembly of the cross over steam piping among turbine valves bodies and turbine
casings without connecting to turbine. In parallel time: LP casing opening, LP centricity
corrections. IP casing opening.

HP Stop & Control valves and LP Stop & Interceptor valves are set on position.
ready for inlet steam piping connection

HP casing opening,centricity corrections finishing,intemals removing and cleaning of the
stem flow path,ass. of the parts incl. sealing elements, putting the rotors in, record of
clearences in st flow path before turbine closing.

Turbine casings closing, preparatin for piping, sensors and condenser connection
Preparation for reaming of holes in coupling hubs

Turbine ready for: connection of the rest piping, connection with condenser,
connection and testing of the sensors, Reaming of holes in coupling hubs,
insulation assembly

Execution of the reaming in coupling hubs, the rotors for P

for grouting

Turbine is ready for the embedding into grout

Turbine grouting

Connection of the rotors hubs. Preparation for oil system flushing
Turbine is ready for the oil system flushing

Execution of the oil system flushing (last phase)

ly the op

Generator is ready for mechanical run & putting into operation

Py 1) Number of days in column "Duration” = working days, days

COMMENTS

marked as "cd” are callendar days.

2) Estimated is normal working time: 5 working days/week,
1shift'working day, 8 hours/shift

3) Extra working time: 2 shifts for piping assembly acc. to ID 11,

'Y welding and heat treatment ID 11 nonstop, grouting and oil

flushing nonstop.

4) Milestones " code: T/M = turbine mounting, T/Q = quality,
T/D = delivery

!

Schedule no.: Va 022/02-2006

WORKED OUT BY: P.VANIS  31.32006
THE LAST REVISION 16.10 2007

Prepared: O.Baroch
Approved: P.LeSeticky
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2.9 Standard manpower and services specification for assembly and
start up / Typova specifikace nasazeni profesi a sluzeb pro montaz a

uvedeni do provozu

Deploying of manpower and services will
be processed by assembly firm with accordance
of erection & commissioning time schedule for
Bandel - India 210 MW.

Manpower specified below are necessary
for the execution of complete assembly of
thesteam turbine. Assembly work on the turbine
accessories is not included in this specification
(lub & jack oil system, HP hydraulic control
system, condensing & regeneration plant,
Turbine control & monitoring & protection system,
steam & water piping). Some works which are
related to the turbine assembly are not included
in this manual (i.e. civil work and grouting,
deployment of cranes and special maneuver
equipments, coupling of turbine and generator
rotors, welding of condenser to the turbine etc.).

Amount of staff are not specified because
it depends on the time-schedule of assembly
works (available time, shifts” no), staff skills and
experiences and on scope of works provided by
the firm on turbine.

Deploying of manpower & services in time
is specified in document ,Initial specification for
TG SKODA installation“S12003-YK09-05MAA-
747000 — the changes have not arised yet.

Date: 12.11.2013
Last Revision:

Page 73 /278

Nasazeni jednotlivych profesi a sluzeb v
Case zpracuje firma provadéjici montaz dle
hlavniho harmonogramu projektu Bandel — Indie
210 MW.

Nize uvedené profese jsou nezbytné
k provedeni Uplné montaze Parni Turbiny. Prace
na prisluSenstvi turbiny neni zahrnuta do této
specifikace (ij. systém mazaciho & zvedaciho
oleje, VT hydraulicka regulace, kondenzace &
regenerace, Fidici & monitorovaci systém a
ochrany turbiny, potrubi para & voda). Nékteré
prace souvisejici s montazi turbiny nejsou
zahrnuty v tomto manualu (ij. stavebni prace a
zalivky, nasazeni jefabu a  specielnich
manévrovacich mechanismd, sespojkovani
turbiny s generatorem, pfivafeni kondenzatoru
apod.).

Pocty pracovnikll jednotlivych profesi
nejsou uvedeny, nebot tyto zavisi na konkrétnim
harmonogramu praci (€as k dispozici pro montaz,
poCet smeén), schopnostech a zkuSenostech
nasazenych pracovniki a na rozsahu praci
zajistovanych konkrétni firmou na turbiné.

Nasazeni profesi a sluzeb v Case je
uvedeno v dokumentu ,Uvodni specifikace pro
instalaci TG SKODA“ S12003-YK09-05MAA-
747000 - zmény zatim nenastaly.

Prepared: O.Baroch
Approved: P.LeSeticky
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GROUP / SKUPINA KIND of PROFESSION / DRUH PROFESE
SKODA Site-Management Site manager — DSPW representative at site
Vedeni montaze (DSPW) Stavbyvedouci — zastupce DSPW na stavenisti
Deputy for Quality Assurance — documentation of acceptances and
inspections

Zastupce pro jakost — dokumentace pfejimek a kontrol

SKODA Advisory service for | Specialist for Turbine Assembly

Assembly Specialista pro montaz turbiny
Poradenska sluzba DSPW pro | Specialist for the steam part of control system — turbine valves
montaz Specialista pro parni ¢ast regulace — ventily turbiny

QA inspector — setting the clearances in turbine steam flow path
Technik jakosti — nastaveni vili v parni prato¢né éasti

SKODA Advisory service for o . o
C T Commissioning engineer for turbine island
ommissioning Najizd&c¢ turbinového ostrova
Poradenska sluzba DSPW pro a

uvadeni do provozu Testing engineer for turbine & accessories

Zkusebni technik turbiny a pfisluSenstvi

Commissioning engineer of 1&C system
Zkusebni technik pro SKR

Local Assembly Company (LAC) || ¢ading technician/Manager — representative of LAC on site
Mistni montazni firma (MMF) Vedouci technik/Stavbyvedouci - predstavitel MMF na stavenisti

Technician for safety
Bezpecnostni technik

Technician for Quality assurance

Technik zajisténi jakosti

Turbine fitter

Montér turbiny

Pipe fitter

Montér potrubi

Welder and operator of machine for heat treatment (welds)
Svarec a obsluha Zihaciho zafizeni (svary)

Supervisor for welding

Pracovnik svafovaciho dozoru

Fitter for thermal insulation

Montér tepelnych izolaci

Fitter for scaffolding

LeSenar

Fitter for steel structures

Montér ocelovych konstrukci

Fitter for mechanical part of machine hall (rotary machines)
Montér pro zafizeni mechanické €asti strojovny (rotaéni stroje)
Fitter for electrical part

Montér zafizeni elektro

Fitter for measure devices and field instrumentation
Montér méficich pFistroju a polni instrumentace

Electrician for electrical part

Elektrikaf pro elektroCast

Electrician for 1&C

Elektrikar pro SKR

Crane operator

Jefabnik

Date: 12.11.2013 Page 74/ 278 Prepared: O.Baroch
Last Revision: Approved: P.LeSeticky
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2.10Equipment for assembly / Vybaveni pro montaz

The list of tools, fixtures, assembly
mechanisms, measure instruments and
consuming material written in table below serves
as the information for professional firm who
provides the turbine assembly with the
supervision or technical advisor service of DSPW
staff.

For the actual selection of this equipment
it is responsible the representatives of assembly
firm at the working place — the site manager, with
taking respect to the actual assembly conditions
and circumstances at the side.

Seznam nize uvedeného  naradi,
pfipravkd, montaznich mechanismi, méfidel a
spotfebniho materialu slouzi jako informace pro
specializovanou firmu zajiStujici montaz s
montaznim  dozorem nebo  poradenstvim
pracovnikd DSPW.

Za skute¢ny vybér tohoto vybaveni
zodpovida predstavitel montazni firmy na
pracovisti — stavbyvedouci s ohledem na aktualni
podminky a okolnosti montaze na stavenisti.

2.10.1 Special tools and fixtures for turbine assembly and putting into operation / Specialni
naradi a pripravky pro montaz turbiny a uvedeni do provozu

In the table below there is the list of
special tools and fixtures which are included in
turbine delivery; and further the tools and fixtures
which are necessary for turbine assembly but
which are not included in DSPW delivery — these
tools and fixtures have to be manufactured or
prepared or otherwise provided by assembly firm
in their scope of work.

*Data written in the column ,DELIVERED®
means:

YES = delivered by DSPW, drawing number
N/A = not applied

NO = out of SPW delivery; it will be provided

by assembly firm

V nasledujici tabulce je uveden prehled
specialniho naradi a pfipravkd dodavanych spolu
s turbinou a dale nafadi a pfipravkd, které jsou
pro montaz nezbytné, ale nejsou v dodavce
DSPW - takové pfipravky a nafadi si zhotovi
nebo jinak zajisti montazni firma v rozsahu svych
praci.

* Udaje uvedené ve sloupci ,DODAVA*
znamenaiji:

ANO = doda DSPW, Cislo vykresu

N/A = neni pouzito

NE = neni soucasti dodavky DSPW,

pripravek zajisti montazni firma

Date: 12.11.2013
Last Revision:
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Tylova 571 31600 Plzeri | Ceska Republika

Instructions for ST assembly
210 MW Bandel — India

Document number: S12003-YK09-05MAA-747002

2.10.2 Mechanisms and tools for assembly / Montazni mechanismy a naradi

The assembly tools and appliances
written below are necessary for the assembly of
steam turbine. This tools and appliances are
commercially available in the marked and the
providing of it is assumed by the assembly firm in
amount accordant with the number of deployed
mounters. The amount written in the right column
of this list is for informative only (recommended).

Nize uvedené montazni nafadi a
mechanismy jsou potfeba pro montaz parni
turbiny. Toto nafadi a mechanismy jsou bézné
dostupné na trhu a predpoklada se, ze si jej
zajisti montazni firma v mnozstvi odpovidajicimu
poctu nasazenych montéra. Mnozstvi
specifikované v pravém sloupci tohoto seznamu
je pouze orientacni (doporucené).

Nazev naradi & montazniho zarizeni
Name of tool & appliance

Mnozstvi
Amount

Montazni mechanismy (Assembly appliances)

Mechanismy pro utahovani Sroubti (Screw tightening device)

Hydraulické zafizeni pro utahovani & povolovani S$roubld kontrolovanym
momentem 500 —15 000 N. m, sada redukci pro Sestihranné matice 36 — 85 mm.
Univerzalni typ (vystup na c¢tyrhran) a typ oko s vnitfnim Sestihranem.
Doporuceny vyrobce:HYTORC

(Hydraulic accessories for the screw tightening & loosening by the controlled
torque 500 — 15 000 N.m, set of wrenches for the nut hexagonal 36 — 85 mm.
Universal type (output square) and ring type. Recommended producer: HYTORC

1 set/sada

Zarizeni pro utahovani & povolovani Sroubu indukénim ohfevem, sada induktor(
pro Srouby M100x6
Doporuceny vyrobce: EFD, RAPID TORC

A

Accessories for the screw tightening & loosening by induction heating, set of
inductors for screws from M100x6
Recommended producer: EFD, RAPID TORC

(only for
maintenance)

Sada vzduchovych razovych utahovaku vcéetné prislusenstvi (hadice, filtr,
redukéni ventil)

Maly do 250 N. m, stfedni do 800 N. m, velky do 2000 N. m.

Redukce s vystupem pro Sestihran 27 az 70 mm

(Set of air impact wrenches (screwdrivers) inc. Accessories (hoses, filter,
reduc.valve):

Small up to 250 N.m, Middle up to 800 N.m, large up to 2000 N.m.

Sockets with hexagonal output from 27 up to 70 mm)

1 set/sada
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Zavitorezy (Thread making machine)
Sada Zavitorezl pro M3 — M20 1 set/sada
Set of threading machines: M3 — M20
Vrtacky (Drilling machines)
Ruéni elektricka vrtacka pro diry @1 az 13 mm, upinani pro valcovou stopku 2 pcs/ks
Electric hand drill for hole ID @ 1mm up to 13 mm, cylinder clamping system
Ruénich elektricka vrtacka s rohovou hlavou diry @ 1 az 13 mm 1 pcs/ks
Electric hand drill with angle head for the holes ID @ 1mm up to 13 mm
Vrtacka vzduchova do 6mm, do 16mm -
Air drilling machine up to 6mm, 16mm
Vrtaci kladivo Hilti TE 10
Drilling hammer Hilti TE 10
Pfenosna vrtacka s magnetickym stojanem pro vrtani do plného materialu do & 1 pcs/ks
30 mm
Upinani pro Morse kuzel, redukce pro upinaci hlavu pro vrtaky s valcovou
stopkou
(Portable drill with magnetic stand for full hole drilling up to @11 30 mm , Morse
cone clamping systém and adapter for the cylinder clamping system)
Pfenosna sloupova vrtacka - vrtani do @1 30 mm 1 pcs/ks
(Portable column drill - drilling up to @I 30 mm)
Brusky (Grinding machines)
Elektricka ruéni bruska pfima 10 000 ot/min (pro brusna téliska a tvrdokovové 2 pcs/ks
frézy)
Electric high speed straight grinder 10.000 rpm (Die grinder)
Elektricka bruska uhlova @ 230 ---
Electric angle grinder @ 230
Elektricka bruska uhlova @ 180 2 pcs/ks
Electric angle grinder @ 180
Elektricka bruska uhlova & 115 1 pcs/ks
Electric angle grinder @ 115
Bruska Vzduchova BVP 180
Air grinding machine BVP 180
Elektricka nebo pneumaticka lesticka 1 pcs/ks
Electric or pneumatic polisher (Random orbital sander)
Stolni bruska (2 kotouce) 1 pcs/ks
Table grinding machine (double)
Rozbrusovacka pro trubky @ 150 mm 1 pcs/ks
Grind-cutting desk machine for pipes up to OD @ 150 mm
Brusna souprava HILTI pro zabruSovani betonu (bruska+vysavac) 1 pcs/ks
Grinding set HILTI for concrete
Ukosovaéky (Bevelling machines)
Sada Ukosovacek: ukosovani nozem, upnuti zevnitf trubky, vnitfni primeér trubek 1set /sad
100 az 400 mm
(Set of bevelling machines: machining by knife, clamping inside the tube, tube 1D
from 100 up to 400 mm)
Ukosovaéka: ukosovani obrazenim, tloustka sté&n trubek do 15 mm (pfevadéci 1 set/sada
potrubi, odbéry — trubky max. DN500)
(Bevelling machine: stroke machining Trumpf, tube thickness up to 15 mm
(steam piping, extraction piping — pipes max. DN500)
Naradi a mechanizmy pro zvedani (Lifting toools & apliances)

Kompletni sada hydraulickych zvedaku pro tlak pracovniho oleje 70 Mpa 1 set/sada
Hydraul.zvedak:
(rychlospojka) 4 x5 tun — nizky (vySka <35 mm, zdvih 23 mm)

4 x10 tun — nizky (vySka <50 mm, zdvih 25 mm)

4 x20 tun — nizky (vySka <50 mm, zdvih 25 mm)

4 x20 tun — vysoky (vySka <50 mm, zdvih 220 mm)

4 x50 tun — nizky (vy8ka <100 mm, zdvih 250 mm)
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Cerpadlo: 4 ks ru€nich ¢erpadel s manometrem, nadrzi na 2,5 litru
Hadice: pro tlak oleje 70 Mpa s rychlospojkami: 4 x2m, 4 x5 m
Rozvadé&c¢ (2 vystupy s uzaviracimi ventily): 4 kusy

Complete set of hydraulic lifting device for 70 MPa:
Hydraulic jacks:
(quick-connect) 4 x5 tons — low (height <35 mm, stroke 23 mm)

4 x10 tons — low (height <50 mm, stroke =5 mm)

4 x20 tons — low (height <50 mm, stroke =5 mm)

4 x20 tons — high (height <50 mm, stroke 220 mm)

4 x50 tons — low (height <100 mm, stroke =50 mm)
Hydraulic pumps:4 pcs of handy pump with pressure gauge, oil tank volume
2,5litres Hydraulic hoses:for 70 Mpa with quick-connertors: 4 x 2 m, 4 x 5 m
Distributor (2 outputs with stop valves): 4 pieces

Sada fetézovych zvedaku: 800 kg, 2000 kg, 5000 kg / 3 nebo 5 m 4 set/sada
Set of chain lifting jacks: 800 kg, 2000 kg, 5000kg /3 or 5 m
Sada lanovych zvedaki: 800kg, 1600kg, 3200 kg / 20m 2 set/sada

Set of cable lifting jacks: 800kg, 1600kg, 3200 kg / 20m

Svarecky & prislusenstvi (Welding machines & accessories)

Svarecka TIG — kompletni sada s pfislusenstvim (Kempi Master TIG 3500)
Welding machine for TIG procedure (Kempi MasterTIG 3500) — complete set

Svarecka TIG — kompletni souprava s pfislusenstvim (Kempi Master TIG 2400)
Welding machine for TIG procedure (Kempi MasterTIG 2400) — complete set

2 set/souprava

Zihaci souprava: regulace teploty dle naprogramovaného priib&hu, tisk zaznamu
prabéhu tepelnych operaci, min. 80 kW vystupni vykon, min. 6 nezavislych
ohfivacich smy¢ek, odporovy nebo indukéni ohfev
(Heat treatment machine: temperature control — acc. to programmed procedure,
printing of heat treatment record, min. 80kW output power, min. 6 independent
heating circuits, el.resistance or induction heating)

1

Kysliko-acetylenova svafovaci souprava: standardni sada, fezaci hofak,
redukéni ventil pro kyslik, redukéni ventil pro acetylen, nahradni hadice 25 metrd
vcetné pfipojek

(Oxy — acetylene welding set: standard set, cutting torch, oxygen pressure
reducing valve, acetylene pressure reducing valve, spare hoses 25 m with
connecting pieces)

1 set/souprava

Elektricka pajka 150W a 300W
Electric soldering gun 150W and 300W

1 pcsl/ks

Vysouseci pec na elektrody jednokomorova (380°C, min. 150 kg elektrod/ 6 kW,
380V, 50 Hz, jisti¢ 32 A)

Drying oven for coated electrodes one-chamber (380°C, min. 150 kg electrodes/
6 kW, 380 V, 50 Hz, circuit breaker 32 A)

1 pcs/ks

PFenosna udrzovaci pec na elektrody (min. 250°C, min. 20 kg elektrod/ 1,2 kW,
220V, 50 Hz, 8A)

Portable holding furnice for electrodes (min. 250°C, min. 20 kg elctr/ 1,2 kW, 220
V, 50 Hz, 8A)

1 pcs/ks

Osvétleni a provizorni vytapéni (Lightning and provisory heating)

Naftovy ohfiva¢ vzduchu s ventilatorem min. vykon 25 kW
Diesel heater with fan — min. output power 25 kW

according to conditions
on site / dle podminek
na site-

Zavésna lampa, kapesni lampa
Hangedable lamp, torch

according to conditions
on site / dle podminek
na site-

Opracovani povrchu dér (Hole’s remachining)

Specialni pfenosné zafizeni pro obrobeni dér (diry pro spojkové Srouby v
kotoucich spojek). Diry: vnitfni praiméry 65 mm, tloustka pfirub spojky 130/150
mm)

Special portable accessories for the hole re-machining (holes of coupling bolts in
both rotor’s hubs). Holes: ID 65 mm, hub length 130/150 mm
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Honovaci hlava Sunnen: JN-95 Junior Portable Hone (rozsah 51 az 66mm) 2 pcsl/ks
Honing head Sunnen: JN-95 Junior Portable Hone (diameter 51 up to 66 mm)
Elektricky pohon pro honovaci hlavu (Uhlova vrtatka METABO + kardanova 1 pcs/ks
spojka)
Electric drive for the honning heads

Ostatni mechanismy (The other appliances)
Elektrické ntzky 1 pcs/ks

Electric shears

Kompresor — vzduch pro montaz (0,6 Mpa, 0,5 m°® per minut)
Air compressor (0,6 Mpa, 0,5 m3 per minut)

according to
conditions on site /
dle podminek na site-

Pramyslovy vysavac 1 pcs/ks
Industry vacuum cleaner

Sada naradi pro ohybani trubek za studena pro vnéjsi pramér potrubi 10 az 100 1 pcs/ks
mm

Set of Tube bending device (cold bending) for OD 10 — 100 mm

Zatizeni pro tlakovani do 20MPa (tlakové zkou$ky olej, voda) -
Accessories for pressure testing (oil, water) up to 20MPa

Specialni ohybacka plechu (pro tepelné izolace)
Special accessories for sheet forming (thermal insulation)

Rucni elektricka michacka 1 pcs/ks
Electric handy stearing machine

Myci souprava (tlakova voda, min. 70°C, 135 bar, 3,3kW) 1 pcs/ks

Washing machine (pressure water, min. 70°C, 135 bar, 3,3kW)

PFidavny ohfivac oleje (20 az 40kW) s pfisluSenstvim pro pfipojeni do potrubi
Additional source for oil heating (20 — 40kW) with accessories for connecting to
oil piping

according to
conditions on site /
dle podminek na
stavenisti-

Véazaci prostiedky (Slinging agents)

Sada zavésnych lan s ocelovymi oky (délka oka 400mm): délka (vnitfini hrany
ok) 2m - nosnost 0,5t, 5m - 0,5t, 2m - 0,8t, 5m - 0,8t, 2m - 1,3t, 5m - 1,3t, 10m -
1,3t

Set of hanging ropes with steel eyes (lenght of eye 400mm): lenght (inner edge
of eyes) 2m — load 0,5t, 5m - 0,5t, 2m - 0,8t, 5m - 0,8t, 2m - 1,3t, 5m - 1,3t, 10m
- 1,3t

2 sets/sady

Sada lan konopnych nekone¢nych: @ 10 mm — délka smycky 1m (délka lana 2
m) - nosnost 0,12t, @ 10 mm — 5m - 0,12t, @ 15 mm — 1m - 0,3t, @ 15 mm — 3m
-0,3t, @20 mm - 2m - 0,5t, @ 20 mm — 6m - 0,5t

Set of the endless hemp (or artificial fibre) ropes: @ 10 mm — length of sling 1m
(length of rope 2 m) — load capacity 0,12t, @ 10 mm —5m - 0,12t, @ 15 mm — 1m
-0,3t, d 15 mm — 3m - 0,3t, @ 20 mm — 2m - 0,5t, @ 20 mm — 6m - 0,5t

2 sets/sady

Sada “S” hakl: @ 14 mm - 0,35t, ¥ 26 mm — 1,6t, J 32 mm — 2,5t 4 sets/sady
Set of “S” hooks: @ 14 mm — 0,35t, @ 26 mm — 1,6t, @ 32 mm — 2,5t

Sada zavésnych tfrmenl “Q “: - nosnost (0,5t, 1t, 2,5t, 6,5t, 12t) 4 sets/sady
Set of the suspension yokes “Q “: - load capacity (0,51, 1t, 2,5t, 6,5, 12t)

Vysokopevnostni tfmen nosnost 25 tun ,Q" typ HC2 & €epu 51mm 4 sets/sady
Hi-strong yoke load ,Q" type of HC2 & pin 51mm

Sada zavésnych Sroubu s okem: zavit M8 — @ oka 20 mm - nosnost 0,14t, M10 — 4 sets/sady
@25 mm - 0,23t, M12 — 30 mm - 0,34t, M16 — @35 mm - 0,7t, M24 — G0 mm —

1,8t

Set of the suspension bolts with loop: thread M8 — @ loop 20 mm - load

capacity 0,14t, M10 — @25 mm - 0,23t, M12 — @30 mm - 0,34t, M16 — @35 mm -

0,7t, M24 — @0 mm — 1,8t

Sada zavésnych matic s okem: zavit M8 — Joka 20 mm - nosnost 0,14t, M10 — 4 sets/sady

@25 mm - 0,23t, M12 — 30 mm - 0,34t, M16 — @35 mm - 0,7t, M24 — G0 mm —
1,8t

Set of the suspension nuts with loop: thread M8 — & loop 20 mm — load capacity
0,14t, M10 — @25 mm - 0,23t, M12 — @30 mm - 0,34t, M16 — &35 mm - 0,7t,
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M24 — @0 mm — 1,8t

|

Montazni naradi (Assembly tools)

Naradi pro utahovani Sroubli (Screw tightening tools)

Sada momentovych kli¢a:
-maly od 10 N. m do 250 N. m sada redukci pro Sestihran 8 az 24 mm
- velky od 60 do 500 N. m, sada redukci pro Sestihran 13 az 36 mm
- velky min. do 1500 N. m, sada vyménych hlavic pro Sestihrany do 80
mm
Set of the torque wrenches:
- small from 10 N.m up to 250 N.m, set of sockets for hexagonal 8 up to
24mm
- large from 60 — 500 Nm, set of sockets for hexagonal 13 up to 36mm
- large min. up to 1500 Nm, set of changeable heads up to 80 mm
hexagonal

1 set/sada

Sada oboustrannych otevienych kli¢d: pro Sestihran 5,5 az 80 mm
Set of double open-end spanners: for hexagonal 5,5 — 80 mm

2 sets/sady

Sada ockovych oboustrannych kli¢a: pro Sestihran 5,5 az 36 mm
Set of double-end ring spanners: for hexagonal 5,5 — 36 mm

2 sets/sady

Sada jednostrannych o¢kovych uderovych kli¢u: pro Sestihran 36 az 80 mm
Set of single-end ring slogging spanners: hexagonals 36 — 80 mm

in special tools scope
of steam turbine

v dodavce
specialniho naradi
turbiny
Sada jednostrannych otevienych uderovych kli¢u: pro Sestihran 24 az 85 mm ==
Set of single open-end slogging spanners: hexagonals 30 — 85 mm
Sada imbusovych kli¢l vel. 3 — 22 1 set/sada

Set of alien wrenches size 3 - 22

Sada racnovych klicl s redukcemi a nastavci: mala pro Sestihrany 5 -24, velka
pro 13-36 mm

Set of rattle wrenches with sockets and adapters: small for hex. 5-24, big 13 — 36
mm

2 sets/sady

Sada Sroubovaku pro hlavy Sroubl s drazkou maly, stfedni, velky
Set of screwdrivers for slotted head screws, small, medium, great

2 sets/sady

Sada Sroubovaku pro hlavy Sroubu s kfizovou drazkou maly, stfedni, velky
Set of screwdrivers for cruciform head screws, small, medium, great

2 sets/sady

Oboustranny uderovy Sroubovak
Double ended offset screwdriver

2 pcsi/ks

Klesté & Svérky (Pliers & Clamps)

Sada klesti: kombinované 180, Stipaci 250, Ploché klesté, Oblé klesté, Klesté
typu SICO 250, Hasak 300 mm

Set of pliers: Combination pliers 180, End cutter pliers 250, Flat nose pliers,
Round nose pliers, Slip joint pliers 250 (SICO), Pipe wrench 300 mm

2 sets/sady

Klesté na vnitfni a vnéjsi pojistné krouzky (segrovky) — pfimé a zahnuté 2sets/sady
Circlip pliers for internal and external circlip ( straight, angled )
Sada sveérek: ruéni svérka 140, svérka truhlaiska 300, Zamecnicka svérka 350 4sets/sady
Set of clamps: Hand clamp 140, Joiner clamp 300, Locksmith clamp 350

Kladiva & Pali¢ky (Hammers & Mallets)
Sada ocelovych kladiv: 400, 800 g if needed
Set of steel Hammers: 400, 800 g podle potieby
Sada: Palice 2kg, 7 kg if needed

Set of mallets 2kg, 7 kg

podle potieby
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Gumova palice
Rubber mallet

2 pcsl/ks

Sada: médéné palice 500g, 1kg, 2 kg
Set of the cooper mallets 500g, 1kg, 2 kg

2 sets/sady

Palice na zaklepavani betonu
Concrete crash mallet

if needed
podle potieby

Pilniky & Skrabaky (Files & Scribers)

Sada jemnych pilnikd s drzadly: plochy, ¢tvercovy, kulaty, trojuhelnikovy,
pulkulaty
Set of the fine files incl. handle: flat, square, round, triangular, half round size

2 sets/sady

Sada hrubych pilnikd s drzadly: plochy, c¢tvercovy, kulaty, trojuhelnikovy,
pulkulaty
Set of the coarse files incl. handle: flat, square, round, triangular, half round size

2 sets/sady

Sada jehlovych pilnikt: plochy, ¢tvercovy, kulaty, trojuhelnikovy, pulkulaty
Set of the needle files: flat, square, round, triangular, half round

2 sets/sady

LZi¢kovy Skrabak na loZiska
Curved bearing scraper

1 pcs/ks

Sada Skrabaku: plochy, plochy s vyménnymi destiCkami ze slinutych karbidq,
trojuhelnikovy
Set of scribers: flat, flat with cemented carbide tip, triangular

2 sets/sady

Ostatni naradi (The other tools)

Zavazi pro stfedéni na strunu (13,6+ 0,2 kg)
Weight for string centring (13,6+ 0,2 kg)

Lupa 2 ks
Magnifying glass

Zrcatko 2 ks
Mirror

Rysovaci jehla, rysovaci jehla zahnuta 3+3 pcs/ks
Marking awl, Marking awl angled

Sada kruzitek s pruzinou 200 mm and 500 mm 1+1 pcs/ks
Set of the spring bow compass 200 mm and 500 mm

Elektrikafsky nuz 4 pcs/ks
Electrician’s clasp knife

Ram k pilce 3 pcsi/ks
Hacksaw frame

Sada prubojniki primér 6 a 8 mm 1 set/sada
Set of the drift punches dia 6 and 8 mm

Dulcik 3 pcsl/ks
Center punch

Sada sekacu: kfizovy 250, plochy 250 mm 1 set/sada
Set of chisels: Cross cut chisel 250, Flat chisel 250 mm

Dérovace @ 2 — 50 mm 1 set/sada
Set for hole cutting out @ 2 — 50 mm

Olovnice kulata 0,5 kg 3 pcs/ks
Plumb line (round) 0,5 kg

Montazni paka: délka 1a 1,5m 3 pcs/ks
Erection crowbar: length of 1 and 1,5 m

Razniky Cisel+abeceda velikost 6 a 10 mm 1 set/sada
Number+Alphabet puncher size 6 and 10 mm

Pokosnik (stavitelna mérka pro kontrolu UhlU pfi montazi potrubi) 1 pcs/ks

Sliding bevel (the gauge for the pipes” angle setting during the assembly)

Sada ruénich ndzek: nuzky na plech pfimé 250 a vystfihavaci 250, ntzky na
papir

Set of handy shears: Metal sheet shears straight 250 and round cutting 250,
Scissors

1+1+2 pcs/ks

Rucni lis na tuby
Handy press for tubes

3 pcsi/ks

Sada pfimérnych pravitek pro kontrolu rovinnosti: délka 1m a 3m

2 sets/sady

Date: 12.11.2013
Last Revision:

Page 89 /278

Prepared: O.Baroch

Approved: P.LeSeticky




https://truckmanual shub.com/

Doosan Skoda Power

Tylova 571 31600 Plzeri | Ceska Republika

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Set of T-squares for the plane-checking: lengt 1m and 3m

Sada pfimérnych desek pro licovani na barvu: ¢tvercova, kulata (na zarovnavani
pfirub)

Set of boards for blue paint matching: square, round (for flanges)

2 sets/sady

2.10.3 Consumming material for assembly / Spotrebni material pro montaz

The consuming material written below is
necessary for the assembly of the steam turbine.
This consuming material is commercially
available in the marked and the providing of it is
assumed by the sub-suplier assembly firm in
enough amount accordant with the scope of
assembly. The amount specified in the right

Nize uvedeny spotiebni material je
potfeba pro montaz parni turbiny. Tento
spotfebni material je bézné dostupny na trhu a
predpoklada se, Ze si jej zajisti subdodavatelska
montazni firma v dostateCcném mnozstvi
odpovidajicimu rozsahu montaze. Mnozstvi
specifikované v pravém sloupci tohoto seznamu

column of this list is for informative only | je pouze orientaéni (doporucené).
(recommended).
Attention: Upozornéni:

There is not necessary to obey exactly types
of consumming material (except the products of

Typy spotfebniho materialu neni nutno presné
dodrzet (kromé produktit MOLYKOTE), je nutno

dodrzet pouze
materialu.

MOLYKOTE), there has to be obeyed only the
technical properties of the consuming material..

technické paramatry spotfebniho

NAZEV SPOTREBNIHO MATERIALU pro MONTAZ
NAME of CONSUMMING MATERIAL for ASSEMBLY

Mnozstvi
Amount

Vrtaky, vystruzniky (Drills, reamers)

Sada vrtakl s valcovou stopkou @2,5 - & 13 (po 0,5 mm)
Set of drills with straight shank @2,5 -&13 (step 0,5 mm)

2 sets/sady

Sada vrtakud s valcovou stopkou @13 - @20 (po 0,5 mm)
Set of drills with straight shank @13 - @20 (step 0,5 mm)

2 sets/sady

Sada vrtakd s kuzelovou stopkou @13 - 30 & (po 1 mm)
Set of drills with cone shank @13 —-30 step 1 mm)

2 sets/sady

Sada kuzelovych vystruznikd @ 3 - 20 mm 1 set/sada
Set of cone reamers @ 3 - 20 mm
Sada valcovych vystruznikd @ 10 — 30 mm 1 set/sada

Set of cylindrical reamers @ 10 — 30 mm

Brusné, lestici, honovaci nastroje a kartace (Grinding & Polishing & honing tools and brushes)

Sada brusnych télisek do vysokoobratkové piimé brusky - tvary: kuzelovy, dlouhy
kuzel, valcovy, cigareta, komoly kuzel, plochy kotoucek

Set of mounted points for the high speed straight grinder - shaped as: taper, slow
taper, cylinder, cigarette, frustum of a cone, flat wheel

10 sets/sad

Sada plochych kotou¢l napfiklad 3M CB — ZS 75 x 45 x 6 / P60,80
Set of flap wheels for instance 3M CB — ZS 75 x 45 x 6 / P60,80

20 + 20 pcs/ks

Sada lamelovych plochych kotou¢ P60,80
Set of lamellar flap discs P60,80

10+10 pcs/ks

Sada brusnych kotou¢ti @115 mm pro uhlikové oceli a pro nerez oceli
Set of grinding wheels @115 mm for carbon steel and for stainless steel

20 + 10 pcs/ks

Sada brusnych kotou¢td @180 mm pro uhlikové oceli a pro nerez oceli
Set of grinding wheels @180 mm for carbon steel and for stainless steel

10 + 0 pcs/ks

Sada fezacich kotou¢t @115 mm. Tloustka 4 a 6 mm pro uhlikové oceli a pro nerez
oceli
Set of cut wheels @115 mm. Thickness 4 a 6 mm for carbon steel and for stainless
steel

30 + 30 pcs/ks
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Sada fezacich kotouc¢t @180 mm. Tloustka 2 mm pro uhlikové oceli a pro nerez
oceli
Set of cut wheels @180 mm. Thickness 2 mm for carbon steel and for stainless steel

10 + 10 pcs/ks

Ruéni dratény Cistici karta¢ pro uhlikovou ocel a pro nerez ocel 4+ 2ks
Handy wire cleaning brush for carbon steel and for stainless steel
Rezaci kotou¢ na beton pr.150mm — HILTI DC-D-C2 4 pcsi/ks

Cutting wheel for concrete dia.150mm — HILTI DC-D-C2

Rotacni dratény karta¢ na pfiklad: @ 75, tloustka 10 a 20 mm, stopka & 6 mm
Rotary paint brush for instance: @ 75, thickness 10 and 20mm, shank & 6 mm)

10+10 pcs/ks

Protahovaci karta¢ pro Cisténi potrubi pr.140mm 4 pcsl/ks
Pull-through wire brush for the piping cleaning dia.140mm
Retéz pro tazeni kartace pfi €isténi potrubi — ¢lanky @3 mm 30m

The pulling chain for the pipe brush-cleaning - link @3 mm

Sada smirkovych kotou€t lamelovych ¢elnich 3M 785C — 178 x 22, zrno 60, 80, 120
Set of lamella — face Emmery cloth wheel 3M 785C — 178 x 22, corn. 60, 80, 120

30 + 20 + 10 pcs/ks

Cistici kotouge: Clean & Strip — 3M XT-RD 115 x 22, 3M CG - ZS 100 x 13 x 6
Cleaning wheel: Clean & Strip — 3M XT-RD 115x22,3M CG -ZS 100 x 13 x 6

10 pcs/ks

Sada pasut do pasové brusky
Set of Grinding belts

Sada lesticich kotouc¢u
Set of polishing wheels

Smirkové platno pro uhlikovou ocel (v pasech): zrno 80, 120, 360 napfiklad typ 3M
301D
Emmery cloth for the carbon steel (stripped): corn 80, 120, 360 for instance type 3M
301D

10m+10m+10m

Smirkové platno pro nerez ocel (v pasech): zrno 80, 120, 360
Emmery cloth for the stainless steel (stripped) : corn 80, 120, 360

10m+10m+10m

Lestici (zabruSovaci) pasta: jemna, hruba
Polishing paste: fine, rough

1+1kg

Sada brouskd (kamen a plochac): hruby a jemny
Set of rubbing stones (tile rubbing brick, flat abrasive stick): rough and fine

4+4 pcslks

Sada na ostfeni nastroja (vrtaky, sekace, atd.)
Set of tools for sharpening (drills, chisels, etc.)

1 set/sada

Technické frézy (Tungsten carbide rotary burrs)

Sada frézi¢ek z tvrdokovu do pfimé brusky tvaru: kuzel, valec
Set of Tungsten carbide rotary burrs shaped as: cone, cylinder

3+3 pcs/ks

Material pro Zafizeni na struzeni & honovani dér spojkovych sroubu
(Consum.mat. for “Appliance for reaming & honing of the holes for coupling bolt’s)

Noze pro struzici zafizeni: COMET W 2824000.0264
Knifes for the reaming appliance: COMET W 2824000.0264

Hnaci ozubeny femen pfevodovky
Driving geared belt for gear-box
rozm.700x10, CJK 273198021010 modul 3,18, rozte¢ zubd, §if. 10

Honovaci kameny pro honovaci hlavu SUNNEN: U22-A45
Honing stones for honing head SUNNEN: U22-A45

28 set/sad

Olej pro honovani SUNNEN Typ: MB-30-5
SUNNEN Honing oil Type: MB-30-5

10 litres/litr

Vystruznik CSN 221432 - DIN 219 Form B (@60H7)
Reamer CSN 221432 - DIN 219 Form B (d60H7)

Konstrukéni material (Construction material)

Poznamka: material bude pouzit na provizorni pfipravky vyrabéné na elektrarné jako napf.: fixace polohy RZ
ventilu, fixace a montazni podpéry potrubi, drobné montazni pfipravky, myci vany pro konzervaci, stojan pro

Cisténi sit, podpéry a drzaky, kryty atd.

Notice: the following material will be used for on-site making of the fixtures as: Stop valve’s body position fixing,
provizory assembly supporting and fixing of pipes, detail assembly fixtures, conservation’s washing tanks , stand

for cleaning of the oil strainers, supports and holders, covers etc.

Profiloveé ty€e: I, U, L, O
Profile bars: |, U ,L, O

Pokud budou treba
If needed
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Srouby a matice M3 az M27
Screws + nuts M3 up to M27

Plechy z uhlikové oceli: tloustka 1 mm
Carbon steel sheet: thickness 1mm

Plechy z uhlikové oceli: tloustka 0,5, 2, 5 mm
Carbon steel sheet: thickness 0,5 ,2 ,5 mm

Plechy z nerez oceli: tloustka 1 mm
Stainless steel sheet: thickness 1 mm

Mosazné a médéneé plechy: tloustka 1 az 10 mm
Brass and copper sheet: thickness 1 — 10 mm

Mé&dény plochac cca. 100 x 20 — 150 mm
Flat-bar of cupper aprox. dimension 100 x 20 — 150 mm

3 pcsi/ks

Material pro svarovani a Zihani svarii (Welding and annealing material)

Obalené elektrody, draty, plyny, netavné elektrody, ndhradni dily svafecek, izolaéni
material a termoclanky Zihaciho zafizeni atd. specifikuje a zajisti montazni firma v
dostate€ném mnoZstvi dle rozsahu praci na potrubi dle provadéciho projektu
SKODA.

Coated electrodes, wires, gases, weld electrodes and the other spare parts for
welding machines, insulating material and thermocouples for annealing machine etc.
will be specified and provided by the assembly firm according to the scope of piping
work in acc. with SKODA detail design.

Zajistuje montazni firma
na potrubi
Ensure supplier of
piping assembly

Svarovaci elektrody: ESAB OK48.00 (pr.2,5mm, 3mm, 4mm)
Welding coated electrodes: ESAB OK48.00 (dia. 2,5mm, 3mm, 4mm)

7+7+7 packages/baliky

Osobni ochranné pomiuicky (Personal aid)

Rukavice: pétiprsté — kozené, pétiprsté — odolné chemikaliim (gumové), rukavice
svareCske,

Gloves: five finger — leather, five finger — chemicals protecting (rubber), gloves for
welder,

2 pcs per person/ ks na
osobu

Helmy: bezpecnostni helma, svare€ska kukla se svételnych samozatmivacim filtrem,
svare€ska kukla s pfivodem filtrovaného vzduchu a samozatmivacim sklem
Helmets: safety helmit, welder's helmet with authomatic protective light filter,
welder’s helmet with ventilation device and authomatic protective light filter

1 pcs per person/ ks na
osobu

Svarelskeé bryle: svételna ochrana + ¢iré

1+1 pcs per person/ ks

Welder’s goggles: light protective glass + clear glass na osobu
Ochranné bryle a stity pro brusice (Ciré) 1+1 pcs per person/ ks
Protective goggles and shields for grinder (clear) na osobu
Respiratory a protihlukova ochrana sluchu 2+1 pcs per person/ ks
Aids for respiration and noise protection na osobu
Vybavena lékarnic¢ka pro 30 osob 1 pcs/ks

Medicine chest, equipped for 30 people

Osobni myci a regeneracni prostfedky

Hand washing agents, skin regeneration paste, soap

MES (myci pasta), REK (regenera&ni mast) — NOVATO
MES (washing agent), REK (regeneration paste) - NOVATO

3+1 pcs per person and
month/ ks na osobu a
mésic

Chemikalie (Chemicals)

Znackovac na kov: bily, tuba napf. NISSEN
Mark-maker for metal (Metal marker): white, tube for example NISSEN

3 pcslks

Znackovac na plasty: ¢erny, tuba
Mark-maker for plastic: black, tube

TuSirovaci barva
Blue paint for matching

Natérové hmoty pro natirani na montazi jsou soucasti dodavky DSPW
Painting material for assembly on site is supplied as the part of DSPW

Redidla pro natérové hmoty: Syntetické, acetonové
Dilute agents for the painting: Synthetic, Acetone

5+51

Kovovy ochranny povlak na nerez ocel (vzhled a ochrana povrchu — opaly po
svareni): napf. Metaflux 70 — 56 sprej 400 ml
Cold-metal protection laying for the stailess steel (appearance and surface protection

2 pcslks
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— burn-off after welding) for example Metaflux 70 — 56 spray 400 ml

2slozkové lepidlo pro ocel do teploty 520°C
2 compaud stick for steel up to 520°C

1 pcs/ks

Vtefinové lepidlo pro ocel a olovo
One-second stick for steel and lead

4 pcs/ks

Lepidlo na O krouzky
Glue for “O” rings sticking

2 pcsl/ks

Lepidlo gumy a silikonu
Stick for rubber and silicone

Vyplfiova hmota pro ocel (tekuty kov)
Powder compaud filling mass for steel

Tésnici pasta pro teploty do 500°C (para, vakuum) - Birkosit NOVATO
Sealing paste for steam up to 500°C (steam, vacuum) - Birkosit NOVATO

10 kg

Tésnici pasta pro olej min. do teploty 200°C (Novato TL tmel 350)
Sealing paste for oil up to 200°C (Novato TL tmel 350)

15 pcsl/ks

ZajiStovaci a tésnici pasta do Sroubeni (napf. Aldurit S111 a ZV115, aktivator Q a L)
Lock&sealing paste for fittings (example. Aldurit S111 and ZV115, activator Q and L)

300 g S111, 150g ZV115
+ aktivators/aktivatory

Chemicky uvolfiova¢ (napf. Chesterton Rustsolvo 723)
Rust & scales loosener - Torsion spray (example Chesterton Rustsolvo 723 )

Chemicky odrezovac - odstranéni koroze z mirné orezlého povrchu opracovanych
ploch bez mechanického poskozeni (napf. ANAREZ - NOVATO)

Fine rust remover — fine corrosion removing from the grinded surface without any
mechanical influance (example ODREZOL - NOVATO)

101

Kluzny lak nanaseny za studena MOLYKOTE D 321 R
Sliding lack applied in cold state MOLYKOTE D 321 R

Kluzny lak vypalovaci (vietena ventill apod)
Sliding lack for stouving in oven (valve spindles)
Gleit - y GL 257 (az do 650°C, firma Nachazel s.r.o.)

Protizadérova mazaci pasta pro Srouby do teploty 600°C MOLYKOTE G RAPID+
Anti-seizing assembly greas for screw up to 600°C MOLYKOTE G RAPID+

Grafitova mazaci pasta pro Srouby do 400°C (GLEIT-y HP501)
Grafite compoud grease for screws up to 400°C (GLEIT-y HP501)

Mazaci pasta na valiva loZiska do 120°C (napf. Mogul LA2 nebo LV2-3)
Grease for rolling bearings up to 120°C (example Mogul LA2 nebo LV2-3)

Keramicka protizadérova mazaci pasta — pouZiti do teploty 1400°C a mér. tlaku 22
Mpa
Ceramic anti-seizing assembly greas — using up to 1 400°C and contact pressure 22
MPa

Mazaci pasta na ochranu kulickovych loZisek vackovych rozvodd do 200°C (SKF
LGWA?2)
Grease for the ball rolling bearings of the cam shafts up to 200°C (SKF LGWAZ2)

Husty olej na otaceni rotorem (napf. NOVATES spray — NOVATO)
Dense oil for rotor rolling (napf. NOVATES spray — NOVATO)

10 pcs/ks

Rezny olej — sprej (vrtani, ruéni Fezani zavit() napf. Metaflux 70 — 03
Cut oil — spray (drilling, handy thread cutting) for example Metaflux 70 — 03

10 pcs/ks

Myci prostfedek pro mastnoty (feditelny vodou) napf. NOVALON Ultra (doda
NOVATO)
Washing compoud for oil (diluted by water) — for example NOVALON Ultra

30 litres/litr(

Pénovy Cdistici spray na plasty Metaflux 75 — 16 (Cisti umélé hmoty, gumu, laky,
textilie, dlazbu, koberce). Foam cleaner for plastics Metaflux 75-16

Myci prostfedek na konzervaci: CORTEC — VPCI-414, NOVATO — NO1
Washing agent for conservation: CORTEC — VPCI-414, NOVATO — NO1

40 litres/litra

Uginné odmastovadlo (pfed aplikaci kluzného laku) TECHNOSOL sprej (NOVATO)
Strong Degreaser (before the sliding lack applying) TECHNOSOL spray (NOVATO)

10 litres/litrt

Nastfik proti ulpivani kapek kovu pfi svafovani (napf. PORTA 79 — 04 Metaflux)
Separating spray for welding (for example PORTA 79 — 04 Metaflux)

Formovaci pasta pro svafovani uhlikové i nerez oceli (napf SOLARFLUX B), déza
0,45 kg
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Weld-Forming paste for the carbon & stainless steel welding (for example SOLAR
FLUX B)

Vodo-rozpustny papir pro zaslepeni prostoru v potrubi - svafovani s vnitini
ochranou pod Argonem (napf. JA WB 3905460, 390 mm x 540 mm, WLD 60 x 0,2
mm )

Water-Dissolving paper for the pipe blinding — TIG welding with Argon inside
protection (for example JA WB 3905460 , WLD 60 x 0,2 mm )

10 pcs/ks

Vodorozpustna lepici paska — upevnéni vodorozpustného papiru - svitek (napf. JA,
WK259150, Sife 25 mm x délka 91,5 m x 0,013 mm

Water-dissolving adhesive tape — attachment of the wate-dissolving paper - roll (for
example JA, WK259150, width 25 mm x length 91,5 m x 0,013 mm

5 pcsl/ks

Hlinikova zakryvaci lepici paska - pfes sparu pfi svafovani potrubi s vnitfni
ochranou - svitek (napf. JA, AL25033, Sife 33 mm x délka 25 m)

Aluminium covering adhesive tape — the gap covering for TIG welding with Argon
inside protection - roll (for example JA, AL25033, width 33 mm x length 25 m)

3 pcsi/ks

Kalafuna pro pajeni
Colophonium for soldering

0,25 kg

Prostfedek pro chemickou likvidaci oleje (napf. WAPEX nebo NOVASORB)
Oil disposal agent (for example WAPEX or NOVASORB)

20 kg

Proplachovaci olejova naplr.
Filling for flushing

Dodavka DSPW
DSPW supply

Myci prostfedek pro tlakové myti (myti dild pfed montazi)
Washing chemical for the press washing machine

351

Nastfik el. kabell a kontaktd (po nastfiku brani oxidaci kontaktl a odpuzuje vodu)
Napf. UNI SPRAY Novato - spray 400ml

Contact spray for the cable ends and terminals (it protects the terminals from
oxidation, it repels the water) for example UNI SPRAY Novato - spray 400ml|

4 ks

Detektor pro tésnostni zkousky svaru a pfirub (nastfik, pfi netésnosti péni, obsahuje
inhibitor koroze) napf. DEFOS Novato spray 400ml

Tightness detektor (chemicals) for the welds and flanges (spraying, it is foaming in
case of leakage, it contains the inhibitor of corrosion) for example DEFOS Novato
spray 400mi

4 pcsi/ks

Detekce trhlin (Crack detection)

Sada chemikalii pro Kapilarni zkousku (napf. METAFLUX: Specialni Cisti¢ 70— 9801,
Kontraster 70— 9802, Vyvojka (bila) 70-9803)

Pozn.: tato sada k dispozici pro montery, ofic. zkousky provadi mistni sluzba

Set of chemicals for Dye penetration test: (for example METAFLUX: Specialni Cisti¢
70— 9801, Kontraster 70— 9802, Vyvojka (bila) 70-9803)

Notice: set is available for fitters, oficial tests are provided as the local service

1 set/sada

Cisténi & Myti & Natirani (Cleaning & Washing & Painting)

Hadry pro gisténi
Rags for cleaning

100 kg

Smetak, lopatka
Soft broon, shovel

2 sets/sady

Kartace s nylonovymi draty (Cisténi nadrzi) 4 pcsl/ks
Handy brush with nylon hairs (tanks washing)
Sada Stétcl: kulaté @20, @50 mm, ploché %*, 1% 1 1/2%, 2%, zahnuté 4 sets/sady

Set of the painting brushs: round @20, @50 mm, flat %2, 1, 1 1/2%, 2%, angle brush

védro (pozinkovany plech) 10 litri, ocelové kanystry 5 a 20 litra
Bucket (galvanized sheet) 10 liters, Steel sheet canysters: 5 and 20 liters

2+2+2 pcslks

Sud pro sbér znecisténych mycich prostfedkl (zbytky konzervace, oleje, barvy a
fedidla): objem min. 50 litrd

Barrel for the poluted washing liquid’s collecting (poluted by the conservation, oil,
paintings, dilute agents) volume at least 50 liters

4 pcs/ks

Lepeni podlozek, oprava zakladu, zalivka

Foundation plates sticking on, repair of the foundation, grouting

Podlévaci a lepici hmota pro podlozky: SIKADUR 31 RAPID
Casting and sticking grout-under-casting of the foundation pads: SIKADUR 31

72 kg
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RAPID

Opravna a lepici malta: SIKADUR 41 (zajisti dodavatel stavebni ¢asti v pfipadé
potieby)

Mortar for repairing and sticking: SIKADUR 41 (provided by the civil work contractor
if necessary)

Zalivkova hmota: SIKA GROUT 212 F nebo 314, MC GROUT, PAGEL (zajisti
dodavatel stavebni ¢asti pozadovany druh, v potfebném mnozstvi)

Grout: SIKA GROUT 212 F or 314 MC GROUT, PAGEL (provided by the civil work
contractor: required type and needed volume)

Struny a draty (Strings and wires)

Véazaci ocelovy drat @0,5mm, @1 mm a @2 mm 50m+50m+50m
Binding steel wire @0,5 mm, @1 mm and @2 mm

Olovény drat @1 and @2 mm 10m+10m
Lead wire @1 and @2 mm

Silonova struna (vyznaceni os) @ 0,7 mm 200 m
Nylon string (for the axes marking out) @ 0,7 mm

Ocelova struna (mérfeni stranové centricity) @ 0,35 az 0,7mm 100 m

Steel string (side centricity measuring) & 0,35 mm

Plocha tésnéni, folie, pasky, material pro zakryvani (Gasket, foil, tape and material for covering)

Zakryvani: Plachtovina, igelitova folie 4 x4 m, 6 x 6 m
Covering: Sail cloth, igellite foil 4 x4 m, 6 x6 m

10+10 pcs/ks

Igelitova folie: pas Sitky 2 m 50 m
Igellite foil: width 2m

Pas pro ohraniceni (s napisem “Uzaviena montazni zéna”) 500 m
Marking off belts (with attention ,Closed assembly area ,)

Stojany s PVC pytli na tfidény odpad 5 pcsi/ks
Stands or bins with PVC sacks for the waste collecting and separating

Pytle na odpad (odolné oleji — PVC) 100 pcs/ks

Sack for waste (oil resistant - PVC)

Ocelova folie Martin (délka 2 m) — tloustky: 0.1, 0.2, 0.15, 0.025, 0.075 mm
Steel foil Martin (length 2 m) — thickness: 0.1, 0.2, 0.15, 0.025, 0.075 mm

2m?’ from each/od kazdé

Izolacni paska pro elektrikare 15 pcs/ks
Insulating tape for electrician

Tésnici paska pro olej a vodu (PTFE) 20 pcs/ks
Sealing tape for oil and water (PTFE)

Lepici paska (“izolepa”), Lepici pas (napf. paska “Duct Tape 3939” - vyrabi 3M) 2+2 pcsl/ks

Stick tape (plastic), Adhesive belt (example “Duct Tape 3939” - producer 3M)

Bezasbestové desky pro vyfezani plochych tésnéni tloustka 1 - 2 mm: pro olej do
150°C, pro vodu&paru do 250°C, pro paru do 500°C

Asbestosfree packing board 1 — 2 mm thickness for gasket cut off: for oil up to
150°C, for water&steam up to 250°C, for steam up to 500°C

1+1+1 pcs/ks

Bezasbestové desky pro vyfezani plochych tésnéni tloustka 2 mm: pro olej do 1+1 pcs/ks
150°C, pro vodu&paru do 250°C
Asbestosfree packing board 1 mm thickness for gasket cut off: for oil up to 150°C, for
water&steam up to 250°C
Desky pro vyfezani plochych tésnéni: expandovany grafit, paru do 500°C, tloustka 1 1 pcs/ks
mm
Packing board for gasket cut off: expanded graphite, steam up to 500°C,thickness
1mm
Desky pro vyfezani plochych tésnéni: expandovany grafit, paru do 500°C, tloustka 3 1 pcs/ks
mm
Packing board for gasket cut off: expanded graphite, steam up to 500°C,thickness
3mm
Paska na obaleni kotevnich Sroubd DENSO FEU (Sife 100mm) cca 260m
Tape for anchor bolts winding DENSO FEU (100mm width)
Ostatni material (The other material)
Jiskrovy zapalovac 3 pcsi/ks

Spark Lighter
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NUz 3 pcs/ks

Knife

Nahradni baterie do kapesni svitilny If needed

Spare battery for the hand torch Dle potieby
Visaci zamek 1 pcs per person /ks na
Padlock osobu

bedna na naradi (uzamykatelna, pfihradky a zasuvky) If needed
Wooden box for tools (lock-able, shelves and drawers) Dle potieby

Sada listll do ruc¢ni pilky: standartni pro uhlikovou ocel, standartni pro nerez ocel,
kobaltem povlakované platky

Set of the hacksaw blades: standart for carbon steel , standart for stainless steel,
cobalt blades

10+10+10 pcs/ks

Zarovky: 100W / 220V, If needed
Light bulbs: 100W / 220V, Dle potieby
Bila kfida 20 pcs/ks
White chalk

Mastek 10 pcs/ks
Talk

2.10.4 Measuring instruments for assembly and putting into operation / Méfici pristroje pro

montaz a uvedeni do provozu

v v

The measuring instruments and gauges
written below are necessary for the assembly
and putting into operation of steam turbine. They
are commercially available in the marked and
the providing of them is assumed by the
assembly firm in amount accordant with the
number of deployed mounters and with scope of
work. The amount specified in the right column
of this list is for informative only (recommended).

Nize uvedené meéfici pfistroje a méridla
je potfeba zajistit pro montaz a uvedeni do
provozu parni turbiny. Jsou bé&Zzné dostupné na
trhu a predpoklada se, ze si je zajisti
subdodavatelska montazni firma v mnozstvi
odpovidajicicimu poctu nasazenych montérd a
rozsahu  prace. Mnozstvi  specifikované
v pravém sloupci tohoto seznamu je pouze
orientacni (doporucené).

MECHANICKA MERIDLA (MECHANICAL MEASURING INSTRUMENTS)

NAZEV MERIDLA (PRISTROJE) / NAME OF MEASURE INSTRUMENT 5 ‘
(APPARATUS) MNOZSTVI/ AMOUNT
Svinovaci dvojmetr, déleni po 1 mm 5 pcsi/ks
Roll — up two metre gauge, scale division Tmm

Posuvka 150 mm, déleni 0,05 mm 4 pcs/ks
Vernier calliper for 150 mm, scale division 0,05mm

Posuvka 300 mm, déleni 0,05 mm 2 pcs/ks
Vernier calliper for 300 mm, scale division 0,05mm

Hloubkomér 300 mm, déleni 0,05 mm 1 pcsl/ks
Vernier dept gauge for 300 mm, scale division 0,05mm

Pravitko 300 mm, déleni 0,5 mm 2 pcs/ks
Measuring rule 300 mm, scale division 0,5 mm

Pravitko 500 mm, déleni 0,5 mm 2 pcs/ks
Measuring rule 500 mm, scale division 0,5 mm

Sada odpicht @25 — 1 500 mm, déleni 0,01mm 1 pcs/ks
Set of Inside micrometers @25 — 1 500 mm, scale division 0,01mm

Pasmo 20 m, déleni 1 mm 2 pcsl/ks
Measuring tape 20m, scale division 1 mm

Sparomérky délka 100 mm 4 sets/sady
Feeler gauge foil length 100 mm

Sparomérky délka 200 mm 2 sets/sady
Feeler gauge foil length 200 mm
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Sparomeérky délka 600 mm 1 set/sada
Feeler gauge foil length 600 mm

Zavitové mérky Metrické, Witworth 1+1 pcs/ks
Metric, Witworth Screw gauges

Sada mikrometrtd (skoba) @0 — 500 mm, déleni 0,005mm 1 set/sada

Set of the Outside micrometers @0 — 500 mm, scale division 0,005mm

Sada tfidotykovych dutinomérd @35 — 45 mm, nastavce pro délky do 0,5 m, déleni
0,005mm

Set of Bore micrometers “3 touch tipe” @35 — 45 mm, adapters for length up to 0,5m,
scale division 0,005mm

1 set/sada(

Sada dvoudotykovych dutinomért (bod zvratu) @35 — 45 mm, nastavce pro délky do
0,5m, déleni 0,005mm

Set of Bore micrometers “2 touch tipe” @35 — 45mm, adapters for length up to 0,5 m,
scale division 0,005mm

1 set/sada

Digitalni uchylkomér & 60, déleni 0,01 mm
Digital indicator & 60, scale division 0,01 mm

Uchylkomé&r s kabelovym vystupem dat (typ Slim head) pro méteni délek, déleni
0,001 mm Cable output indicator (Slim head type) for length measurement, scale
division 0,001mm

Ciselnikovy uchylkomér @ 60, d&leni 0,01 mm
Dial indicator @ 60, scale division 0,01mm

6 pcs/ks

Ciselnikovy nebo digitalni tchylkomér & 40, dé&leni 0,01 mm
Dial or digital indicator @ 40, scale division 0,01mm

6 pcs/ks

Ciselnikovy nebo digitalni uchylkomér — packovy (Mitutoyo, Pupitas), dé&leni 0,01
mm
Dial or digital test indicator — lever type (Mitutoyo, Pupitas), scale division 0,01 mm

2 pcsl/ks

Magneticky stojanek uchylkoméru
Magnetic stand for indicators

14 pcs/ksks

Sada koncovych mérek (Johanson, Mitutoyo), déleni po 0,01
Set of the gauge block sets (Johanson, Mitutoyo), scale division 0,01mm

2 sets/sady

Sada klinovych mérek pro kontrolu axialni vile rozvadécich kol a labyrintd ucpavek
(Napt. SKODA OMA-0101, OMA — 0485 rozsah méfeni 0 az 10 mm + podlozky aZ
do mezery 25 mm)

Set of the wedge-shaped gauges for the axial clearance measuring around the
diaphragms and the gland labyrints (for example SKODA OMA-0101, OMA — 0485
for the range of 0 up to 10mm + inserts up to the gap of 25 mm)

2 sets/sady

Sada uhelnik(: Uhelnik bez pfilozky 100, 160 and 200 mm, Uhelnik s pfilozkou 100, 1+1 pcs/ks
160 and 250 mm, Tesaisky Uhelnik 750 mm, Uhelnik na pfiruby
Set of Squares: Try square 100, 160 and 200 mm, Flat square 100, 160 and 250
mm,
Try square for carpenters 750 mm, Try square for flanges
Sada pfesnych vodovah: pfesnost 0,1mm / 1m — délka 150 mm, 250 mm 4 sets/sady
Set of the precise water levels: accuracy 0,1mm / 1m —length 150 mm, 250 mm
Vodovaha: pfesnost 0,5 mm /1 m — délka 500 mm 2 pcslks
Level: accuracy 0,5 mm / 1m — length 500 mm
Hadicova vodovaha presnost 0,1 mm 1 pcs/ks
Hose water level with accuracy 0,1 mm
Nastavitelna pfesna vodovaha digitalni nebo s mikrometrem: pfesnost 0,01 mm / 1m 1 pcs/ks
—délka 100 mm
Adjustable precise level — digital or with micrometer: accuracy 0,01 mm / 1m —
length 100 mm
PFistroj na méreni drsnosti povrchu 1 pcs/ks
Roughness detector

MERICIi PRISTROJE (MEASURING APPARATUS)
Zkousecka typu WADAS 1 pcs/ks
Electric main tester type Wadas
Sada pfistroji pro méfeni elektrickych veli¢in (napéti, proud, kapacita, impedance, 1 set/sada

indukce)
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Set of instruments for el. parameters measurement
(Voltage, Current, Capacity, Impedance, Induction)

Zafizeni (induktor) pro zkou$ky stavu el. 1zolace pro 500 V a 1000 V
Accessories (Inductor) for the electric insulation resistance testing for 500 V and
1000 V

ZkouSecka poradi fazi
Detector of phases order

Bezdotykovy teplomér do 600°C
Touchless thermometer up to 600°C

1 pcsl/ks

Dotykovy teplomér do 1000 °C (dotykova sonda pro pevny materiél, ponorna sonda
pro tekutiny)

Touch termometer up to 1000°C (touch probe for solid mater., immersion probe for
liquid)

1 pcs/ks

PFistroj pro méfeni tloustky nekovové vrstvy
Instrumentation for the non-metal layer thickness checking

Vybaveni pro tlakové zkousky (olejové a vodni potrubi)
Accessories for the pressure testing (oil and water piping)

Vybaveni pro nastaveni tlaku oleje (nastaveni manostatt)
Accessories for the oil pressure setting (manostats setting)

1 set/souprava

Pfesna vaha do 30 kg
Precise weight up to 30 kg

1 pcs/ks

Véaha do 500 kg
Weight up to 500 kg

2.10.5 Services / Sluzby

The services written below are necessary for the
assembly of steam turbine. Some of the services
specified below are provided in accordance with
Contract by the Purchaser as consideration.
Others specified services will be provided by the
assembly firm in scope which is given by sub-
suplier contract. The amount specified in the right
column of this list is for informative only
(recommended).

Nize uvedené sluzby je potieba zajistit
pro montaz parni turbiny. Né&které nize
specifikované sluzby zajistuje v souladu se SoD
objednatel jako protiplnéni. Ostatni specifikované
sluzby si zajisti montazni firma v rozsahu
uréeném subdodavatelskou smlouvou. Mnozstvi
specifikované v pravém sloupci tohoto seznamu
je pouze orientacni (doporucené).

NAZEV SLUZBY
NAME OF SERVICE

Mnozstvi
Amount

Rozvod energie a médii pro montaz (Distribution of the energy for assembly)

Montazni rozvadéc¢ 400 / 230 / 24V (3 + 3 + 2vystup) 4 pcsl/ks
Assembly switchboard 400 / 230 / 24V (3 + 3 + 2 outlets)

Rozvadéc¢ 400/230 V (3 + 3 vystupy) 5 pcsi/ks
Distributor 400/230 V (3 + 3 outlets)

Rozvadéc¢ 400 V (3 vystupy) 4 pcsi/ks

Distributor 400V (3 outputs)

Prodluzovaci kabely se zasuvkami: 230V — 5m, 230V — 25m, 400V — 10m,
Extension cable with plugs: 230V — 5m, 230V — 25m, 400V — 10m,

4+4+2 pcsl/ks

Vzduchova hadice a koncovky pro pfipojeni (pro 10 bar) — rozmér dle mistnich

dimenzi
Air hose with connectors (for 10 bars) — dimension
conditions to

100 m

in accordance with local
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Vodni hadice a koncovky pro pfipojeni (pro 10 bar) — rozmér dle mistnich dimenzi 100 m
do 1”
Water hose (for 10 bars) — dimension in accordance with local conditions up to 1”
Hadice a koncovky pro pInéni vnitfnich prostor( pfi hydrostatické zkousce — max. 100 m

mozny prufez, délka s ohledem na mistni podminky
Hose a connectors for the inside space filling in during the hydrostatic tests —
max. possible cross section, length all with respect to the local conditions

Osvétleni (Lighting)
Pozn.: Nasledujici polozky je potfeba zajistit navic k zakladnimu osvétleni budovy, schodist a kancelafi
Notice: The following items haveto be provided as additional-lighting for the base lighting of buildings,
staircases and offices

Zavésna rucni lampa 230V 4 pcsl/ks
Hangedable hand lamp 230V
Zavésna ruéni lampa 24V 8
Hangedable hand lamp 24V
Kapesni svitilna 5 pcs/ks
Battery flash lamp
Halogenova stojanova lampa If needed
(Halogen stand lamp) Dle potieby
Obrabéci stroje (dostupnost v misté montaze) Cutting machines (availability around the site)
Soustruhdo @ 1 m Yes, recommended /
Lathe upto @ 1 m Ano, doporuceno
Karuseldo @ 2,5 m Yes, recommended /
Vertical lathe up to @ 2,5 m Ano, doporuéeno
Bruska naplocho s magnetickym upinacim stolem Yes, recommended /
Plane grinding machine with magnetic stand Ano, doporuéeno
Bruska nakulato do @ 1 m Yes, recommended /
Grinding machine for cylinder up to @1m Ano, doporuceno
Frézka Yes, recommended /
Milling machine Ano, doporuceno
Lis do 40t Yes, recommended /
Press up to 40 tons Ano, doporuceno

Manipulace s dily a transport (Handling with parts and transport)

Premisténi téZzkych dild z traileru na pfipraveny zaklad, manipulace
s generatorem 330 t,

Moving of heavy parts from the trailer up to the foundation: handling with
generator, heaters

Zafizeni pro dopravu dild ze skladu a manipulaci s nimi. Autojefab, nakladni Yes/Ano
automobil, vysokozdvizny vozik.

Accessories for transport from store and for the handling with parts. Portable
crane, truck, lifting car.

Preprava dodavek DSPW ze skladu do strojovny Yes/Ano
Transport of the DSPW deliveries from storage into machine hall
Skladovani dodavek DSPW vCetné vykladky a nalozeni (typ skladu dle Yes/Ano

dokumentace DSPW)
Storage of DSPW delivery including the un-loading and the loading up (type of
warehouse in accordance with DSPW documentation)

Stavebni a leSenaiské prace (Civil work and scaffolding)

Zednické (stavebni) prace a zalivka zakladu Yes/Ano
Brick layer’s service and grouting&embedding service
LeSenarské prace Yes/Ano
Scaffolding
Sluzby pro méfeni a kontrolu (Services for the measuring and inspection)

Aparatura pro analyzu chvéni (VIBROPORT) Yes/Ano
Apparatus for TG vibration analysis (VIBROPORT)
Zdroj stfidavého napéti BAUR — nastavitelny do 50 kV Yes/Ano
AC Voltage generator BAUR — adjustable up to 50 kV
SluZba provedeni nedestruktivnich zkouSek materidlu: RTG zkou$ky, ultrazvuk, Yes/Ano
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magneticka penetracni kontrola, zkousky tvrdosti, spektralni analyzer -
identifikace slozeni materialu

NDT service: X-Ray testing, ultrasonic testing, magnetic penetration test,
hardness testing, spectral detector of material composition

Pfistroj pro méfeni hluku
Instrumentation for noise inspection

Yes/Ano

Aparatura pro vyladéni rotorové soustavy z hlediska chvéni (dovyvazeni)
Apparatus for TG rotor’s vibration tuning on site (balancing completion)

Yes/Ano

Analyza Cistoty oleje (chemické a mechanické necistoty) v laboratofi
Oil purity analysis (chemical and mechanical impurities) in the laboratory

Yes/Ano

Analyza Cistoty hydraulické kapaliny (hydraulické regulace turbiny)
Hydraulic liquide purity analysis (turbine hydraulic control system)

Yes/Ano

Analyzy Cistoty vody (kondenzatu)
Water (condensat) purity analysis

Yes/Ano

Digitalni ¢ita¢ mechanickych necistot v oleji - vyhodnoceni dle ISO 4406): zafizeni
pro kontinuelni méfeni Cistoty v€etné vybaveni pro pfipojeni do potrubi olejového
systému

Digital analyzer of the mechanical impurities in oil - evaluation acc. to ISO 4406):
accessories for continual purity measuring including equippment for connecting to
the oil system.

Yes/Ano

Nivelace: vyrovnavani zakladovych dilG s béZnou pfesnosti cca 0,3 mm
Optic Levelling: levelling of the foundation part in usual accuracy aprox.0,3 mm.

Ano
Yes

Velmi pFfesna nivelace (VPN): Pouziti tohoto zafizeni spolu se specialnim
postupem meéfeni ur€i vzajemnou polohu ¢asti turbiny s pfesnosti na 0,01 mm:
(SMALL, s.r.0.)

Very Precise Optic Levelling (VPOL): This accessories using together with special
procedure of the measuring provides the mutual position of turbine parts
determination in accuracy under 0,01 mm: (SMALL, s.r.0.)

Ano
Yes

Zjisténi netésnosti: detektor netésnosti vakuového systému, vodni hydrostaticka
zkouska, ultrazvukovy detektor uniku pary z pFirub

Leakage testing: vacuum detector, water hydrostatic testing, steam leakage from
the flanges

Yes/Ano
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2.11 Assembly in sequences / Postup montaze

In this chapter there is the detail
description of assembly works on turbine
including the numerical values and the
references to SKODA drawing documentation.

The way of hanging and handling with the
main delivered components is written in chapter
no.2.5 of this manual and also is preliminary
mentioned in handed over document “Initial
assembly specification” no. ,S12003-YK09-
05MAA-747000°.

Mechanization for handling with the main
components of steam turbine in this case is
considered as following: bridge crane of machine
hall with loading capacity 80/25 t, special
hydraulic device and the rail structure with tank
trolleys.

The unloading and handling with the
components of steam turbine out of the machine
hall are not in scope of this manual.

V této kapitole je uveden detailni postup
praci na turbiné s uvedenim Ciselnych hodnot a
odkazu na vykresovou dokumentaci SKODA.

Zpusoby zavéSeni hlavnich dodanych dill
a manipulace s nimi je popsana v kapitole ¢.2.5.
tohoto manualu a také prfedbézné jiz v
predaném dokumentu Uvodni specifikace pro
instalaci TG SKODA »912003-YK09-05MAA-
747000“.

Mechanizace pro manipulaci s hlavnimi
dily parni turbiny se v tomto pfipadé uvazuje
nasledovné: mostovy jefab strojovny o nosnosti

80/25 t, specialni hydraulické zafizeni a
zasouvaci draha s tankovymi voziky.
Vykladka a manipulace s dily

parni turbiny vné strojovny nejsou predmétem
tohoto manualu.

Description of assembly for preparing of the Method Statement /
Popis montaze pro sestaveni Technologického postupu

The supplier of the assembly works is
required to work out the Method Statement (MP)
and produce it for the approving by the H&S
representatives at the site. It is impossible to start
the works without approved MP.

The supplier who is providing assembly will
assign to the yellow highlighted activities the
description of specific measures which he will

apply at the site. It is the activities which connect

with the change of conditions of H&S, FP and
Ecology at the workplace and further about the
activities connect with H&S of the other suppliers
on site.

1) Working place taking over and preparation
Nomination of the site manager
Training of assembly personnel
entrance to the assembly zone
Check of OHS equipment, check the working
documentation and authorization of persons
before their activities begin in assembly zone,
check the documentation of platforms and
scaffolding which are ready for using

Taking over of the bridge crane

in  OHS,
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Dodavatel montaznich praci je povinen
zpracovat Technologicky postup (dale TP) a
predlozit jej ke schvaleni slozkam BOZP na
stavenisti. Bez schvaleného TP nelze zahdjit
prace.

K ¢innostem zvyraznénym Zluté
v nasledujicim  textu pfifadi  dodavatel
provadeéjici montaz popis konkrétnich opatreni,
ktera aplikuje na stavenisti. Jedna se o ¢innosti
souvisejici se zménou podminek BOZP, PO a
Ochrany Zzivotniho prostfedi na pracovisti a
dale o ¢innosti, které souvisi s BOZP ostatnich
dodavatelll na stavenisti.

1) Prevzeti a priprava pracovisté

= Jmenovani stavbyvedouciho.

Vys8koleni montazniho personalu v oblasti
BOZP, vstup do montazni zény.

Kontrola vystroje BOZP, kontrola pracovni
dokumentace a opravnéni osob pred
zahajenim jejich €innosti v montazni zoné,
kontrola dokumentace dilG ploSin a leSeni
pfipravenych k pouZiti

Prevzeti jefabu
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Fencing and marking of workplace, erection of
assembly platforms and scaffoldings in
necessary scope for foundation check,
grounding and safety marking of scaffolding
and platforms, holes covering, marking of
emergency routes. Hang up information
information sign with company logo and
contact on the head of the handovered
workspace. Handover workspace is carry out
verifiable log to protocol and to log book.

Protocolar taking over of the foundation
including visual and dimensional check, taking
over of axis and altitude references points

Site equipment installation (power supply of
energy, containers installation, bringing of
tools and assembly mechanisms). Create
storage of chemicals (records of all safety
sheets of chemicals, which will locate in
storage); establish the system of care and
check of chemicals (lubricants, degreasers,
preservatives, detergents, adhesives and
sealants). Create storage of welding material,
create system of care and check of welding
material (coated electrodes, welding wires,
technical gases)

Check of the documentation of assembly
mechanization (electric machine and devices,
welding devices, lifting, transportation and
handling equipment

Modification of scaffolding and platforms:
building up of the provisory platforms into
openings for turbine casing and for bodies of
HPSC valves and IP valves in upper
foundation slab approx. 1 m under surface of
foundation slab

Installation of foundation plates and
wedges, installation of consoles for placing
of bodies of HP and ICSC valves

Workplace preparation for preservation
washing-off of parts. Introduction of measures
for washing and re-applying preservation
means.

Check the safety sheet of preservation and
washing means, adhesive and grouting
compounds, insulation tapes and lubricant
means

Parts unpacking and preservation washing
Assembly of handrails around the openings in
the turbine floor and their safety marking.
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Ohrazeni a oznadeni pracovisté,
vybudovani montaznich ploSin a stavba
leSeni v potfebném rozsahu pro kontrolu

zakladu, uzemnéni a bezpecnostni
oznaceni leSeni a plosin, zakrytovani dér,
vyznaceni uUnikovych cest. VyvéSeni
informacni cedule slogem firmy a

kontaktnimi udaji na vedouciho pfevzatého
pracovisté. Prevzeti pracovisté se provadi
prokazatelné zapisem do protokolu nebo
do stavebniho deniku.

Protokolarni prevzeti zakladu vcetné
vizualni a rozmérové kontroly, pfevzeti os
a vySkovych bod

Instalace zafizeni stavenisté (rozvedeni
energie, instalace kontejnerd, navezeni
nafadi a montaznich mechanisma).
Vytvofeni skladu chemikalii (evidence
vSech bezpecCnostich listd latek, které
budou ve skladu uloZeny), zavedeni
systtmu péce a kontroly chemikalii
(mazadla, odmastovadla, konzervacni
prostiedky, myci prostfedky, lepidla a
tmely). Vytvofeni skladu svafovaciho
materialu, zavedeni systému evidence,
péCe a kontroly svarfovaciho materialu

(obalené elektrody, svafovaci draty,
technické plyny).
Kontrola dokumentace montazni

mechanizace (elektrické strojky a zafizeni,
svarovaci zarizeni, zdvihaci, dopravni a
manipulaéni prostredky)

Uprava leSeni a ploSin: vybudovani
montaznich plosin do otvoru pro télesa
turbiny a télesa VT RZR a ST ventill
v horni zakladové desce cca 1 m pod
uroven povrchu zakladoveé desky

Instalace zakladovych podlozek a klind,
instalace konzol pro ulozeni téles VT a
ST RZR ventilt

Priprava pracovisté pro myti konzervace
dilt. Zavedeni opatfeni pro myti a zpétné
nanaseni konzervacnich prostredku

Kontrola bezpecCnostnich listd
konzervacnich a mycich prostfedkd,
lepicich a zalivkovych hmot, izolaénich
pasek a mazacich prostfedk.

Vybaleni a dekonzervace dil.

Montaz zabradli okolo otvord v podlazi pro
téleso turbiny a jejich bezpelnostni
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Sticking or taping of washers, moving and
leveling of foundation wedges. In case of
grinding of the concrete by the electric grinder
it is necessary to put on the cover of grinding
wheel with the device for exhaustion of dust.

Creating of workplace for welding including
measures O&S, FP, EP equal to welding on
the top concrete slab of foundation stool.

Welding of the consoles for placing of valve
bodies to the vertical plates which are
embedded in concrete foundation.

Installation of pedestals and foundation
bolts

Modification of the platform in place of LP
casing: reinforcement of area min. 6,6 x 1,0 m
in the platform next the transverse wall of the
opening in the top foundation slab, erection of
a support deck under the hole for putting on
of max. 8 pcs bolts with weight of 21,5 kg each
approx. 1 m under the surface of the
foundation slab, assembly of the side-support
(railing) from the tube-scaffolding approx.
1 m above the foundation slab on
circumference of the hole, putting of footbridge
over the opening along the hole, safety
marking of the workplace.

Preparation of foundation bolts (wrapping of
bolts by the insulation tape DENSO)

Placing of the anchor bolts of pedestal of HP
front and rear bearing stand on the support
deck into vertical position by means of a
crane, fastening of the bolts to a side-support
with setting of pitches, hanging of the pedestal
on a crane, moving the pedestal above the
bolts and down to get the bolts through,
assembly of nuts, lifting of the pedestal with
hung bolts and placing of pedestal on the
supporting wedges with getting the anchor
bolts through the top foundation slab.

Installation of 4 x 4 anchor bolts of LP casing
to top foundation slab (max. 21,5 kg each bolt)

Gradual moving of the pedestal of front and
rear HP bearing stand, transverse pedestals of
the bottom part of LP outer casing by the
same procedure.

Notice: Before moving of the pedestals of LP
casing it is necessary to remove the footbridge
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oznaceni

Nalepeni nebo zaklepani podlozek,
zavezeni a vyrovnani zakladovych klina.
V pfipadé broudeni betonu elektrickou
bruskou je nutno nasadit kryt brousiciho
kotouCe se zafizenim pro odsavani
prachu.

Vytvoreni pracovisté pro svarovani vCetné
opatfeni BOZP,PO,0ZP pfiméfenych pro
svafovani na horni betonové desce
zakladove stolice.

PFivafeni konzol pro ulozeni téles ventill
ke svislym deskam  zabudovanym
v betonovém zakladu.

Instalace kozlikti a kotevnich Sroubt

Uprava ploSiny vmisté NT télesa:
vyztuzeni plochy min. 6,6 x 1,0 m v ploSiné
u pricné stény otvoru v horni zakladové
desce, vytvoreni opérné plosSiny pod
dirou pro ulozeni max. 6 ks Sroubl max.
21,5 kg kazdy cca 1,0 m pod uroven
povrchu zakladové desky, montaz bocni
opéry (zabradli) z trubkového leSeni cca
1 m nad zakladovou desku na obvod diry,
poloZeni pochozi lavky pfes otvor v horni
zakladové desce podél diry, bezpe&nostni
oznaceni pracovisté.

Pfiprava zakladovych Sroubl (navinuti
izolani pasky DENSO).

Ulozeni kotevnich Sroubu kozliku pfedniho
a zadniho VT loziskového stojanu na
opérnou plosSinu jefabem do svislé
polohy, uvazani Sroubu k boénim opéram
s nastavenim rozteci, zavéSeni kozliku na

jefab, najeti kozlikem nad Srouby,
navle€eni kozliku na Srouby, montaz
hornich matic, zvednuti kozliku se

zavéSenymi Srouby a uloZeni kozliku na
pfipravené klinové podlozky s provlecenim
kotevnich Sroubl skrze horni zakladovou
desku.

Zavezeni 4 x 4 ks zakladovych Sroubt
zadniho NT télesa v horni zakladové
desce (max. 21,5 kg kazdy Sroub).
Postupné zavezeni kozliku pFfedniho a
zadniho VT loziskového stojanu, pficnych
kozlikt spodku NT vnéjSiho télesa stejnym
zpusobem.

Poznamka: Prfed zavezenim kozliki NT
télesa je nutno odstranit pochozi lavku
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from opening in the top foundation slab.
Lifting of 4 anchor bolts, getting them through
and hanging of rear LP casing

Attention: During moving of pedestals, getting
the anchor bolts through and the nut assembly
it is prohibited to enter on the platform in
place of LP casing and under the top
foundation slab in place of support deck for
bolts (around the condenser and between the
columns of foundation stool).

Installation of “the lost shuttering” for future
embedding of pedestals into the grout.
Assembly of scaffolding and erection of walk-
able footbridges with handrails beside the
places for lower nuts of foundation bolts.
Check and safety marking of the footbridges.
Assembly of lower nuts of foundation bolts
from the footbridges.

Preparation of pedestals for the bearing
stands installation (washing of preservation,
greasing of grooves etc)

Reduced tightening of the anchor bolts of all
pedestals with the altitude and level setting at
the parallel time.

Removing of platforms from the openings for
turbine casings in top foundation slab and
providing of safety measures around these
openings (railing).

Assembly of bearing stands

Assembly of the turbine bearing’s stands on
arranged pedestals, opening of stands,
checking of the bearings after transport
Installation of holders for string measuring
Setting of side position of the bearing stands
according to the string, string taking off
Inserting of the rings of dummy shaft into
bearings and setting of the prescribed
bearings” altitude. Measuring of the bearings’
altitude is done by apparatus for optic or laser
levelling with usual accuracy. Setting of
bearings” position is done by moving with
whole stands with pedestals (shift of wedges
in couple, shims” inserting).

Putting of the whole dummy shaft with rings
into bearings, setting of the accurate position
of bearing stands according to the circullar
recess of bearing stands (horizontal plane,
slope). Measurement is done by the inside
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z otvoru v horni zakladové desce.
Zvednuti, provleCeni a zavéSeni 4 ks
kotevnich Sroubl na kazdy kozlik NT
zadniho télesa

Upozornéni: Béhem navlékani kozliku na
kotevni Srouby a montaze matic je
zakazan vstup na ploSinu v misté NT
télesa a pod horni zakladovou desku
v misté opérné plosiny Sroubl (kolem
kondenzatoru a mezi sloupy zakladove
stolice).

Montaz ,ztraceného bednéni“ pro budouci
zaliti kozlik( do zalivkové hmoty.

Montaz leSeni a zbudovani pochozich
lavek se zabradlim vedle mist pro spodni
matice kotevnich Sroubu. Kontrola a
bezpec€nostni oznaceni lavek.

Montaz spodnich matic kotevnich Sroubl
z pochozich lavek.

Priprava kozliki pro montaz loziskovych
stojand  (myti konzervace, promazani
drazek atd)

Redukované utazeni kotevnich Sroubu se
soucasnym nastavenim vysky a
vyrovnanim vsech kozlikd.

Odstranéni ploSin zotvord pro télesa
turbiny v horni zakladové desce a
provedeni bezpeénostniho zajisténi téchto
otvorl (zabradli).

Montaz loziskovych stojant

Montaz loziskovych stojant turbiny na
pripravené kozliky, otevieni stojand,
kontrola lozisek po dopravé

Instalace stojanu pro méfeni na strunu
Stranové vyrovnani loziskovych stojand na
strunu, vyjmuti struny.

VloZeni krouzkd kontrolni hfidele do
loZisek a nastaveni pfedepsané vyskové
polohy lozisek. Méfeni vysky lozisek se

provadi pfistrojem pro optickou nebo
laserovou nivelaci bé&Zné  presnosti.
Nastaveni polohy lozisek se provadi
pohybem celych loziskovych stojanu

s kozliky (zasouvani zakladovych klinu ve
dvojici, podkladani).
Vlozeni celé kontrolni hfidele s krouzky do

loZisek, nastaveni  pfesné  polohy
loziskovych  stojand  podle  vykruzku
loziskovych stojant (horizontalni rovina,
naklon). Méfeni se provadi
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micrometer. Taking the dummy shaft out.

Assembly of the bottom part of LP outer
casing and HP, IP casing

Assembly of walk-able platform into condenser
neck — if it is not already installed

Check of slinging equipment and providing of
OHS measures for handling with heavy parts

Creation of turning place = providing of the
safe space for turning components while they
are fully hung on the main and the auxiliary lift
of overhead crane of machine hall

Gradually moving of bottom LP outer casing
(first of all moving of bottom LP outer casing -
closer to IP part of turbine, after that moving of
rear bottom LP outer casing and finally middle
LP outer casing.

Earthing of components of LP bottom casing
Gradually assembly of bottom parts of LP
outer casing together on the position.

Levelling of bottom part of LP outer casing.
Measuring with the hose water-level,
measuring of position of circullar recess of
casing against the dummy shaft. Change of
altitude is done by shims” inserting under
pedestals or by shifting of the foundation
wedges in couple side position by shifting by
means of hydraulic jacks.

Scaffolding erection in necessary range.
Carrying out of the tightness welds and
screws tightening by the prescribed torque.
Dismantling of scaffolding. Check of the casing
level and of the proper contact of pedestals to
casing.

Assembly of screws into the parting plane,
preparation for putting of inner parts inside
(washing of preservation, greasing of grooves
for gland bodies...).

Providing of OHS measures for assembly of
the manoeuvre equipment with its supporting
structure (local limitation of assembly works in
machine hall).

Preparation for moving of HP casing

Inspection of the documentation of contractor
who provides the handling with HP casing
(static calculation, licence of operators,
revision sheets of the equipment, risk analysis
and measures for the risk minimize, etc). Load
test of manoeuvre equipment.
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mikrometrickym
kontrolni hfidele.

odpichem. Vyjmuti

Montaz spodku NT vnéjsSiho télesa a VT,
ST télesa

Montaz pochozi podlahy do nastavby
kondenzatoru — neni-li jiZ nainstalovana
Kontrola vazacich prostfedkl a zajisténi
opatfeni BOZP pro manipulaci s tézkymi
dily.

Vytvofeni obratisté = zabezpeceny prostor
pro ota¢eni komponent pfi zavéSeni na
hlavni a pomocny zdvih mostového jefabu
strojovny

Pospupné premisténi spodkd NT vnéjSiho
télesa (nejprve predni ¢ast NT spodku
télesa - blize k ST turbing, poté zadni Cast
NT spodku télesa a nakonec stfedni Cast
NT spodku télesa.

Uzemnéni dili spodku NT télesa

Postupné smontovani spodkd NT vnéjsSiho
télesa na pozici.

Vyrovnani spodku NT vnéjSiho télesa.
Méfeni hadicovou vodovahou, méfeni
polohy vyvrtu télesa na kontrolni hfidel.
Zména vySky se provede podkladanim
kozliki nebo zasouvanim zakladovych
klind ve dvojici. Zména stranové polohy

posouvanim pomoci hydraulickych
zvedaka.
Stavba leSeni v potfebném rozsahu.

Provedeni téstnostnich svarl a dotazeni
Sroubu na pfedepsany moment.

Demontaz leSeni. Kontrola vyrovnani
télesa a spravného styku kozliki s
télesem.

Montaz SroubU do délici roviny, pfiprava
na vlozeni vnitfnich dild (myti konzervace
a promazani drazek pro télesa ucpavek,
pera...).

Zajisténi opatfeni BOZP pro montaz
manévrovaciho zarizeni a jeho
podpérnych konstrukci (lokalni omezeni
montaznich praci ve strojovné).

Priprava pro zavezeni VT télesa

Kontrola dokumentace dodavatele
provadéjiciho manipulaci s VT télesem
(staticky vypocet, opravnéni obsluhy

zarizeni, revizni listy zafizeni, rozbor rizik
a opatfeni na jejich minimalizaci, atd).
Provedeni zatézovaci zkousky
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Providing of OHS measures for handling with
abnormal-load components (preventing of
entry of people, local interruption of assembly
works in machine hall).

Moving of bottom HP casing in closed forme
onto the front HP and rear HP bearing stands.
Earthing of HP casing.

Levelling of HP casing and its attachment to
the bearing stands.

Moving of bottom IP casing onto the rear HP
bearing stand and on the LP casing.

Earthing of IP casing.

Levelling of IP casing and its attachment to the
bearing stands.

Dismantling of the manoeuvre equipment
including the supporting structures.

Assembly of walk-able platforms around the
parting plane of turbine casings (handrails,
earthing)

Assembly of cover of LP outer casing
Moving of the components of cover of LP outer
casing onto bottom part. Assembly of the
cover together including the checking of
contact among components in parting planes.
Creating of preassembly workplace for the
tightness welds doing on cover of LP outer
casing including adequate measures OHS,
FP, EP (enough loading capacity of floor,
ventilation, heating, inlet of electricity).

Erection of scaffolding in necessary range
carrying out of the tightness welds.
Dismantling of the scaffolding.

Moving of the cover on the bottom part and
checking of contact in horizontal parting plane.
Moving the cover aside onto wooden supports
in accordance with drawing “Lay-down plan”
P16005538.

Assembly of LP inner parts into turbine
bottom parts and leveling

Gradually unpacking of bottom inner parts (,
diaphragms, gland bodies, deflectors).

Assembly of the bottom and top halves of
deflectors.

Hanging of the bottom halves of deflectors into
the bottom part of LP outer casing.

Assembly of feathers and set-wedges into the
bottom of LP outer casing.

Preparation of LP inner casing for the
diaphragm inserting (preservation washing,
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manévrovaciho zafizeni.

Zaijisténi opatfeni BOZP pro manipulaci
s nadmérné hmotnymi dily (zamezeni
vstupu osob, lokalni pferuseni montaznich
praci ve strojovné).

Zavezeni VT télesa v uzavieném stavu na
predni VT a VT zadni lozZiskovy stojan.
Uzemnéni VT télesa.

Vyrovnani VT télesa a jeho upevnéni
k loZiskovym stojanim.

Zavezeni spodku ST télesa na
zadni VT loziskovy stojan a NT téleso.
Uzemnéni ST télesa.

Vyrovnani ST télesa a jeho upevnéni
k loziskovym stojanim.

Demontaz manévrovaciho zafizeni v€etné
podpérnych konstrukci.

Montaz pochozich ploSin okolo délici
roviny téles turbiny (zabradli, uzemnéni).

6) Montaz vika NT vnéjsSiho télesa

Zavezeni dild vika NT vnéjSiho télesa na
spodek. Smontovani vika v&etné kontroly
dosedani dila v délicich rovinach.

Vytvofeni predmontazniho pracovisté pro
svafovani téstnostnich svarl na viku NT
vnéjsiho télesa vCetné zajisténi
pfiméfenych opatfeni BOZP, PO a OZP

(dostate€na nosnost podlazi, odsavani,
vytapéni, pfivod elektfiny).
Montaz leSeni v potfebném rozsahu,

provedeni téstnostnich svar(l. Demontaz
leSeni.

Zavezeni vika na spodek a kontrola
dosedani  horizontalni  délici  roviny.
OdlozZeni vika na dfevéné podlozky dle
vykresu ,,Odkladaci plan“ Pt6005538.

Montaz NT vnitinich dild do spodku
turbiny a jejich vyrovnani
Postupné vybaleni spodkl vnitfnich dila

(rozvadéci kola, télesa ucpavek,
deflektory)
Sestaveni hornich a spodnich polovin
deflektort

Zavéseni spodnich polovin deflektord do
spodku NT vnéjsiho télesa

Montaz per a stavécich klinl do spodku
NT vnéjSiho télesa

Pfiprava stfedniho NT télesa pro vlozZeni
rozvadécich kol (myti  konzervace,
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greasing).

The first alignment of rotors” catenary
Check of documentation and condition of the
lifting beam and slinging means. Providing of
OHS measures for handling with heavy parts

Preparation of the lifting beams: un-wrapping,
preservation washing off, greasing of the
sliding surfaces, setting of position of
suspensions, assemble with ropes.

Releasing of LP rotor from the transport stand,
hanging of rotor on the lifting beam, tuning of
the rotor level, lifting of the rotor and its
moving into bearings.

Alignment of rotors” catenary into deflection
curve according to measurement of mutual
rotors” position in couplings of LP rotor with
HP and IP rotor and rotor of generator.
Checking of clearance and contact of collar of
HP and IP rotorto segments of the thrust
bearing according the instruction Q159150.
Correcting of the bearings’position and slope
of bearing stands is done by change on the
supporting wedges under pedestals of bearing
stands.

Taking of LP rotor out

Assembly of the LP diaphragms

Inserting of diaphragms into the bottom part of
LP middle casing and bottom parts of gland
bodies into bottom part of LP outer casing,
taking of the labyrinth segments out.

Check of slinging equipment and providing of
OHS measures for handling with heavy parts
mutual

Setting of position  of

components in the turbine steam flow path
(radial and axial setting)

Dummy shaft putting into bearing and radial
position of bottoms of LP casings setting
against the dummy shaft.

Inserting of rotor, measurement of rotors’
catenary alignment in couplings, , setting of
the tilt of bearing stands

Taking out the LP rotor, correcting of position
of, checking of rotors” alignment in couplings.

Carrying out of VPL measuring for comparison
of values with values from pre-assembly in
producing plat. Repair of the found deviations.

Continuous inserting and taking out of the
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promazani).

Prvni vyrovnani rotorové soustavy
Kontrola dokumentace a stavu zvedaci
traverzy a vazacich prostfedkl. Zajisténi
opatfeni BOZP pro manipulaci s tézkymi
dily.

Pfiprava zvedacich traverz: vybaleni, smyti
konzervace, promazani kluznych ploch,
nastaveni polohy zavésu, skompletovani
s lany.

Uvolnéni NT rotoru z dopravniho stojanu,
zavéSeni rotoru na zvedaci traverzu,
doladéni rotoru do vodorovné polohy,
zvednuti rotoru a jeho vloZeni do loZisek.
Vyrovnani rotorové soustavy do
pruhybovky podle méfeni vzajemné polohy
rotorl ve spojkach NT rotoru s VT a ST
rotorem a rotorem generatoru.

Kontrola vile a dosedani nakruzku VT a
ST rotoru na segmenty axialniho loziska
dle navodky Q159150.

Oprava vyskové polohy loZisek a naklonu
loZiskovych stojan( se provadi zménou na
podpérnych klinech pod kozliky
loZiskovych stojanu.

Vyjmuti NT rotoru.

Montaz NT rozvadécich kol

Vlozeni spodku rozvadécich kol do spodku
NT stfedniho télesa a spodkl téles
ucpavek do spodku NT vnéjSiho télesa,
vyjmuti labyrintovych segmenta.

Kontrola vazacich prostiedkd a zajisténi
opatfeni BOZP pro manipulaci s tézkymi
dily.

10) Ustaveni vzajemné polohy dilt pratocéné
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¢asti turbiny (radidalni a axialni
vyrovnani)
Vlozeni kontrolni hfidele do lozisek a

radialni vyrovnani spodku NT télesa vici
kontrolni hfideli.

Vlozeni NT rotoru, méfeni vyrovnani
rotorové soustavy ve spojkach, nastaveni
naklonu loZiskového stojanu

Vyjmuti rotoru, oprava polohy loZisek,
kontrola vyrovnani rotorové soustavy ve
spojkach.

Provedeni meéfeni VPN pro porovnani
hodnot s hodnotami z kontrolni montaze ve
vyrobé. Oprava zjisténych odchylek.

Pribézné vkladani a vyjimani kontrolniho
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dummy shaft and LP rotor. Achieving of radial
and axial alignment in open state

11)

If a huge differences of flexible
deformation of LP casing (in comparison with
the pre-assembly at producer), it would be
necessary to carry ou so-called “Measuring
of concentrity of steam flow path elements
in closed state” and verifying of the final
setting of components” position by
methods of plasters. These activities means
to carry out the preparation works, repeatedly
insert and take out the rotor, repeatedly box up
and open the casings. Above described
activities are not usually done on site, but it
is necessary that the sub-contractor who
provides the site assembly works takes in
account the posibility of arising of described
works.

Assembly of bodies of HP and IP SC valves
(turbine Stop and control valves)

Check of slinging equipment and providing of
OHS measures for handling with heavy parts
Preparation of the struts including the fixture-
sleeves, provisory supporting of the struts in
the perpendicular position against to the top
foundation slab.

Unwrapping and preparation of bodies of HP
and IP SC valves for assembly (checking of
condition after transport, preservation washing
off, greasing, checking of clearance in the fit of
ball journals, etc).

Hanging of the bodies of HP and IP SC valves
on a crane. Lifting of the bodies, their turning
from transport position to assembly position
with touching of their pipe-sockets to the top
foundation slab (supporting by wooden
beams), level setting.

Moving of the bodies of HP and IP SC valves
on the struts, locking their position by means
of the fixture-sleeves. Locking the position of
struts by tack-welding of splice-bars.

Assembly of servomotors, sensors of
instrumentation and piping of HP hydraulic
control systém.

Preparation of the valves” bodies for the piping
connecting (steam and drainage) and for the
proceeding of pressure tests on piping
including the taking the internals from Stop
valve out and installation of in-built provisories.
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hiidele a NT rotoru. Dosazeno radialniho i
axialniho vyrovnani v otevieném stavu.

UPOZORNENI:

V pfipadé, Zze by pfi pokladani dill
turbiny na pozici byly zjistény enormni
rozdily v pruzné deformaci NT télesa (v
porovnani s pfed-montazi u vyrobce), mize
nastat nutnost provedeni takzvaného
»Méreni centricity dild pratoc¢né casti
v zavieném stavu“ a ovéreni vysledného
vyrovnani dili metodou naplasti. Uvedené
¢innosti jsou spojeny s pfipravnymi pracemi,
opakovanym vkladanim a vyjimanim rotoru,
se zaviranim a oteviranim téles a na
stavenisti se obvykle neprovadi, je v3ak
nutno, aby  subdodavatel zajistujici
provedeni montaznich praci vzal v uvahu
moznost vyskytu popsanych praci.

11) Montaz téles VT a ST RZR ventill
(rychlozavérné a regulaéni ventily
turbiny)

= Kontrola vazacich prostifedkd a zajisténi
opatfeni BOZP pro manipulaci s tézkymi
dily

= Pfiprava vzpér vcetné fixaCnich objimek,
provizorni podepieni vzpér v kolmé poloze
k horni zakladové desce.

= Vybaleni a pfiprava téles VT a ST RZR
ventill na montaz (kontrola stavu po
dopravé, myti konzervace, promazani,
kontrola vule v ulozeni kulovych €ep, atd).

= ZavéSeni téles VT a ST RZR ventild na
jefab. Zvednuti téles, jejich otoCeni
z dopravni do montazni polohy s opiranim
hrdel pro pfipojeni potrubi o horni
zakladovou desku (podlozeni dfevénymi
tramy), vyrovnani.

= Zavezeni téles VT a ST RZR ventild na
vzpéry a zafixovani jejich polohy na pozici
pomoci fixacnich objimek. Zajisténi polohy
vzpér pristehovanim prilozek.

= Montaz servopohonu, Cdidel
potrubi VT hydraulické regulace.

méfeni a

= Priprava téles ventild na pfipojeni potrubi
(para a odvodnéni) a vykonani tlakovych
zkouSek na potrubi v€etné vyjmuti
vnitfnich  dild RZ ventilu a instalace
vestaveb.
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Connecting of piping and cables to
servomotors and the bodies of HP and IP SC.
Setting of tilt of struts of valves” bodies into
operational state (releasing of splice-bars,
shifting and repeating tack-welding of the
splice-bars). Repair of painting around the
welds (after the completion of pressure tests
on piping).

Assembly of thermal insulation.

Preparation of the valves” bodies for
proceeding of purge processes on steam inlet
pipeline: replacement of in-built provisories for
pressure test in Stop valves to provisories for
the chemical cleaning and steam-blowing
including the counter-flange of provisory

piping.

12) Preparation of boxing up of LP and IP
casing

13)

Taking of the lower halves of diaphragms out,
cleaning of the casings and diaphragms by the
blowing with pressured air, putting the parts
back.

Inserting of LP an IP rotor, checking and
correcting of the rotors” catenary into
deflection curve for TG operation.

Assembly of traverses between the bearing
stands and bottom of HP and IP casing
including the re-machining and installation of
spacers. Fixation of the set position of
components (assembly of pins, welding).
Greasing of the contact surfaces, connecting
pieces and screws, repair of the sliding lack in
threads.

Checking of the free passage of holes at
steam pressure measurement and drainage
system.

Measuring of the final clearances in the steam
flow path and issue of the report about.

LP casings” boxing up
Assembly of the upper parts of gland bodies
and cones.
Assembly of guiding pins into the flange of
parting plane
The sealing paste aplying onto parting plane of
LP inner casing, moving of the cover on
bottom part and tightening of screws in the
parting plane of the casing.
Assembly of top parts of deflectors and
completion of covering sheet s assembly.
Completion of assembly of drainage piping
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Pfipojeni  potrubi a kabelaZze na
servomotory a télesa VT a ST RZR ventilG.
Nastaveni naklonu vzpér téles ventill do
provozniho stavu (uvolnéni pfilozZek,
posunuti a opétné pfistehovani pfilozek).
Oprava natéru okolo svarovych ploch (po
ukonceni tlakovych zkousek na potrubi).

Montaz tepelnych izolaci.

PFiprava téles ventill na vykonani Cisticich
operaci na potrubi pfivodu pary: vyména
vestavby RZ ventilu pro tlakové zkouSky a
instalace vestaveb chemické Cisténi a
profuk  parovodu vcetné protipfiruby
provizorniho potrubi.

12) Priprava na zavieni NT a ST télesa
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Vyjmuti spodnich polovin rozvadécich kol,
vyCisténi téles a rozvadécich kol
vyfoukanim stlaenym vzduchem, vilozeni
dilG zpét.

VloZeni NT a ST rotoru, kontrola a korekce
vyrovnani rotorové soustavy do
prihybovky na provoz TG.

Montaz traverz mezi loziskové stojany a
spodek VT a ST télesa v&etné opracovani
a instalace mezikusu. Pojisténi nastavené
polohy dild (montaz kolikd, svary).

Promazani stykovych ploch, spojovacich
dild a Sroubl, oprava kluzného laku
v zavitech.

Kontrola prachodnosti dér méreni tlaku
pary a odvodnéni.

Proméreni finalnich vuli v ustaveni parni
pruto¢né ¢asti a jejich zaprotokolovani.

Zavreni NT a ST télesa

Montaz hornich dild téles ucpavek a
kuzelu.

Montaz vodicich sviCek do pfiruby délici
roviny

Naneseni tésnici pasty na délici rovinu NT
vnitfniho télesa, zavezeni vika na spodek
télesa a dotazeni Sroubl délici roviny
télesa.

Montaz hornich  dili  deflektord a
dokon&eni montaze krycich plecha.
Dokonc&eni montaze potrubi odvodnéni a

Prepared: O.Baroch
Approved: P.LeSeticky



https://truckmanual shub.com/

Doosan Skoda Power

Tylova 571 31600 Plzeri | Ceska Republika

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

and the piping of spray-water for cooling of
steam down including the pressure tests.

= Assembly of the cover of LP outer casing and
tightening of screws in the parting plane of the
casing.

= Assembly of compensators and relief
membranes onto the cover of LP outer casing.

= Moving of the covers of inner casings and
carriers to IP casing

= Assembly of the covers of outer casing and
tightening of screws in the parting planes of
the casings.

_ Below described assembly work can

be carried out only after the embedding of pedestals
into grout and after the final TG alignment not earlier
then 2 months before turbine start-up (forming of the
concrete foundation).

e Measurement of the actual dimensions for re-
machining of Distance washers for the altitude
and side position of inner LP casing inside LP
outer casing.

¢ Re-machining of the washers according to the
measurement.

e Replacing of the temporary washers to the final
washers.

e Welding to fix the position of some components.

14) Completion of machining of holes for
coupling bolts and accurate alignment of
rotors” catenary

= Modification of the alignment of rotors’
catenary (turbine, generator) due the
completion of machining of holes for coupling
bolts.

= Completion of machining of holes for coupling
bolts, releasing of rotors in couplings.

= Precise alignment of rotors” catenary to the
operational condition. The spring supports of
condenser and top foundation slab (if exist)
remain arrested.

Notice: This work can be done anytime during
the turbine assembly before the final rotors’
connecting in couplings and before the final
alignment of components in the steam flow
path. But it is recommended to complete the
machining before the oil system flushing (the
chips and impurities come into the bearing
stands), possibly carry out it just before the
embedding of pedestals into grout (easy
change of rotors” position, precise alignment
of rotors” catenary has not been completed
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vodniho sestfiku pary véetné provedeni
tlakovych zkousSek.

= Montaz vika NT vnéjSiho télesa vcetné
dotazeni Sroubu délici roviny télesa.

= Montaz kompenzatord a membranovych
pojistek na viko NT vnéjsiho télesa.

= Zavezeni vik vnitinich téles a nosi¢u ST
télesa

=  Montaz vik vnéjSich téles v€etné dotazZeni
Sroubu délich rovin téles.

_ Nize popsané montazni
operace provadéjte aZ po provedeni zalivky a po
konec¢ném vyrovnani TG nejdrive 2 mésice pred

najizdénim  turbiny na otacky (tvarovani
betonového zakladu).
e Odméreni  skutecnych rozméru pro

opracovani distan¢nich podlozek vySkového
a stranového uloZeni vnitiniho NT télesa ve
vnéjsim.

e Opracovani podlozek dle nameéra.

e Vyména montaznich podlozek za aktivni.
e Provedeni fixaénich svart nékterych dilu.

14) Dokonéeni opracovani dér pro spojkové
Srouby a prFesné vyrovnani rotorové
soustavy pred zalivkou.

= Uprava vyrovnani rotorové soustavy
(turbina, generator) za ucelem dokonceni
opracovani dér pro spojkové Srouby.

= Dokonc¢eni opracovani dér pro spojkové
Srouby, uvolnéni rotord ve spojkach.

= Pfesné vyrovnani rotorové soustavy na
provozni  stav.  Pruzinové  podpéry
kondezatoru a horni zakladové desky
(existuji-li) zGstavaji zaaretovany.
Poznamka: Tato operace mulze byt
provedena kdykoli béhem montaze turbiny
pred finalnim sespojkovanim rotord a
finalnim vyrovnani dild v parni prato¢né
Casti. Je vSak doporuCeno provést
opracovani pfed proplachem olejového
systému (do loZiskovych stojanl vnikaji pfi
obrabéni tfisky a nedistoty), pfipadné jesté
pred zalivkou kozliki do betonu (snadna
zména polohy rotorl, neni dokon&eno
pfesné vyrovnani).
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yet).

15) Connecting of the piping and the flange of

superstructure coat of condenser to the
turbine casings

Mounting of sensors on turbine for monitoring
of deformations or shifts during welding of
piping and superstructure coat of condenser
to the turbine casings and also during

grouting.

Welding of piping to the bottom casing,
welding of the superstructure coat of
condenser with checking of a possible

deformations and shifts.

Notice: It is recommeded to apply the
methode VPL (very precise levelling), measure
the initial state at the beginning, then to
measure the state continually and to compare
the data.

16) Embedding of pedestals into the grout

Creating of workplace for activities with
concrete including OHS, FP and EP measures
adequate for turbine a generator embedding
into grouting compound.

Check the safety sheets of grouting
compound, check the documentation of
deployed mechanisms

Assembly of shuttering and carrying out of
embedding including sampling

Removing of concrete workplace, providing of
assembly workplace purity, waste disposal

17) Precise alignment of rotors” catenary and

connecting of rotors in couplings in limited
scope, preparation of turbine for the purge
procedures on the oil system and HPH
Charging of condenser with water up to
operation levels (water space and steam
space).

Releasing of arestments of the spring supports
of condenser, cooling water piping and the top
foundation slab (if exists).

Precise alignments of rotors” catenary into
operational condition.

Provisory rotors connecting in couplings by 2
or 4 bolts in the coupling hubs of rotors.
Cleaning of bearing stands and preparation of
turbine for flushing of piping of lubrication &
jacking oil system (provisory piping around
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15) Pripojeni potrubi a pfiruby nastavby

kondenzatoru na télesa turbiny

Osazeni turbiny méfidly pro sledovani

deformaci nebo  posuvll v prabéhu
pfivafovani potrubi a nastavby
kondenzatoru  ktélesim  turbiny a
v pribéhu zalivky.

Pfivafeni potrubi do spodku turbiny,
pfivafeni nastavby kondenzatoru
s kontrolou  pfipadnych deformaci a
posuva.

Poznamka: Doporuéeno je vyuzit metodu
VPN (velmi prfesna nivelace), provést
nejprve méreni vychoziho stavu, nasledné
méfit pribézné stavy a data porovnavat.

16) Provedeni zalivky kozlik

Vytvofeni pracovist€ pro betonarské
Ginnosti véetné opatfeni BOZP, PO,
Ekologie pfiméfenych pro zalivku turbiny a
generatoru do zalivkové hmoty.

Kontrola bezpecnostnich listd zalivkové
hmoty, kontrola dokumentace nasazenych
mechanismu.

Montaz bednéni a provedeni
vCetné odebrani kontrolnich vzorka.
Odstranéni  betonafského  pracoviste,
zajisténi Cistoty montazniho pracovisté,
likvidace odpadu.

zalivky

17) Pfesné vyrovnani rotorové soustavy a
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sespojkovani rotort v omezeném
rozsahu, pfiprava turbiny na Gdistici
operace olejového systému a VTH
Naplnéni kondenzatoru vodou na provozni
hladiny (vodni a parni prostor).

Uvolnéni aretaci pruZinovych podpér
kondenzatoru, potrubi chladici vody a
horni zakladové desky (existuji-li).

Pfesné vyrovnani rotorové soustavy na
provozni stav.

Provizorni sespojkovani rotord na 2 az 4
Srouby ve spojkovych kotoucich rotor(.
Vycisténi loziskovych stojant a pfiprava
turbiny na proplach potrubi systému
mazaciho & zvedaciho oleje (provizoria
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bearing stands, bushing of sensors sealing,
etc.)

18) Proceeding of purge processes on turbine

Disconnecting piping of lubrication & jacking
oil system from bearing stands, disconnecting
piping of HP hydraulic control system from
servomotors and aggregate, assembly of
flushing provisory

Creating of workplace for clean of screens and
filters including OHS, FP, EP measures
adequate for carrying out of purge procedures
(stop buttons, means for collection and
liquidation of oil in case of leakage, material
extinguishers).

Carrying out of purge procedures on
lubrication & jacking oil and HP hydraulic
control system including evaluation.
Dismantling of provisory of lubrication &
jacking oil and HP hydraulic control system
and change of flushing filling instead operation
filling

Carrying out of chemical cleaning and blowing
trough of the steam inlet piping to the stop
valves bodies, evaluation of blowing through
result, check the purity by endoscope

19) Completion of assembly and preparation of

turbine for mechanical run on turning gear

Connecting of piping of lubrication & jacking oil
on the bearing stands and inside the stands
Connection of piping of HP hydraulic control
system to the aggregate and servomotors
(when the blowing through and endoscopic
checks are done)

Removing of in-built internals from stop valves,
assembly of inner parts and putting valves into
the operation state.

Setting of the working characteristic of turbine
valves (valves, flaps, control orifices)
Mechanical setting of sensors of
instrumentation (position against the object of
measurement), adjustment and testing of
signal converters, setting of the initial state
(zero) in the electronic turbine control system.
Turning gear assembly and testing.

Carry out of the record about mutual position
of turbine and generator towards upper and
bottom foundation slab and altitude reference
point of machine hall by very precise leveling
(VPL)
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potrubi  kolem lozZiskovych
zatésnéni prachodek Cidel, atd.).

stojandq,

18)  Vykonani Cisticich operaci na turbiné

= QOdpojeni potrubi systému mazaciho &
zvedaciho oleje od loziskovych stojana,
odpojeni  potrubi systému hydraulické
regulace (VTH) od servopohonu a
agregatu, montaz provizorii proplachu.

= |Instalace pracovisté pro Cisténi sit a filtru,
zavedeni opatfeni BOZP, PO, Ekologie
pfiméfené pro vykonani Cisticich operaci
(stop tlacitka, prostfedky pro sbér a
likvidaci oleje v pfipadé uniku, vécné
hasici prostfedky).

= Vykonani C isticich operaci na systému
mazaciho & zvedaciho oleje a VTH v&etné
vyhodnoceni.

= Demontaz provizorii na systému mazaciho
& zvedaciho oleje a VTH a vyména
proplachovaci napiné za provozni.

= Provedeni chemického Ccisténi a profuku
potrubi pfivodu pary do téles RZ ventild,
vyhodnoceni vysledk( profuku, kontrola
Cistoty endoskopem

19) Dokonéeni montaze a priprava turbiny
na mechanicky chod na natacedle

= Pfipojeni potrubi mazaciho & zvedaciho
oleje na loZiskové stojany a uvnitf stojana.

= Pfipojeni potrubi VTH na agregat a
servopohony (po ukon&eni profuku a
endoskopickych kontrol)

= Vyjmuti vestaveb RZ ventild, montaz
vnitfnich dild a uvedeni ventild na provozni
stav

= Sefizeni pracovni charakteristiky armatur
turbiny (ventily, klapky, regulaéni clony).

= Mechanické nastaveni Cidel méfeni
(poloha vi&i objektu méfeni), nastaveni a
odzkouseni pfevodnikld signalu, nastaveni
vychoziho stavu (nuly) v elektronickém
fidicim systému turbiny.

= MontaZz natacedla a jeho odzkousSeni

= Provedeni zaznamu vzajemné polohy
turbiny a generatoru va¢i horni a spodni
zakladové desce a nezavislému bodu
strojovny metodou velmi pfesné nivelace
(VPN).
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Application of measures for work with paints
from point of view of OHS, FP, EP, checking of
the safety sheets of the paints

Completion of paints in places of welds and
repair of the paints which were damaged
during assembly works, application of local
preservation if necessary.

Preparation of workplace for assembly of
thermal insulation (adjustment of the platforms
and scaffoldings)

Adaptation of measures of OHS, FP, EP
adequate for work with thermal insulation
Assembly of thermal insulation on turbine
casings and valves bodies with respect to
measuring of VPN before start up.
Pre-assembly of anti-noise cover

Preparation of turbine for operation on turning
gear and for carry out of individual tests on
related devices

20) Correction of concentricity setting in the

turbine steam flow path and rotors’
catenary connecting in couplings befor
ethe first start up

Open of bearing stands and releasing of rotors
in coupling

Filing of condensers up to operation level,
unlock the spring support of condensers and
cooling water piping

Carrying out of measurement by very precise
leveling (VPL), measurement of rotor-set
alignment in couplings, measuring of the
casings position against rotors

Evaluation of measurements and carrying out
of alignment (bearings inside of bearing
stands, LP inner casing in outer, installation of
final pads of inner casing instead of adjustable
pads)

Rotor's system coupling together, closing of
bearing stands

Finishing of thermal insulation assembly
Preparation of turbine for preheating and
staring up on the speed

Introduction of measures of OHS, FP, EP on
workplace for turbine washing after assembly.

Check of the safety sheets of washing means

Washing of turbine and anti-noise cover
Dismantling of outer scaffolding and cleaning
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Zavedeni opatfeni pro praci s natérovymi
hmotami z hlediska BOZP, PO, OZP,
kontrola bezpecnostnich listd natérovych
hmot.

Dokonéeni natér(i v misté svarl a oprava
natéri poskozenych montazni c&innosti,
naneseni lokalni konzervace bude-li
potfeba.

Priprava pracovisté pro montaz tepelnych
izolaci (uprava leSeni a ploSin).

Uprava opatfeni BOZP, PO, Ekologie
pfimérené pro praci s tepelnou izolaci.
Montaz tepelnych izolaci na télesa turbiny
a ventild s ohledem na provedeni VPN
pfed najetim.

Pfedmontaz protihlukového krytu

PFiprava turbiny na provoz na natacedle a
k provedeni individualnich zkouSek na
souvisejicich zafizenich

20) Korekce vyrovnani parni prato¢né casti

turbiny a sespojkovani rotorové

soustavy pred prvnim najetim

Otevreni loziskovych stojant a uvolnéni
rotort ve spojkach

Naplnéni kondenzatoru na provozni
hladiny, uvolnéni pruZinovych podpér
kondenzatoru, potrubi chladici vody a
horni zakladové desky (existuji-li)
Provedeni méfeni velmi pfesnou nivelaci
(VPN), méfeni vyrovnani  rotorové
soustavy ve spojkach, méfeni polohy téles
vuci rotoram.

Vyhodnoceni méfeni a provedeni Uprav
vyrovnani (loziska uvnitf lozZiskovych
stojani, NT wvnitfni téleso ve vngjSim,
instalace finalnich podlozek vnitfnich téles
namisto stavitelnych podlozek)
Sespojkovani rotorové soustavy, zavreni
loziskovych stojanu

Dokoné&eni montaze tepelné izolace
Pfiprava turbiny k prohfevu a najeti na
otacky

Zavedeni opatfeni BOZP, PO a Ekologie
na pracovisti za ucelem myti turbiny po
provedené montazi.

Kontrola bezpecnostnich listd mycich
prostredki

Umyti turbiny a protihlukoveho krytu
Demontaz vnéjSiho leSeni a vyklizeni
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up of workplace including ecological wastes
disposal.
Protocolar hand over of turbine

21) Assembly works which are done on turbine

during putting of TG into operation (after
the first starting up)

Modification of the tilt of the struts of bodies of
HP and IP SC valves and their final
attachment to foundation by welding (grinding
the splice-bars off, shifting of the supporting
plates with struts, welding).

Exchange of the start-up sieves inside HP and
IP SC valves (if exist) to the sieves for
operation.
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pracovisté vcetné ekologické likvidace
odpadu

Protokolarni pfedani turbiny

21) Montazni prace provadéné na turbiné

béhem uvadéni TG do provozu (po
prvnim najeti)

Uprava naklonu vzpér téles VT a ST RZR
ventild a jejich finalni pfivafeni k zakladu
(odbrouseni pfilozek, posunuti podpérnych
desek se vzpé&rami, pfivareni).

Vymeéna najizdécich sit uvnitf VT a ST
RZR ventilt (existuji-li) za provozni sita.

Prepared: O.Baroch
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Detail procedure of assembly activities /

Detailni popis montaznich ¢innosti

2.11.1 Installation of the anchor components and the bearing stands of turbine / Montaz
kotevnich dilt a loziskovych stojant turbiny

Preparation and taking over of the
foundation:

e Marking of the axis: study the drawing

documentation mentioned in chapter no.1.3,
assemble the stands for the stocking out of
longitudinal and transversal axis of turbo-set,
tense the strings on the arranged stands and
draw the axis of turbine onto the surface of
concrete of the upper foundation slab of
turboset according to drawing documentation.
(axis of turbine casing and bearing stands of
turbine, axis of steam inlet, axis of HP and IP
Control&Stop valve bodies). Let the end-points
and the points of intersection to be marked by
colour-spraying.

Installation of the altitude (leveling) points:
Screw up the leveling pegs into the cofferdam
prepared by civii work contractor in TG
foundation, the bushing has to be properly
welded to the reinforcement. Set up the height
of the leveling pegs by the screwing
approximately at the same level (rough
leveling) — lock their position by weld, apply
the preservation (Cortec) and put their cups
on. Level pegs will serve for measuring by
method Very precise leveling (VPL). Let to
mark the altitude reference point on the
columns of the foundation stool, let mark the
reference points in machine hall out of the
foundation stool. Let to mark altitude points on
the columns and in the machine hall let mark
by a colour spraying.

Date: 12.11.2013
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Priprava a prevzeti zakladu:

Prostudujte  vykresovou
dokumentaci uvedenou v kapitole ¢&.1.3,
namontujte stojanky pro vytyCeni podélné a
pficnych os turbosoustroji, napnéte struny na
pfipravené stojanky a zakreslete osy turbiny
na povrch betonu horni zakladové desky
turbosoustroji dle platné vykresové
dokumentace (ij. osy téles a loziskovych
stojanU parni turbiny, osu vstupu pary a osy
téles ventili VT a ST RZR). Krajni body a
pruseCiky os nechte vzdy vyznacit barvou
sprejem.

Instalace vyskovych (nivelacnich) bodu:
NaSroubujte  nivelaéni Cepy do jimek
pripravenych v zakladu TG stavebni firmou,
jimky musi byt pevné pfivafené k armovani.
Nastavte vySku nivelaénich €epul pfiblizné na
stejnou uroven Sroubovanim (hruba nivelace)
— zajistéte jejich polohu svarem, nakonzervujte
je (Cortec) a nasadte jejich vicka. Nivelacni
Cepy budou slouZit pro méfeni metodou Velmi
pfesné nivelace (VPN). Na sloupech
zakladové stolice nechte vyznaclit referencni
vySkovou koétu, ve strojovné nechte vyznacit
referen¢ni body vné turbostolice. Vyskové
body na sloupech a ve strojovné nechte
vyznacit barvou sprejem.
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Example of bushing for leveling pegs on TG foundation / Priklad jimky pro nivela¢ni ¢ep v zakladu TG
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Example of the altitude reference point placed out of the TG foundation (on a machine hall’s column) /
Priklad referen¢niho vySkového bodu umisténého mimo zaklad TG (na sloup strojovny):

E

E
=
=
@
E The attitucle reference paint [ WyEkowy referencni bod
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Dietail of the atitude reference point § Detail vy Ekového reterencnibo bodu
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e Build the fencing and mark the workplace,
erect the provisory platforms and scaffolding in
necessary scope for the foundation checking,
carry out the earthing and safety marking of
scaffolding and platforms, holes covering,
marking of emergency routes

e Check the foundation readiness: Cross-
check the right position of holes for anchor
bolts, positions of the openings and the pitch
of transversal axis. Let the produce the report
about the measurement of the whole
foundation. Then take over the foundation
from the civil work contractor based on the
above mentioned report. The acceptance is
done by the DSPW Deputy for Quality
Assurance in accordance with the Quality
plan. The part of the handover documentation
of the foundation has to be a report about the
camber measuring among the independent
leveling points of unloaded upper and lower
foundation slab by method VPL.

Work status:

The concrete foundation is ready for TG
supporting foundation element’s installation.
Installation of all leveling pegs into concrete
foundation is complete and their position on the
unloaded .foundation is recorded.

Assembly of the supporting foundation
elements of turbine:

Instruction for assembly of anchoring wedges

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

e Ohrazte a oznaCte pracovisté, vybudujte
montazni  ploSiny a postavte leSeni
v potfebném rozsahu pro kontrolu zakladu,
provedte uzemnéni a bezpe€nostni oznaéeni
leSeni a ploSin, zakrytovani dér, vyznaceni
unikovych cest.

o Kontrola pripravenosti zakladu: Proméfte
spravnost pozic v8ech dér pro kotevni Srouby,
polohu otvorl a roztece pri¢nych os. Nechte si
predlozit protokol o proméfeni celého zakladu.
Poté provedte prevzeti zakladu od stavebni
firmy na zakladé tohoto protokolu. Pfejimku na
elektrarné provede zastupce DSPW pro
jakost. Soucasti predavané dokumentace
zakladu musi byt protokol o promérfeni
prevySeni nivelacnich bodl na nezatizené
horni a spodni zakladové desce turbostolice
vi¢i nezavislému vySkovému bodu ve
strojovné metodou VPN.

Betonovy zaklad je pfipraven pro zahajeni

instalace podpérnych kotevnich prvkd
turbosoustroji. Instalace vSech nivelacénich ¢epu
zakladu je dokonCena a jejich poloha na
nezatizeném zékladu zaznamenana.

Montaz podpérnych kotevnich prvka parni
turbiny:

Instrukce pro montaZ kotevnich klindi SKODA:

SKODA

¢ Modification of scaffolding and platforms: build
up the provisory platforms into openings for
turbine casing in upper foundation slab
approx. 1 m under surface of foundation slab

e Draw the position of the foundation plates of
anchor wedges on concrete according to the
drawing ,Foundation bolts“Tp6075643.
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e Provedte upravu leSeni a ploSin: vybudujte
montazni plosiny do otvorll pro télesa turbiny
v horni zakladové desce cca 1 m pod uroven
povrchu zakladové desky

o Zakreslete polohu vSech podloZek pro kotevni
kliny na povrch betonu, dle vykresu “Srouby

T4

zakladové sestaveni” €. Tp6075643.
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Kozlik VT predni-sestava
HP front bearing support-assembly
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e First of all destroy the surface layer of the | ¢ Nejprve naruste povrchovou vrstvu betonu, v

concrete in the places for the supporting plates
by means of the crash — hammer or by means
of the special grinding machine with the
special wheel.

Unpack the foundation supporting plates,
wedges and the set of leveling shims. Wash
off the preservation; grease the sliding surface
of the wedges and the upper contact surface
of the upper wedges in couple.

The main supporting plates (320x120mm, tl.
10 mm, pos.14), klin (pos.1), 520x120mm, tl.
30 mm, pos.16), klind (pos.2), 320x120mm, tl.
20 mm, pos.15), klind (pos.1) can put straight
onto concrete surface: surface has to be made
flat and horizontal by hammering or grinding
(use special hammer for the concrete surface
fine crushing or grinding machine with special
grinding wheel for concrete), area of the
percussion (grinding) has to exceed the
supporting plates at least 20 mm in any
direction, at least 70% of supporting plates
surface must be in contact with concrete
surface (checking by means of the blue paint
matching), couples of wedges placed on
supporting plates have to be in absolutely
stabile position (it must not swing at all). To
put the washers (pos.19) straight into the
grouting compound with sufficient loading
capacity is more advantageous and and less
work-consumming (DSPW recommend to use
the epoxy resin cast-able grout Sikadur 31
Rapid produced by SIKA Ltd., consumption is
approximately 2kg/m?mm). The grout using is
limited as following: application temperature
+5 up to +20°C, max. thickness 30mm, max.
moisture of foundation 10%, do not apply to
water puddles, the max. buttress on
concrete surface is under 0,5mm, min.
tearing-strength of concrete is 1,5 MPa.
Check the horizontal position of the supporting
plates by the water level with min. accuracy
0,2 mm/m, obey the instruction for using of the
grouting compound given by producer

Install the supporting plates of the set-screws
by the same procedure on the concrete
surface (the set-screws serve for the
pedestal’s leveling).
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misté podlozek, rozklepanim pemrlici nebo
zabrouSenim bruskou se specielnim brusnym
kotoucem.

Vybalte zakladové podlozky, kliny a sadu
vyrovnavacich plecht. Smyjte konzervaci,
promazte kluznou plochu klind a horni
dosedaci plochu hornich klin ve dvojici.

Zakladni podlozky (320x120mm, tl. 10 mm,
poz.14), klind (poz.1), 520x120mm, tl. 30 mm,
poz.16), klind (poz.2), 320x120mm, tl. 20 mm,
poz.15), klind (poz.1) mohou byt polozeny
pfimo na povrch betonu: povrch musi byt
upraven zaklepanim nebo zabrouSenim tak,
aby byl plochy a vodorovny (pouzijte specialni
zaklepavaci kladivo pro jemné drceni povrchu
betonu nebo specialni brusku pro brouseni
betonu), plocha zaklepani (zabrouSeni) musi
pfesahovat podlozky ve vSech smérech
nefméné o 20 mm, min. 70% povrchu
podlozek klin0 se musi dotykat povrchu
betonu (kontrolujte na barvu), dvojice klinu
na podlozkach musi byt ve zcela stabilni
poloze (nesmi se houpat). Vyhodngjsi a
méné pracny zpUsob je vSak ulozZit podlozky
(poz.19) pfimo do specielni podlévaci hmoty s
dostateCnou nosnosti (DSPW doporucuje
pouzit podlévaci hmotu na bazi epoxidové
pryskyfice SIKADUR 31 Rapid, vyrabénou
firmou SIKA, s. r. 0. — spotifeba této hmoty je
priblizngé 2kg/m*mm). Pouziti této podlévaci
hmoty je omezeno nasledovné: teplota
aplikace +5 az +20°C, max. tloustka vrstvy
hmoty 30mm, max. vihkost podkladu 10%,
neaplikovat do stojici vody, povrch betonu
nesmi mit vétsi nerovnosti nez 0,5mm, min.
pevnost betonu v odtrhu je 1,5 MPa.

Vodorovnou polohu podlozek klinG kontrolujte
vodovahou s min. piresnosti 0,2 mm/m,
dodrzte instrukce pro pouZiti podlévaci hmoty
dané vyrobcem.

Stejnym zpusobem ulozte na beton také
podpérné plechy stavécich Sroubl (slouzi pro
vyrovnavani kozlik()
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Work status

turbine are ready for assembly of the pedestals
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on the supporting plates (pos. 1, 1, 2), the
required height of the upper surface of wedges
will be set by means of the optic & laser
leveling and T-square with length of 3 m,
differences of height will be compensated by
inserting of additional shims from the set (from
pos. 3 up to 11), initial setting of wedges has
to allow the changing of height in future
(always up and down), it is allowed to insert
max. 2pcs of additional shims under each
couple of wedges! The shifting of wedges
off from initial mutual position in one
couple must not exceed 30% of their
length.

The foundation plates and wedges of the

Instructions for ST assembly
210 MW Bandel — India
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e Ulozte dvojice klinu (poz. 14, 15, 16) na
zakladové podlozky (poz.1, 1, 2), pozadovana
vyskova poloha hornich ploch klini se nastavi
pomoci nivelatniho méfeni a pfimérného
pravitka o délce 3 m, vySkové rozdily se
eliminuji vlozenim plecht ze sady (poz. 3 az
11), pocate¢ni nastaveni klin0 musi umoznit
budouci zménu vySky vzdy nahoru i dold,
vkladat je povoleno max. 2ks plechli pod
kazdou dvojici klint! Vzajemné vysunuti
klin nesmi nikdy prekro€it 30% jejich
délky.

Stav praci
Zakladoveé podlozky a kliny turbiny jsou

pfipraveny pro montaz kozlikd loziskovych
stojand (VT, ST a NT) a spodku NT vnéjSiho
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bottom part of LP outer casing — including the
optic leveling.

Notices:

The set of inserting shims (pos. 3 to 11) is part of
DSPW delivery. The common position of wedges in
each couple has to be fixed by tack welding (see the
article ,Anchor bolts®).

Foundation’s wedges altitude setting:

The upper contact surface of the wedges
initiated above (with respect to designed axis
level of TG rotors +9,920 m) must not be set over
the following levels (according to the drawing
Tp6075643):

= max. +8,630 m for wedges under the pedestal
of front HP bearing stand

= max. +8,620 m for wedges under the pedestal
of rear HP bearing stand

= max. +7,840 m for wedges under rear LP
casing (two long pieces)

= max. +8,410 m for wedges under rear LP
casing (four short pieces)

Note:

For preparing of concrete foundation and for
installation of supporting plates and foundation’s
wedges of LP casing it is necessary to erect the
working platforms in inner circumference of opening in
the foundation slab — recommended level is approx.
1m under level of concrete surface where the plates
are installed.

Set of leveling shims (pos. 19 to 22) is included in
DSPW delivery.

At the end the mutual position of the wedges in every
couple has to be fixed by tack-welding — see article
“Foundation Bolts” in this manual. But this tack-
welding will be carried out just before the grouting of
turbo-set.

Work status:

Supporting plates + wedges are ready
(including the leveling) for putting of pedestals on
(pedestals of bearing stands, pedestals of bottom
part of LP outer casing).
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télesa vCetné vyrovnani nivelaci.

Poznamky:

Sada vyrovnavacich podlozek (poz. 3 az 11) je
soucasti dodavky DSPW. Vzajemnéa pozice klina v
kazdé dvojici musi byt nakonec pojisténa stehovanim
(viz. odstavec ,Kotevni Srouby*).

Vyskové ustaveni zakladovych klinu:

Horni dosedaci plochy vySe zminénych
zakladovych klini (s ohledem na dosazeni
projektované osové  vysSky  turbosoustroji
+9,920 m) nesmi byt nastaveny vySe nez na
nasledujici urovné (dle vykresu €. Tp6075643):

= max. +8,630 m u klind pod kozlikem pfedniho
VT loziskového stojanu

= max. +8,620 m u klinG pod kozlikem zadniho
VT loziskového stojanu

* max. +7,840 m u klind pod kozlikem zadniho
NT télesa (dva dlouhé kusy)

* max. +8,410 m u klin0 pod kozlikem zadniho
NT télesa (Ctyfi kratké kusy)

Poznamka:

Pro pfipravu betonového zakladu a pro instalaci
podlozZek a stavécich klini NT dilu je nutné zbudovat
pracovni ploSiny na vnitfnim obvodu otvoru v
zakladové desce - doporucena uroveri je cca 1 m pod
povrchem betonu, kam budou podloZky instalovany.

Sada vyrovnavacich plechi (poz.19 az 22) je soucasti
dodavky DSPW.

Vzajemna pozice klini v kazdé dvojici musi byt
nakonec pojisténa stehovanim - viz odstavec ,Kotevni
Srouby*” tohoto montazniho manualu. Toto stehovani
bude vS8ak provedeno az tésné pred provedenim
zalivky turbosoustroji.

Stav praci:
Zakladové podlozky + kliny jsou
pfipraveny (v€etné vyrovnani nivelaci) pro

ulozeni kozliki (kozliky lozZiskovych stojana,
kozliky spodku NT vnéjSiho télesa)
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Putting and rough leveling of pedestals of
turbine bearing stands

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Polozeni a hrubé vyrovnani kozliku
loziskovych stojant turbiny:

HP front bearing stand pedestal /
Kozlik predniho VT loziskového stojanu

Drw. No. / ¢.v. Tp6076030

The weight without foundation bolts /

Hmotnost bez zakladovych Sroubli = 2485 kg

HP rear bearing stand pedestal/
Kozlik zadniho VT loZiskového stojanu

Drw. No. / ¢.v. Tp6074949

The weight without foundation bolts /

Hmotnost bez zakladovych Sroubti = 2552 kg

Pedestals for bearing’s stands are
standardly delivered as assembled with bearing
stands for transport.

For hanging of the bearing stands with
the pedestal on a crane use exclusively the
hanging pins (lugs) on the bearing stands!!

Kozliky pro loziskové stojany jsou
standardné dodavany smontované s lozZiskovymi
stojany pro dopravu.

Pro zavéseni loZiskového stojanu
s kozlikem na jefab pouzivejte vyhradné

e Unpack the anchor bolts with nuts and with
supporting plates, wash off the preservation
from the contact surfaces and from the thread
ends and check their condition (turn the thread
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zavésné Cepy (nalitky) na loZiskovych
stojanech!!
e Zakladové Srouby s maticemi a opérnymi

deskami vybalit, dosedaci plochy a zavitové
konce zbavit konzervace a kontrolovat jejich
stav (protoCit zavitové konce zavitnici, je-li
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ends by die stock if necessary). Degrease
(with Technosol) the thread ends and the
faces of nuts, apply the anti-sizing compound
with min. temperature resistance of 120°C
(Molykote G Rapid +) into threads and on the
face’s of nuts. Wrap the body of each anchor
bolts into the two layers of special separation
tape Denso-FEU before installation (see detalil
instructions  written in ,Main assembly
manual SKODA POWER’ no. S$12003-YK09-
05MAA-747001 chapter 4.7.6.)

Unpack the pedestal with bearing’s stands.
Dismantle the bearing stands from the
pedestals, check and prepare the contact
surfaces for assembly.

Cover the superstructure of the condenser (if it
is not already covered). Built up the scaffolding
and walk-able foot bridges for assembly of the
bottom plates and nuts of the anchor bolts
under the upper foundation slab, approx.
1,5 m under the slab on position. Install the
handrail on the top around the openings in
upper foundations slab. Carry out the safety
marking of the workplace.

Grease the threads and noses of the set-
screws, contact surfaces of supporting plates
for the set-screws of pedestals of bearing
stands. Set-screws M52x3 for HP front bearing
pedestal; M52x3 for HP rear bearing pedestal.

1

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002
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On a suitable place arrange the work place for
getting the anchor bolts through the pedestals
and for their hanging on. Build up there a
scaffolding for setting of the anchor bolts pitch.
Choose the supporting area (floor or platform)
so that it has enough loading capacity and that
the ends of standed up anchor bolts ovehang
a contiguous walk-floor. Move the anchor bolts
there in vertical position, set their pitches and
fix their position — step by step always for one
pedestal. It_is recommended to modify the
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potfeba). Odmastit (Technosol) zavitové konce
a Cela matic, nanést protizadérovou mazaci
pastu s teplotni odolnosti min. 120°C do zavitu
a na Cela matic (napf. Molykote G Rapid +).
Télo kazdého zakladového Sroubu obalte pred
instalaci dvéma vrstvami specialni separacni
pasky Denso-FEU - instrukce jsou uvedeny v
dokumentu ,Hlavni montazni manual SKODA
POWER*C. S12003-YK09-05MAA-747001
chapter 4.7.6.

Vybalte kozliky s loZiskovymi stojany.
Demontujte loziskové stojany od kozliku,
kontrolujte a pfipravte dosedaci plochy pro
montaz.

Zakryjte nastavbu kondenzatoru (pokud uz
neni zakryta). Vybudujte leSeni a pochozi
lavky pro montaz spodnich desek a matic
zakladovych Sroubld pod horni zakladovou
desku, cca 1,5 m pod desku na pozici. Nahore
instalujte zabradli kolem dér v horni zakladové
desce. Provedte bezpeCnostni oznaceni
pracovisté.

Namazte zavity a Cipky stavécich Sroubd,
dosedaci plochy stavécich Sroubld na
podloznych deskach u kozlikd loZiskovych
stojanu. Stavéci Srouby M52x3 pro pfedni VT
kozlik; M52x3 pro zadni VT kozlik.

16

L

Vybudujte na vhodném misté& pracovisté na
provie¢eni a zavéSeni kotevnich Sroubl do
kozlikGi a instalujte zde leSeni pro nastaveni
rozte€i zakladovych Sroubl. Opérnou desku
(podlaha nebo ploSina) volte tak, aby meéla
pfiméfenou nosnost a aby Srouby ulozené na
vySku vyc€nivaly 1 az 1,5m nad pfilehlou
pochozi podlahu. Zavezte sem kotevni Srouby
nastojato, nastavte jejich rozteCe a zajistéte
jejich polohu - postupné vzdy pro jeden kozlik.
Doporu¢eno je upravit ploSinu v misté NT
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Carry out the following arrangement of the

platform in place of LP casing: reinforcement
of area min. 6,6 x 1,0 m in the platform next
the side wall of the opening in the top
foundation slab, erection of a support deck
under the hole for putting on of max. 6 pcs
bolts with weight of 21,5 kg each approx. 1
m under the surface of the foundation slab,
assembly of the side-support (railing) from the
tube-scaffolding approx. 1 m above the
foundation slab on circumference of the hole,
putting of footbridge over the opening along
the hole, safety marking of the workplace.
Hang the pedestals on crane, put it on
arranged anchor bolts, mount the upper
washers and screw up the nuts on theraded
bolts" ends up to distance according to
drawing. Screw up the anchor bolts in the axis
of turbine rotors (total 8 pcs) in cross-sections
B-B, C-C straight into the threaded holes in
pedestals.

Lift always the pedestal with the hung bolts
and move it on position with getting the anchor
bolts through the top foundation slab of
concrete stool.

Lift the bolts from bottom, assemble the
washers and nuts and hang the bolts on the
pedestal of rear IP bearing stand according to
cross-section B-B, C-C in Tp6075643. Lift
the pedestal by a crane, move it aside, remove
all provisory supports, clean properly the holes
from dust & free corpuscles and put the
pedestal on position. If an imbalance (big
length-difference of bolts on the pedestal)
causes a difficulties with levelling, assemble
an equal counter-weight on the pedestal.
Notices: Weight of anchor bolt is max. 21,5
kg. During putting of anchor bolts through the
foundation slab be careful and avoid a
damage of the thread’s ends.

Attention: Never enter or put your limbs
directly under the hung pedestal!!

Carry out the assembly of the lower foundation
plates and nuts.

Check the height position of the anchor bolts
according to drawing ,Anchor bolts* no.
Tp6075643 and correct it if necessary.

Set the position of the pedestals of bearing
stands in horizontal plane acc. to the gauge
lines on the concrete foundation slab.
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télesa: vyztuzeni plochy min. 6,6m x 1 m
v ploSiné u bocni stény otvoru v horni
zakladové desce, vytvofeni opérné plosiny
pod dirou pro ulozeni max. 6 ks Sroubl max.
21,5 kg kazdy cca 1,0 m pod urover povrchu
zakladové desky, montaz bocni opéry
(zabradli) z trubkového leSeni cca 1 m nad
zakladovou desku na obvod diry, polozeni
pochozi lavky pfes otvor v horni zakladové
desce podél diry, bezpecnostni oznaceni
pracoviste.

Kozliky zavéSte na jefab, navleCte jej na
pfipravené zakladové Srouby, montujte horni
podloZky a naSroubujte matice na zavitové
konce Sroubu do vykresové vzdalenosti.
Kotevni Srouby v ose rotorl turbiny (celkem
8 ks) v fezech B-B, C-C zaSroubujte pfimo do
zavitovych dér kozlika.

Zvednéte vzdy kozlik se zavéSenymi Srouby
jefabem a zavezte jej na pozici s provlecenim
zakladovych Sroubl skrze horni zakladovou
desku betonové stolice.

Zvednéte zespoda, montujte podlozky a
matice a zavéste Srouby na kozlik zadniho VT
loZiskového stojanu a kozliku pfedniho ST
loziskového stojanu dle fezu B-B, C-C na
Tp6075643. Zvednéte kozlik jefabem, odvezte
jej stranou, odstrafite provizorni podpérné
podlozky, vycistéte dikladné diry od prachu &
volnych ¢&astic a ulozte kozlik na pozici.
V pfipadé, Ze nevyvazek (velky rozdil délky
Sroubu na kozliku) zpUsobi potiZze, montujte na
kozlik odpovidajici protizavazi.

Poznamky: Max hmotnost zakladového
Sroubu je 21,5 kg. P¥i proviékani zakladovych
Sroubl skrze zaklad dejte pozor, aby nedoslo
k posSkozeni zavitovych koncu.

Upozornéni: Nikdy nevstupujte a nedavejte
konc¢etiny pfimo pod zavéseny kozlik!!

Provedte montaz spodnich zakladovych desek
a matic.

Kontrolujte a pfipadné nastavte spravnou
vyskovou polohu kotevnich Sroubu dle vykresu
“Srouby zékladové sestaveni* &. Tp6075643.
Ustavte kozliky loziskovych stojand v
horizontalni roviné dle orysovani betonové
zakladové desky.

Proved’te nasledujici pripravu kozliki:
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pedestals:

o Pedestal of front HP Bering’s stand
(Tp6076030): degrease (with Technosol)
the sides of the longitudial feather pos.6
and the lower surface of splice bars
pos.5, 4 then apply the sliding varnish
Molykote D 321 R and then the anti-sizing
compound Molykote G Rapid +.

o Pedestal of rear HP Bering’s stand
(Tp6064760): degrease (with Technosol)
the sides of the longitudial feathers pos.5
and the transversal feathers pos.3, 4 and
apply the anti-sizing compound Molykote
G Rapid +.

e Carry out the gradual tightening of the anchor
bolts up to approx. 30% but at the parallel time
correct the altitude and leveling of pedestals
by set-screws and by inserting of leveling
shims under the foundation wedges, check the
flathess by means of the water level and
leveling instrument. Use hammering to the
foundation wedges to remove any clearance.

Work status:

The pedestals of the bearing stands of
turbine are leveled and ready for the further
assembly.

o Kozlik pfedniho VT loziskového stojanu
(Tp6076030): boky podélného pera poz.6
a spodni plochu pfitlaénych list poz.5, 4
odmastéte (Technosol), poté naneste
kluzny lak Molykote D 321 R a nakonec
protizadérovou mazaci pastu Molykote G
Rapid+.

o Kozlik zadniho VT loziskového stojanu
(Tp6064760): boky podélnych per poz.5 a
pficnych per poz.3, 4 odmastéte
(Technosol) a poté naneste protizadérovou
mazaci pastu Molykote G Rapid+.

e Dotahujte postupné kotevni Srouby na cca

30% soucCasné v8ak korigujte vySku a
vyrovnani  kozlikd stavécimi Srouby a
podkladanim klinovych podlozek, kontrolu
rovinnosti provadéjte pomoci vodovahy a
nivelacniho pfistroje. Doklepejte zakladové
kliny na vymezeni vuli.

Kozliky loziskovych stojanl turbiny jsou

vyrovnany a pfipraveny pro dalSi montaz.

Putting and rough leveling of pedestals of LP | PoloZeni a hrubé vyrovnani kozlikii NT télesa
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turbine casing

turbiny:

LP longitudinal pedestals /
NT kozliky podélny

Drw. No. / ¢.v. Tp6071672

The weight without foundation bolts /
Hmotnost bez zakladovych Sroubl =11550 kg
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e Unpack the pedestals, wash off the|e Vybalit kozliky, smyt konzervaci ze
preservation from all contact surfaces and vSech dosedacich ploch a z povrchu kozliku,
from surface of pedestal, check the zkontrolovat stav dosedacich ploch, veSkeré

conditions of the contact surfaces, it is
necessary to repair all damages arrised
during transport.

e Remove the foot-bridge from the opening in
the top foundation slab in place for LP casing.

e Carry out the same arrangement of the
anchor bolts, their getting through pedestals
and moving of the pedestals with foundation
bolts on position as described above for the
pedestals of bearing stands including the
lower plates, washers and nuts (pos. 12 a 13,
15-16 a 19).

Notices: Weight of anchor bolt is max. 13
kg. During putting of anchor bolts through the
foundation slab be careful and avoid a
damage of the thread’s ends.

Attention: Never enter or put your limbs
directly under the hung pedestal!!

e Carry out the assembly of lost shuttering for
future embedding of pedestals into the grout
compound.

e Carry out the gradual tightening of the anchor
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zavady vzniklé pfi dopraveé je nutno opravit.

Odstrante pochozi lavku zotvoru v horni
zakladové desky v misté pro NT téleso.

Pripravu zakladovych Sroubd, jejich navleceni
na kozliky a zavezeni kozliki se Srouby na
pozici provedte stejné, jako je popsano vyse
pro kozliky loziskovych stojan( véetné montaze
spodnich desek, podlozek a matic (poz.12 a
13, 15-16 a 19).

Poznamky: Max hmotnost zakladového Sroubu
je 21,5 kg. Pfi provlékani zakladovych Sroubl
skrze zaklad dejte pozor, aby nedoslo k
poSkozeni zavitovych koncu.

Upozornéni: Nikdy nevstupujte a nedavejte
koncetiny primo pod zavéseny kozlik!!

Provedte montaz ztraceného bednéni
budouci zaliti kozlik( do zalivkové hmoty.

Dotahujte postupné kotevni Srouby na cca 30%
souCasné, vSak korigujte vySku a vyrovnani

pro
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bolts up to approx. 30% but at the parallel kozliki stavécimi Srouby a podkladanim
time correct the altitude and leveling of klinovych  podlozek, kontrolu  rovinnosti
pedestals by set-screws and by inserting of provadéjte pomoci vodovahy a nivelaéniho
leveling shims under the foundation wedges, pfistroje. Doklepejte zakladové kliny na
check the flatness by means of the water vymezeni vuli.

level and leveling instrument. Use hammering
to the foundation wedges to remove any
clearance.

o Approximately set the mutual position of | ¢ Vyrovnejte pfiblizné vzajemnou polohu vSech
these pedestals so that the upper contact kozlikt tak, aby horni dosedaci plochy byly na
surfaces of all pedestals should be at water urovni max. +9,120 m a ve vSech smérech byly
the level with max. altitude at +9,120 m and vodorovné.  Vyrovnani  méfte  pfesnou
in all directions. Measure the leveling with the vodovahou a nivelacnim pfistrojem. Vyrovnani
accurate water level and optic or laser provedte podkladanim klinovych podlozek a
leveling instrument. Carry out the leveling by zmeénou polohy klinG ve dvojici. Ustavte kozliky
means of the inserting of shims under the v horizontalni roviné dle vykresu €. Tp6075643.

supporting wedges and by changing of
wedges position in the pairs. Set the
pedestals in horizontal plane according to
drw. no. Tp6075643.

e Place gradually all pedestals of LP casing as | ¢ Postupné umistéte vSechny kozliky NT télesa,
written above, tighten their anchor bolts dotahnéte jejich kotevni Srouby na cca 30%,
approximately up to 30%, remove the vymezte vule mezi kliny a kozliky doklepanim

clearances between the wedges and klind.

pedestals by hammering to wedges.

Following preparation of the pedestal has to | Proved'te nasledujici pripravu kozliku:

be done:

e LP diagonal pedestals (Tp6037878): | e Pricny kozliky NT télesa (Tp6037878) do
assemble the bolts M42x3-1310 (poz.20), délici roviny namontujte Sroub M42x3-1310
M43x3-1590 (poz. 21) into the parting plane, (poz.20), M43x3-1590 (poz. 21) kluzné plochy
degrease the sliding surfaces (Technosol), odmastéte (Technosol), naneste kluzny lak
then apply the sliding varnish Molykote D Molykote D321R a nakonec mazaci pastu
321 R and at the end the anti-sizing Molykote G Rapid+.

compound Molykote G Rapid +.

Notice: Poznamka:

Assemble the screws and transverse

Srouby a pfiéna pera na kozlicich montujte az

feathers on pedestals assemble only after the | po sestaveni spodku vnéjsiho NT télesa.

completion of LP bottom outer casing assembly.

e After leveling of pedestals check the distance | ¢ Po vyrovnani kozlika zkontrolujte vzdalenost od
from upper contact surface of pedestals to horni dosedaci plochy kozlik na horni plochu
the upper surface of flange of condenser’s hrdla kondenzatoru (musi byt min. 2650 mm).
superstructure (it has to be at least Pokud je vzdalenost menSi, je nutno snizit
2650 mm). If the distance is less, it is polohu kondenzatoru.

necessary to decrease position of condenser.

¢ Removing of platforms from the openings for | ¢ Odstrarite ploSiny z otvorl pro télesa turbiny
turbine casings in top foundation slab and vhorni  zakladové desce a provedte
providing of safety measures around these bezpecnostni zajisténi téchto otvoru (zabradli).

openings (railing).

Work status: Stav praci:

Pedestals are leveled and ready for the

Kozliky jsou vyrovnany a pfipraveny pro

assembly of bottom parts of LP outer casing. montaz spodku NT vnéjSiho télesa turbiny.
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Assembly of bearing’s stands and their
rough position setting:

Montaz a zakladni vyrovnani loziskovych
stojanu:

HP front bearing stand /
Prfedni VT loziskovy stojan

Drw. No. / ¢.v. Tp6076998

The weight including bearings /
Hmotnost véetné loZisek = 4522 kg

The weight including bearings and pedestal/
Hmotnost véetné loZisek a kozliku= 4522 kg

HP rear bearing stand /
Zadni VT loZiskovy stojan

Drw. No. / ¢.v. Tp6072597

The weight including bearings /
Hmotnost vcetné loZisek = 4700kg

The weight including bearings and pedestal/
Hmotnost véetné loZisek a kozliku = 4700 kg

Bearings including the bearing’s shells are
assembled inside of the bearing’s stands.

Remove the preservation from the contact
surfaces of bearing’s stands and degrease
them. Apply the antisizing compound
Molycote G Rapid+ on the sides of grooves
for parallel keys.

HP front and rear bearing stand: assemble
the sliding foil (Metaloplast — pos.161, 162) on
the bottom contact surface of the bearing
stand. If the foil is already assembled from
production plant, check the condition of the foil
surface only. The foil with the damaged
surface has to be replaced. The foil has to be
strenuous properly in the whole contact
surface with the pedestal.

Put the stands on the pedestals, assemble the
splice bars pos.21, 22 (HP front pedestal)
without the screw’s tightening, attached the
other bearing’s stands on the pedestals — by
means of bolts M30 (HP rear pedestal).

Date: 12.11.2013
Last Revision:
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LozZiskové stojany maji namontovany loZiska
vCetné loziskovych panvi.

Odstrante konzervaci z dosedacich ploch
loziskovych stojant a odmastéte je. Namazte
boky drazek pro pera protizadérovou pastou
Molykote G Rapid+.

Predni a zadni VT loziskovy stojan:
montujte kluznou folii (Metaloplast — poz.161,
162) na spodni plochu pfedniho VT
loziskového stojanu. Pokud je folie jiz
namontovana z vyrobniho zavodu, kontrolujte
pouze stav povrchu této folie. Folie
s poSkozenym povrchem musi byt vzdy
vyménéna! Folie musi byt vypnuta v celé ploSe
styku s plochou kozliku.

Polozte stojany na kozliky, montujte pfilozky
poz.21, 22 (pfedni kozlik), bez dotazeni
Sroubll, pfiSroubujte ostatni loziskové stojany
ke kozlikim — Srouby M42 (zadni VT kozlik).
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e Open the covers of bearing’s stands open the
bearings and wash off the preservation from
bearings, stones, wedges, and stands on
surface of contact with bearings. Pay attention
to the marking of mutual position of both
wedges in couple and the contact surface of
bearing! If it is not necessary, don’t change the
mutual position of wedges in pairs — it was
already set during preassembly in producing
plant.

e Leave the space-washers (stones) of the
thrust segment bearing assembled on the
bearing! — They are precisely fitted from
preassembly by producer. Check the
condition of bearings after transport with
participation of DSPW Quality assurance
person. It is not necessary to carry out the
measurement of geometry of bearing shells —
do it just on request of purchaser or in a
reasonable case. Carry out a record to Log
book about the check of bearings.

Set the axial position of the LP rear
bearing and the LP front bearing this way:

a) If the preassembly has not been done in
DSPW, set the pedestal position according to
LP bearing distance 5030 mm (after opening
bearing’s stands and bearings)

Set the axial position of the rear HP
pedestal and of the front HP pedestal with
combined bearing’s stands this way:

a) Set the distance between the bearing stands
by means of the measuring tape according to
values from the preassembly which was
carried out in DSPW — written in Turbine
Dozier book

b) If the preassembly has not been done in
DSPW workshop, set the distance between
pedestals as the distance between HP
bearings 4760 mm (after opening of the
bearing’s stands a bearings)

Set the axial position of the HP rear pedestal
with combined bearing stand and of the HP
front pedestal with the bearing’s stands this
way:

a) Set the distance between the bearing stands
by means of the measuring tape according to

Date: 12.11.2013
Last Revision:

Distan¢ni
segmentového lozZiska ponechte namontované
na lozisku! — jsou jiz pfesné nalicovany
z kontrolni montaze u vyrobce.
kontrolu stavu lozisek po transportu za
ucasti pracovnika Jakosti DSPW. Proméreni
geometrie
provadét — méfeni provadéjte pouze na
pozadavek odbératele nebo v odduvodnénych
pfipadech. Provedte zapis o kontrole loZisek
do Montazniho deniku.

a) Nastavte
pasmem, dle hodnot z kontrolni montaze
provedené v DSPW - uvedeno v Pasportu
Turbiny.

a) Nastavte vzdalenost
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e Oteviete vika lozZiskovych stojand, oteviete
loziska a
distanénich podlozek, klind a
stojand v misté ulozeni lozZisek. Pozor na
vzajemné seznaceni polovin klinu ve dvojici -
dosedaci plocha loziska! Pokud neni nutné,
nemeénte vzajemnou polohu klinG ve dvojici -
jiz nastaveno z kontrolni montaze u vyrobce.

z lozisek,
loziskovych

smyjte  konzervaci

podlozky  (kameny) axialniho
Provedte
loZiskovych panvi neni nutno

Nastavte axialni polohu zadniho NT

loziska a predniho NT loziska takto:

a)V pfipadé, ze kontrolni montaz v DSPW
neprobéhla, naméfte polohu kozliki pasmem
dle NT
soumérné od pficné osy NT télesa (po
otevfeni loziskovych stojanu a lozisek).

loziskové vzdalenosti 5030 mm,

Nastavte axialni polohu predniho NT

loziska a zadniho VT kozliku s kombinovanym
loziskovym stojanem takto:

vzdalenost loziskovych stojanu

b)V pfipadé, Ze kontrolni montaz v DSPW
neprobéhla, naméfte polohu kozliki pasmem
dle VT loZiskové vzdalenosti 4760 soumérné
od pficné osy NT
loZiskovych stojan( a lozisek).

télesa (po otevieni

Nastavte axialni polohu zadniho VT kozliku s
kombinovanym
pfredniho VT kozliku s loziskovym stojanem
takto:

loziskovym stojanem a

loziskovych stojanu
pasmem, dle hodnot z kontrolni montaze
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values from the preassembly which was carried
out in DSPW — written in Turbine Dozier book.

b) If the preassembly has not been done in
DSPW, set the pedestal position according to HP
bearing distance 4835 mm (after opening
bearing’s stands and bearings) symmetrically
from lateral axis of the LP casing by means of the
measuring tape, the distance between guiding
feathers of the front HP and of the rear HP
pedestals should be 3895 mm.

o After setting of the axial position of the front
bearing stand fix the position of the stand by
tightening of the side splices to the pedestals
by means of the bolts M36x3 pos.15
(Tp6076030). Put the inserts made from non-
asbestos (or similar material) sealing plates
(thickness 1 mm) on the upper surface under
the splices of longitudinal guidance of stand
just before bolts tightening. It will fix the
bearing stand to the pedestal for further
assembly. Seal the parting planes between
pedestals and stands against penetration of
dust (waterproof tape — Duck Tape 3939)

After setting of the axial position of IP rear
bearing stand and LP rear bearing stand fix
the position of the stands by means of the
tightening of bolts pos.13 (M36) see drawing

Tp6074949.
h It is necessary to set the position of the

bearing stand on the pedestals with taking respect
to operating shift of stand (oil pipes outlet).

Basic side setting of the bearing’s
stands:

Install the string into the longitudinal axis of
turbo-set. Rough side setting of the bearing’s
stands on string (longitudinal axis of steam
turbine casing and generator), take out the
string after setting of all stands.

Set the mutual camber-elevation of the
bearings, stands slopes and make more
accurate the side position of bearing’s
stands:

Note: The activities described below do not until the
final setting of the LP outer casing is done.

e For rotors’ alignment of turbine for 210 MW
BANDEL is chosen this logic: bearings of LP

Date: 12.11.2013
Last Revision:
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provedené v DSPW — uvedeno v Pasportu
Turbiny.

V pfipadé, Ze kontrolni montaz v DSPW
neprobéhla, namérte polohu kozlikli pasmem
dle VT loziskové vzdalenosti 4385 mm,
soumérné od pfFicné osy VT télesa (po
otevieni loziskovych stojand a loZisek),
vzdalenost mezi vodicimi pery zadni Casti
pfedniho VT a pfedni c&asti zadniho VT
kozlikt by meéla byt 3895 mm.

Po axialnim ustaveni pfedniho loziskového
stojanu, zafixujte jeho polohu utazenim
stranovych pfiloZzek podélného vedeni stojanu
ke kozliku pomoci Sroubl M36x3 poz.15
(Tp6076030). Pfed utazenim Sroubl viozte na
horni plochu vedeni loZiskového stojanu, pod
pfilozZky cca 1 mm silny pasek z bez-
asbestové tésnici desky, nebo podobného
materialu. Timto se pevné zafixuje loziskovy
stojan ke kozliku pro dalSi montaz. Zatésnéte
délici rovinu mezi kozlikem a stojanem proti
vniku prachu (vodé odolna paska - Duct Tape
3939)

Po axialnim ustaveni polohy zadniho VT
loZiskového stojanu zafixujte jeho polohu
utazenim Sroubl poz.13 (M36) na vykrese
Tp6074949.

_ Polohu loZiskového stojanu na

kozliku je nutno ustavit s ohledem na provozni
posuvy stojanu (roury odpadu oleje).

Provedte zakladni stranové ustaveni

loziskovych stojant:

Instalujte strunu do podélné osy turbosoustroji.
Ustavte hrubé stranové loziskové stojany
turbiny na strunu (podélnad osa téles parni
turbiny s generatorem), po ustaveni vSech
stojanl strunu sejmout.

Nastavte vzajemné prevyseni lozisek,

sklony stojani a upresnéte stranové ustaveni
loziskovych stojant:

Poznamka: Nize popsané ¢innosti provadéjte az po
finalnim ustaveni spodku NT vnéjsiho télesa.
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Pro turbinu 210 MW BANDEL je zvolena tato
logika vyrovnani rotorové soustavy: loziska NT
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rotor are at the same level + 9,920 m, other
rotors are aligned in couplings into cetenary.
For easy and fast works-flow during rotors’
alignment, the deflection of rotors’ catenary
was calculated as well as the elevation of
individual bearing. Set the bearings elevation
according to values shown below. Accurate
alignment will be carried out later during rotors
alignment in couplings.

Lemon shaped bearings which are used on
turbine have the bearing shell fitted in
spherical surface of carrier ring (it is possible
to lean the axis of bearing bore against the
bore of bearing stand).

IP/ST

Document number: S12003-YK09-05MAA-747002

rotoru jsou ve stejné vysce + 9,920 m, ostatni
rotory jsou pfirovnany ve spojkach, vyrovnané
rotory potom tvofi rotorovou soustavu. Pro
usnadnéni a urychleni praci pfi vyrovnani je
vypoctena prihybovka a prevyseni
jednotlivych lozisek. Nastavte prevySeni
jednotlivych loZisek podle nize uvedenych
hodnot. Pfesné vyrovnani bude provedeno
pozdé&ji vramci vyrovnavani rotorl ve
spojkach.

Na turbiné jsou pouzita citronova loziska, kde
je panev uloZena v kulové ploSe v nosném
kruhu (osu vrtani loziska Ize je naklanét vici
ose vrtani loziskového stojanu).

LPINT /

L )»

i W

HP/VT, IP/ST, LP/NT - télesa parni turbiny/ parts of turbine

G - generator

Values of camber elevation bearings to LP

Hodnoty prevyseni jednotlivych lozisek vici

rotor bearings: ‘

loziskiim NT rotoru:

/

/

4
VT rotor ST rotor NT rotor Generator /
T 3PN
£ \ //
| \\ /4/
g .Y

0 05 1 15

length [mm]

x 10*

VT/HP rotor, ST/IP rotor; NT/LP rotor, Generator

Rotor/ Rotor VT / HP ST/IP | NT/LP Generator
Bearing / LoZisko 1 2 3 4 5 6 7
Camber elevation | 5 g4 | 150 | 921 | 0 | 0 |020] 425
/ PfevySeni (mm)
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Prepare the Dummy shafts (IP and LP)
Tp6071233 and remove the preservation
from the shafts surface and from all rings
(@355, @400 a @430 mm). Check the
condition of shafts and rings. Grease the
surfaces of the shafts and rings a little by oil
or grease paste. Prepare the shafts for
putting into the bearings (slide the rings on
the shafts, set the pitch at right distance of
axis of bearings (IP — 4760 mm, LP — 5030

Pripravte Kontrolni hridele (ST a NT) C.v.
Tp6071233 a odstraite konzervaci z
povrchu hfideli i vSech krouzku (2355, @400
a @430 mm). Zkontrolujte stav hfideli i
krouzk(. Povrchy hfideli a prGméry krouzkul
lehce namaZte olejem, nebo mazacim
tukem. Pfipravte hfidele pro vlozeni do
loZzisek (nasunout krouzky na hfidele,
nastavit rozte€ na spravnou osovou
vzdalenost lozisek, ST - 4760 mm, NT -

mm) 5030 mm).

i
A=

Put the dummy shafts with rings into the | ¢ Viozte kontrolni hfidel s krouzky do

bearings and measure their position against loZisek a zméfte jejich polohu vUGi
the bearing’s stands (in bore) loZiskovym stojandm (ve vyvrtu).
Set the bearings elevation and slopes of the | ¢ Nastavte pfrevySeni lozisek a naklony

stands: set the LP bearings and carry out their
accurate leveling together with bottom of the
LP casing (measuring to bore and parting
plane, divide the araised deviations so that the
work-consumption is minimal). After that the
other bearings elevation setting can continue.

stojan(: ustavte NT loziska a jejich pfesné
vyrovnani provedte spolu se spodkem
vnegjSiho NT télesa (méfeni na vyvrt a délici
rovinu, vzniklé odchylky rozdélte tak, aby
pracnost operace byla minimalni). Poté
pokraCujte v nastaveni pfevySeni ostatnich
loZisek.

Mé&reni vySkové polohy lozisek NT provedte
nivelaci na krouzek kontrolni hfidele
v lozisku vugi referenénimu bodu strojovny.
Mé&feni  pFevySeni  ostatnich loZisek
provadéjte  nivelaci nebo  hadicovou
vodovahou na krouzky kontrolnich hfideli
vlozenych do jednotlivych loZisek.

Carry out the measuring of the elevation | e
position of LP bearings by optic & laser
leveling to the rings of the dummy shafts in
bearings against the altitude refer point of
machine hall. Carry out the measuring of
elevation at the other bearings by optic & laser
leveling or by the hose level on the rings of the
dummy shafts putted into the individual
bearings.

Carry out the change of the elevation and side | o
position of the bearings and the slope of the

Zménu vysSkové a stranové polohy lozisek a
naklonu stojant provadéjte vzdy celym

stands by the whole pedestals (tamping of the kozlikem  (podbijenim  klinG).  Pfitom
wedges). During leveling tighten the provadéjte pribézné utahovani zakladovych
foundation bolts continuously. Sroubt

The bearing’s stands has to be horizontal in | e
transverse direction — measure by water level.
The slopes of the bearing’s stands in
longitudinal direction arise after setting of the
mutual camber-elevation of the bearings and
in case that there are values from

Loziskové stojany musi stat v pficném sméru
vodorovné — méfte zamecnickou vodovahou.
Sklony lozZiskovych stojant v podélném
sméru vyplynou po nastaveni vzajemného
prevySeni lozisek. V pfipadé, ze existuji
hodnoty z kontrolni montaze, upfesni se
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preassembly, specify the slopes by measuring
with the water level and measuring of position
of the dummy shaft against the bores of the
bearing's stands. The side position of the
bearings inside stands was set up and written
in to reports during preassembly and it is
necessary to achieve the measured values
(measuring of dummy shaft position in bores
of the bearing stands).

e Undesirable slight turning of the bearing’'s
stands against the axis of turbo-set in
horizontal layer is excluded by measuring of
dummy shaft position in bore of bearing’s
stands.

e Carry out the above described leveling; tighten
the anchoring bolts continuously as described
in article “Anchoring Bolts" below.

Note:

If the bottom of LP turbine casing is already
assembled on foundation slab, the correction of the
side position of the LP bearing stands is possible after
loosing of the bolts of the guiding feathers — pos.2 and
pos.4 on pedestals (holes clearance).

But these transverse feathers could be
already welded to pedestals during preassembly in
DOOSAN SKODA POWER factory, in such case the
accurate side mutual setting has been already done
and there would not be necessary to change it.

¢ After moving of HP turbine casing onto bearing
stands remove the non-asbestos inserts
placed in advance under splices pos.3, 4, 5 of
the front pedestal and tighten the bolts of
splices. Check the clearance from 0,1 up to
0,2 mm under splices according to drawing
Tp6074949 a Tp6076030. The real clearance
must be set always along the entire length of
splices in minimal tolerance 0,05 mm.

Work status:

Before the setting of bottom part of LP
outer casing on position, the bearing stands are
assembled on the position including the bearings.
The altitude of the bearings is set according to
calculation of deflection curve for rotors catenary.
The side and altitude position of the bearings
stands is set including the slopes which are set
according to the distance of the bores in the
stands against the dummy shaft.

Date: 12.11.2013
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sklony méfenim zamecnickou vodovahou a
méfenim polohy kontrolni hfidele vUci
vyvrtlim  loziskovych stojand. Stranova
poloha loZisek ve stojanech byla nastavena
a zaprotokolovana pfi kontrolni montazi a je
potfeba dosahnout naméfenych hodnot
(méfeni polohy kontrolniho hfidele ve vrtani
loZiskovych stojanu).

Nezadouci natoceni lozZiskovych stojanu vaci
ose turbosoustroji v horizontalni roviné je
vylou¢eno méfenim polohy kontrolnich
hfideli na vyvrt lozZiskovych stojanu.

Provedte vySe popsané vyrovnani, pfitom
prubézné dotahujte kotevni Srouby tak, jak je
popsano nize v odstavci ,Kotevni Srouby”.

Poznamka:

Pokud je jiz spodek NT télesa namontovan
na zaklad, oprava stranového vyrovnani loZiskovych
stojand NT rotoru je mozna pouze po uvolnéni
Sroubu vodicich per — poz.2 a poz.4 u kozlik( (vile
dér pro Srouby).

Tato pricna pera v8ak mohou byt jiz
pfivarena ke Kkozlikim z kontrolni montaze ve
DOOSAN SKODA POWER a v takovém pfipadé jiz
bylo prfesné vzajemné  stranové  vyrovnani
provedeno a nebude nutné je ménit.

e Po uloZzeni VT télesa na loZiskové stojany
vyjméte pasky z bez-asbestové tésnici
desky umisténé predtim pod pfilozkami
poz.3, 4, 5 pfedniho kozliku a dotahnéte
Srouby pfilozek. Kontrolujte vali 0,1 az 0,2
mm pod pfilozkami, dle vykresu Tp6074949
a Tp6076030. Skutecna vile musi byt
nastavena vzdy po celé délce pfilozek
v toleranci min. 0,05 mm.

Stav praci:
Pfed ustavenim polohy spodku NT

télesa jsou loziSka namontovany na pozici.
Loziska jsou vySkové ustavena podle vypoctu
prihybovky rotorové soustavy. LozZiskové
stojany jsou stranové a vySkové ustaveny
véetné naklond podle vzdalenosti vyvrtu
stojanu vUci kontrolni hfideli.
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The alignment of rotors” catenary: Vyrovnani rotorové soustavy:

o At the time, when the empty bottom part of LP
casing is inserted, just before inserting of

e V dobé, kdy je vlozen prazdny spodek NT
télesa jesSté pfed vlozenim  spodku

bottom halves of LP diaphragms, put LP rotor
into the bearings and in the empty casing and
carry out the measuring of alignment in
couplings and measuring of position
against the bores in bearings stands,
gland’s bodies and bottom’s of LP outer
casing (HP and IP casing is already put onto
bearings stands and the HP and IP rotor is put
into the bearings).

Carry out the accurate alignment of rotor
catenary up to the state of readiness for
operation and radially set of the casings
according to the bore.

rozvadécich kol, vlozte NT rotor do lozZisek a
do prazdného télesa a provedte méreni
vyrovnani ve spojkach , hackovanim“ a
méreni polohy ve vrtani loziskovych
stojanl, téles ucpavek a spodkti vnéjsich
téles turbiny (VT a ST téleso je jiz ulozeno
na loziskové stojany a VT a ST rotor do
loZisek).

Provedte  pfesné vyrovnani  rotorové
soustavy turbiny do stavu pripravenosti na
provoz a radidlni ustaveni téles podle
vyvrtu.

e Take out the LP rotor. e Vyjméte NT rotor.

Work status:

Before assembly of the bottom halves
of diaphragms, the position of bearings is set so,
that the rotors” catenary is aligned in couplings
for TG operation and the altitude of parting plane
of LP outer casing is set.

Pfed montazi spodnich polovin
rozvadécich kol je poloha loZisek ustavena
tak, Ze rotorova soustava je vyrovnana ve
spojkach na provoz TG a délici rovina NT
vnéjSiho télesa je vySkové ustavena.

Anchor bolts Kotevni Srouby

o Safety of work: in the space under of the
upper concrete foundation slab, in places

e Bezpecnost prace: v prostoru pod horni
zakladovou deskou betonového zakladu

where the work with the anchor bolts is done,
there is necessary to interrupt all the other
work and to forbid any moving of people who
do not work with the anchor bolts. It is
concerning of the following works: putting the
anchor bolts into the wupper concrete
foundation slab, assembly of the lower
washers and nuts, tightening of the anchor
bolts.

The preparation: greasing of threaded ends
of bolts and the faces of nuts with the paste
Molykote G Rapid +, putting the anchor bolts
through the foundation (pos. 20-22 on drawing
Tp6075643) — see article ,Pedestal
assembly” or it is necessary to carry out the
assembly of bolts from the bottom of the upper
foundation.

Assemble the lower plates pos.12, 13 and
nuts pos.19 on anchor bolts.

During the steam turbine assembly and rotor’s
catenary alignment it is not suitable to tighten
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v mistech prace na zakladovych Sroubech je
nutno prerusit jiné prace a zakazat pohyb
osob, které neprovadi praci pfimo na
zakladovych Sroubech. Jedna se pfedevSim o
tyto Cinnosti: vkladani zakladovych Sroubl do
horni zakladové desky, montadz spodnich
zakladovych desek a matic, utahovani
kotevnich Sroubu.

Priprava: mazani zavitovych koncl Sroubl a
Cel matic pastou Molykote G Rapid +,
provleCeni  kotevnich  Sroubl  zakladem
(poz.20-22 na vykrese Tp6075643) — viz
odstavec ,Montaz kozliki“, nebo je nutné
provést montaz Sroubl zespoda horni
zakladové desky.

Montujte spodni desky poz.12, 13 a matice
poz.19 na kotevni Srouby.

Béhem montaze parni turbiny a vyrovnavani
rotorové soustavy neni praktické utahovat
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the anchor bolts by final pre-described torque.
It is necessary to subordinate the anchor bolts
tightening to the needs of leveling procedure
i.e. find out the influence of bolts tightening to
deformation of each components and ensure
the eliminate of the elastic deformations, leave
the bolts a little released at the beginning so
that it would be possible to hammer the
pedestal's wedges without bolts loosening.
Achieve a state when the rotor’s catenary and
steam flow path of turbine are aligned and
when the anchor bolts tightening does not
bring any influence to alignment. The
tightening of the anchor bolts have to never
overreach the prescribed torque. For bolts
tightening use the hydraulic tightening device
HYTORC or equivalent device.

Note:

In case that the value of the pre-scribed
tightening torque was overreached it is necessary to
measure applied torque and check with the producer,
if it is necessary to replace the bolt.

e The following values of torque are
prescribed for final tightening of the anchor
bolts in cold state before grouting:

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

kotevni  Srouby  finalnim  pfedepsanym
momentem. Utahovani je tfeba podfidit
potfebam vyrovnavani tj. zjistit vliv velikosti
dotaZeni Sroubl na deformaci jednotlivych
komponent a zajistit vzdy vymezeni pruznych
deformaci, ponechat zpocatku Srouby volnég;jsi,
aby bylo mozné podbijet kliny kozlikd bez
neustalého povolovani Sroubld. Dosahnout
stavu, kdy rotorova soustava i prutoéna cast
turbiny jsou vyrovnany a dotahovani kotevnich
SroubU vyrovnani jiz neovlivni. Pfitom utazeni
Sroubu nesmi nikdy prekroCit predepsany
utahovaci moment. Pro utazeni Sroubu
pouzijte  hydraulické utahovaci zafizeni
HYTORC nebo jeho ekvivalent

Poznamka:

V pripadé, ze dojde k prekroCeni pfedepsané
hodnoty utaZeni, je tfeba zmérit aplikovany kroutici
moment a provérit u vyrobce, zda neni nutno Sroub
vymeénit.

e Pro kone¢né dotazeni kotevnich Sroubl za
studena pfed zalivkou jsou predepsany
nasledujici hodnoty utahovaciho momentu:

Size of thread of bolt /
Velikost zavitu Sroubu
(mm)

Position in drw. /
Pozice na Tp6075643

Final tightening torque /
Finalni utahovaci moment
(N.m)

M42x3

20, 21, 22

1150 N.m

The values of tightening torques are valid

only if anti-sizing compound is applied i.e.

without using of sliding varnish! For torque

calculation it is used factor of friction in thread
f=0,15.

e During the rotors” catenary alignment in
couplings when it is necessary to change the
pedestals elevation by the hammering to
wedges or after the wedges loosening; it is
recommended to tighten the anchor bolts up
to 60% of final prescribed torque. In this
state it is possible to lift the pedestals 0,3 mm
up by the wedges hammering and there is not
necessary to loosen the anchor bolts (the
bolts extension remains under the permissible
limit).

e After the accurate alignment of rotors’
catenary in couplings just before
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Hodnoty utahovacich momentl plati
pouze pii aplikaci mazaci pasty tj. bez pouziti
kluzného laku!. Pro vypocet je pouzit koeficient
tfeni v zavitu f = 0,15.

e V prubéhu pfesného vyrovnavani rotorové
soustavy ve spojkach, kdy bude potfeba ménit
vysSku kozlikl podbijenim nebo uvolfiovanim
zakladovych klind, je doporuc¢eno mit kotevni
Srouby dotazené max. na 60%
predepsaného finalniho utahovaciho
momentu. V takovém stavu je mozné zvedat
kozliky o 0,3 mm a pfitom neni nutné kotevni

Srouby povolovat (prodlouzeni Sroubu
zUstane pod povolenou hodnotou).
e Po konecném vyrovnani rotord ve

spojkach, pred zalivkou, prekontrolujte,
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grouting check if the anchor bolts are
tighten by the final prescribed torque.

e Before the embedding lock the mutual position
of wedges in each pairs with the tack-welding
according to Tp6075643 by the fillet weld a4,
use the coated electrode 111/ESAB-OK
48.00.

Tack-welding for fixing of the mutual position
of the wedges in every pairs can be done only
after the final machine leveling and after the
tightening of the anchor bolts just before the
embedding of the foundation elements into
the grouting compound!.

¢ Instructions for embedding of anchor bolts and
pedestals into special compound are
mentioned in document DSPW “Main
assembly Manual” no. S12003-YK09-05MAA-
747001

E-E
130
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zda jsou kotevni Srouby utazeny finalnim
predepsanym utahovacim momentem.

e Pojistéte vzajemnou polohu vSech klind ve
dvojicich stehovanim dle vykresu Tp6075643
koutovym svarem a4, pouzijte obalenou
elektrodu 111/ESAB-OK48.00.

Stehovani vzdjemné polohy klinu v kazdé
dvojici se provadi az po kone¢cném vyrovnani
stroje, po utaZeni kotevnich Sroubu, tésné
pred zalivkou zakladovych prvku do zalivkové
hmoty.

e Instrukce pro zalivku kotevnich Sroubl a
kozliki do specialni hmoty jsou uvedeny
v dokumentu DSPW .Hlavni montazni
manual” ¢. S12003-YK09-05MAA-747001

Osa plednin VT fodisks
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2.11.2 Assembly of LP turbine casing delivered as parts / Montaz NT télesa turbiny dodaného

po dilech

Preassembly of LP turbine part for
210 MW BANDEL was done in DOOSAN SKODA
POWER s.r.o0. workshop.

First of all the preassembly of the LP
outer casing was carried out in the workshop
which was completed with the vacuum tightness
test. The water pressure tightness test of LP
inner casing and hydrostatic tightness test of the
bearing stands were done separately. Thereafter
was done the assembly of complete assembly of
LP turbine part including the casings boxing up.

Preparing of outer LP casing for assembly

The outer LP turbine casing was
assembled in DSPW before dispatch and also
the vacuum tightness test was done. The LP
outer casing was dismantled on the suitable
components just before the transport to the site
(power plant)

Bottom part of outer casing is divided on
three parts (front, middle and rear) which are
attached before transport parting plane down.
The suspension points are described in chapter
no. 2.5. Hang the wall during unloading on two
upper suspension points.

|
?.

The cover of LP outer casing is divided in
three parts (weight 2x11,7 tons). The suspension
pins on the individual components are designed
in the drawings Tp6072400. For the hanging of
the parts of cover and assembled LP cover are
delivered steel ropes. The slinging means
necessary for hanging of both parts of cover as
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Kontrolni montaz NT ¢&asti turbiny pro
210 MW BANDEL byla provedena v dilnach
vyrobce DOOSAN SKODA POWER, s. r. 0.

V dilné byla provedena nejprve kontrolni
montaz vnéjSiho NT télesa ukonena vakuovou
zkouskou tésnosti. Zvlast byla provedena vodni
tlakova zkouSka tésnosti NT vnitfniho télesa a
hydrostaticka zkouSka tésnosti loZiskovych
stojanu. Poté byla provedena kompletni montaz
NT ¢€asti turbiny v€etné zavieni télesa.

Priprava NT vnéjsSiho télesa pro montaz:

VnéjSi NT téleso turbiny bylo pfed
odeslanim smontovano ve DSPW a bylo
podrobeno vakuové zkouSce tésnosti. Vnéjsi NT
téleso bylo pfed dopravou na stavenisté
(elektrarnu) rozebrano na vhodné dily.

Spodni ¢ast vnéjSiho télesa je délena na
tfi Casti (pfedni, stfedni a zadni), které jsou pro
transport polozeny délici rovinou dold Zavésné
body pro manipulaci jsou popsany v kap. €. 2.5.
PFi vykladce zavéste sténu vcetné stojanl za 2
horni zavésné body.

Viko NT vnéjSiho télesa je délené na ffi
Casti. Zavésné Cepy na jednotlivych dilech jsou
znazornény na vykresech Tp6072400. Pro
zavéSeni dil vika a smontovaného vika NT
télesa jsou dodana ocelova lana. Specifikace
vazacich prostfedkd nutnych pro zavéseni obou
dili a smontovaného vika vnéjSiho NT télesa je
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well as the assembled outer cover of LP outer
casing are specified in chapter 2.5.

Preparing of components of the outer LP
casing for assembly: inspection of the conditions
after transportation, beveling of outer edges for
tightness-welds 5x45° and removing of the
painting from the surface around the weld
connection (only for vertical parting plane of
cover LP outer casing), washing off the
preservation and check of the contact surfaces,
cleaning of threaded holes by screw tap, cleaning
of holes for pins, greasing of threads by anti-
sizing compound with min. temperature
resistance of 120°C.

First of all apply the sliding varnish
Molykote D321R and then greasing paste
Molykote Rapid+ on the sliding contact surfaces
of the walls which are in contact with pedestals.

Work Status:
The parts of outer casing are prepared for
assembly.

LP casing bottom part: |

Creation of turning place = providing of the
safe space for turning components while they
are fully hung on the main and the auxiliary lift
of overhead crane of machine hall

Clean up the seating surfaces of the bottom
parts of LP casing from preservation, hang the
bottom part of LP casing on crane’s hook and
put it on the supports. Check the bottom part
sitting down on the supports by blue-paint
matching (the casing has to sitting down
completely on the all supports, the local
distance must not exceed 0,05 mm — measured
by gap gauges)

First apply the sliding lack Molykote D321R and
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uvedena v kapitole 2.5.

Pfiprava dili NT vnéjSiho télesa pro

montaz: prohlidka stavu po  doprave,
naukosovani vnéjSich hran pro tésnici svary
5x45° a odstranéni natéru z okoli svaroveho
spoje (pouze u vertikalnich délicich rovin dil{
vika télesa), smyti konzervace a kontrola stavu
dosedacich ploch, procisténi zavitovych dér
zavitnikem, procisténi dér pro koliky, promazani
zavith mazaci pastou s teplotni odolnosti min.
120°C.

Na dosedaci kluzné plochy stén s kozliky
v€etné drazek pro pera nanést nejprve kluzny lak
Molykote D321R a pak mazaci pastu Molykote
G Rapid+.

Stav praci:
Dily vnéjsSiho télesa jsou pfipraveny pro
montaz.

Spodek NT télesa:

Vytvoreni obracisté = zabezpeCeny prostor pro
otaCeni komponent pfi zavéSeni na hlavni a
pomocny zdvih mostoveého jefabu strojovny

Ocistéte dosedaci plochy patek spodkid NT ¢asti
télesa (vCetné drazek pro pera), zavéste
postupné spodky NT casti télesa na jefab a
polozte jej na kozliky. Kontrolujte dosedani
spodku télesa s kozliky na barvu (téleso musi
dosedat pIné na vSechny kozliky, max. lokalni
vule by neméla prekroc¢it 0,05 mm — méfeno
sparomeérkou)

Na styéné (kluzné) plochy spodku NT télesa
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then the anti-sizing compound Molykote G
Rapid+ onto all contact (sliding) surfaces
between supports and LP casing footings

e Clean up and degrease the horizontal and
vertical parting plane of casing carefully.

e Insert the front bottom LP outer casing
(closer to IP turbine part) ensure position
against bearing support according to
drawing Tp6071672 (detail A-A, B-B).

e Insert the rear bottom LP outer casing. Put
down with respect to clearence to middle
part of turbine

e Build up scaffolding between front and rear
LP casing with respect to access to place for
assembly. Install safety rail on parts and
cover of inlets for piping of gland & vent
systém.

e Insert middle bottom LP outer casing
between front and rear bottom LP outer
casing.

e Assembly middle bottom LP outer casing to
front bottom LP outer casing. Bolts and nuts
pos. 14,15 according drawing Tp6072400
(detail D5), pins pos. 58.

e Assembly rear bottom LP casing to middle
bottom LP casing. Assembly bolts and nuts
pos. 14, 15 according drawing Tp6072400
(detail D5), pins pos. 58. Ensure the position
of bottom LP casing to bearing supports
according drawing Tp6071672 (detail A-A,
B-B).

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

8

s kozliky (v€etné per) naneste nejprve kluzny lak
Molykote D321R a pak mazaci pastu Molykote
G Rapid+

Ocistéte a dikladné odmastéte horizontalni
a vertikalni délici rovinu télesa

Vlozte pfedni ¢ast NT spodku télesa (blize
k ST turbing) zajistéte polohu vuci kozliku
dle vykresu Tp6071672 (detail A-A, B-B).

Vlozte zadni ¢ast NT spodku télesa, tak aby
byl prostor pro ulozeni stfedni ¢asti s vuli.

Montujte leSeni do prostoru mezi pfedni a
zadni Cast spodku NT télesa s ohledem na
pristupnost mist montaze. Instalujte
bezpecnostni zabradli na dily a zakryjte
vyvrty pro potrubi kominkové a ucpavkove
pary.

Mezi pfedni a zadni cCast spodku NT
vnéjSiho télesa vlozte stfedni Cast NT
spodku télesa.

Montujte stfedni Cast k predni Casti NT
spodku téles. Srouby a matice poz. 14, 15
na vykrese Tp6072400 (detail D5), koliky
poz.58.

Pfirovnejte zadni NT spodek télesa ke
stfedni Casti NT spodku télesa. Montujte
Srouby a matice poz. 15, 14 na vykrese
Tp6072400 (detail D5), koliky poz.58.
Nasledné zajistéte polohu vi&i kozlikim
podlé vykresu Tp6071672 (detail A-A, B-B).

9)(11) (10) (L) (&

D5

15

58

215

57

o)

15-(14

.-70»

Turning with components of turbine casing on crane is
operation with high risk of the personal injury, casing’s
damage, crane’s damages and damage of other
devices in the machine hall. It is necessary to apply
the safety precautions and to avoid access of
unauthorized persons into assembly zone always
before moving or turning casing. The handling has to
be always approved by responsible safety technician
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Otaceni dila téles turbiny na jerabu je praci se
zvy8enym rizikem Urazu o0sob, poSkozeni téles,
poSkozeni jerabu a jinych zafizeni strojovny. Pred
otaCenim a prevazenim télesa je vzZdy nezbytné
zajistit  provedeni  pfiméfenych  bezpecnostnich
opatfeni a zamezit vstupu nepovolanych osob do
montazni zény! Provedeni manipulace musi byt
pfedem schvaleno zodpovédnym bezpecnostnim
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in advance! Moving of persons under hung casing is
strictly prohibited.

Allowed ways of handling and turning with turbine
casings by means of crane are specified
in annex 1.

NBEBEE Carry out the turning on the turning
place (see “Assembly of walls of bottom part of
LP outer casing” above) and obey the same
principles. For the turning, use the auxiliary lift
of overhead crane of machine hall.

Vertically level of the bottom outer LP casing
according to the horizontal parting plane which
has the same level as turbo-set axis (level
+9,920 m), after the relief tighten again the
bolts M42x3 (poz. 15) up to the touching of the
vertical parting planes, lightly tighten these
bolts.

Put the dummy shaft into the bearings of LP
rotor (the position of the LP bearing was
already set according to deflection curve of
rotors’ catenary), carry out the measuring of
radial leveling of bottom outer LP casing in
bores and correct the position of the bottom
part of casing.

Set the level of the horizontal parting plane of
the bottom outer LP casing with tolerances of
0,05 mm, check the contact with the
pedestals in entire length by feeler gauge (the
local gap must not exceed 0,07 mm), tighten
the anchore bolts of the pedestals at the same
time on the pre-described torque: carry out the
lifting and letting the parts of LP casing down
by hammering to foundation wedges or their
releasing, measure the level by hose water
level, water level, T-square 3 m long and by
optic or laser leveling. Set the transverse and
longitudinal slopes of the horizontal parting
plane according to values written in Turbine
Dozier book, check it by the water level.

Check the foundation wedges — they have to
be in mesh (pedestal — foundation wedge).
Use feeler gauge and knocking

Check the proper contact of LP casings with
pedestals by means of the feeler gauge with
thickness 0,07 mm. Provide proper contact of
the surfaces by knocking to the foundation
wedges after releasing of the foundation bolts.
Tighten foundation bolts again up to the
minimum torque.
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technikem! Pohyb osob pod zavéSenym télesem je
pfisné zakazan.

Povolené zplisoby manipulace a otaceni s télesy
turbiny pomoci jerabu jsou
v pfiloze 1.

specifikovany

BOEREMEEE O:oceni provedte na obratisti (viz.
,Montaz stén spodku vnéjsiho NT télesa”
vy8e) a dodrzujte stejné zasady BOZP. Pro
otoCeni vyuZijte pomocny zdvih jefabu
strojovny.

Spodek NT vnéjsiho télesa vyskové vyrovnat v
horizontalni délici roving, ktera je totozna s
osou stroje (aroven +9,920 m), po
nadlehéeni, pfitdhnout zpét pomoci Sroubl
M42x3 (poz. 15) na dotyk vertikalnich délicich
rovin, Srouby lehce dotahnout.

Vlozte kontrolni hfidel do loZisek NT rotoru
(poloha loZisek NT byla jiz ustavena do
pruhybovky rotorové soustavy), provedte
mérfeni radialniho vyrovnani spodku vnéjsiho
NT télesa ve vyvrtech a upravte polohu
spodku télesa.

Vyrovnejte pfesné horizontalni délici rovinu
spodku NT vnéjSiho télesa v toleranci *0,05
mm, kontrolujte styk s kozliky v celé délce
sparomeérkou (lokalni vile nesmi prekrocit
hodnotu 0,07 mm) soucCasné dotahujte
kotevni Srouby NT kozliki na predepsany
utahovaci moment: zvedani a spousténi ¢asti
NT télesa provadéjte podbijenim nebo
uvolnénim  zakladovych  klind,  méfeni
hadicovou vodovahou, vodovahou, pfiloznym
pravitkem o délce 3 m a nivelaci. Pficné a
podélné sklony horizontalni délici roviny
nastavte dle hodnot uvedenych v Pasportu
turbiny, kontrolujte vodovahou.

Kontrolujte zakladové kliny — musi byt
v zabéru (kozlik — zakladovy klin). Pouzijte
sparomérku a poklep.

Kontrolujte sparomérkou 0,07 mm dosedani
dili NT télesa na kozliky. Zajistéte dukladné
dosedani ploch doklepnutim zakladovych klint
po uvolnéni zakladového Sroubu. Zakladovy
Sroub opét dotahnéte na minimalni utahovaci
moment.
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e Modify the scaffolding and carry out the seal | ¢ Po upravé leSeni provedte tésnostni svary

e Check — correct if necessary — leveling of LP

welds number 3,4,7,8 of the vertical joints
between the walls of bottom casing (the outer
v weld 2x 5-6310 and inner fillet welds 2x a5-
5810, weld by 111/EN I1SO 2560-A:E42 4 B 42
H5/0K48.00) acc. to drw. Tp6072400

o arrange the parts connection of LP casing
by handy grinding for welds a5 (polish
the surface up to pure metal or open the
gap of flat joint if the components were
not bevelled to for welds before
assembly)

o degrease the surface for weld before
welding

o weld at least 2 run-fillet weld a5 with local
gas preheating to 150°C, weld procedure
111 (handy arc welding with coated
electrode - recommended diameter is
3,2 mm). The kind and quality of the
coated electrode has to correspond with
WPQR. Weld gradually 150-200 mm long
sections and alternate the opposite-side
of casing step by step.

o |HMEHHOM Preheating has to be done
as the necessary minimum to avoid
any danger of deformation of the
connected components!

o Check the weld visually in accordance
with €SN EN ISO 17 637 and to evaluate
the result of the check in accordance with
CSN EN 5817-D Then carry out the
capillary test of impermeability of weld,
and in accordance with CSN EN
ISO17635 to evaluate the check

according to CSN EN ISO 23277 st.3X

casing parting plane again, longitudinal and
transversal slopes according to Turbine Dozier
book, and proper contact of surfaces
(foundation wedges — pedestal — LP casing
foot.

Wash the preservation from all contact
surfaces for the inner components and lightly
grease them with anti-sizing compound
Molykote G Rapid + (grooves for the gland
bodies, transversal and longitudinal feathers,
pockets for supporting of the feet of inner
casing), assemble the stud screws into parting
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Cislo 3,4,7,8 vertikalnich spoju stén spodku
télesa (vnéjSi v svary 2x 5-6310 a vnitini
koutové svary 2x a5-5810, svafeno svary dle
111/EN 1SO 2560-A:E42 4 B 42 H5/0OK48.00)
dle vykresu Tp6072400 takto:

o pfipravte spoj dili NT ¢asti télesa ru¢nim
brousenim pro provedeni svart velikosti
a5 (prelesténi povrchu na Cisty kov nebo
otevfeni spary nepfevySeného spoje tam,
kde nebyl na dilech pfed montazi
proveden ukos pro svary)

o provedte odmasténi svarové plochy pied
svarovanim

o provedte nejméné dvouvrstvy koutovy
svar a5 slokalnim ohfevem plynem na
150°C, metodou 111 (ruéni obloukové
svafovani  obalenou  elektrodou -
doporuceny primér je 3,2 mm). Druh a
jakost pouzité elektrody musi byt ve
shodé s WPQR. Svafovani provadéjte po
usecich cca 150-200 mm, postupné vzdy
na protilehlych stranach télesa.

o PBEOR Ohiev  provddéjte  jen
v nezbytné nutné mire tak, aby
nemohlo vzniknout nebezpeci
deformace spojovanych dila!

o Provedte vizualni  kontrolu  svard
vsouladu sCSN EN ISO 17637 a

vyhodnotte vysledek kontroly dle CSN EN
ISO 5817-D. Dale provedte kapilarni
zkousku nepropustnosti svaru, a v
souladu s CSN EN-ISO17635 provedte
hodnoceni dle CSN EN ISO 23277 st.3X

pfipadné Kkorigujte - znovu
vyrovnani délici roviny NT télesa, podélné a
pficné sklony dle pasportu turbiny, dosedani
kontaktnich ploch (zakladovy klin — kozlik —
patka NT dilu).

Smyjte konzervaci ze vSech dosedacich ploch
pro vnittni dily a lehce je namazte
protizadérovou pastou Molykote G Rapid +
(drazky pro télesa ucpavek, pficna a podélna
pera, vybrani pro podepfeni patek vnitfniho
télesa), namontujte zavrtné Srouby do délici
roviny a promazte  zavitové  konce
protizadérovou pastou Molykote G Rapid +
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plane and grease the thread-ends of screws
with  anti-sizing compound Molykote G
Rapid+.

e Check the readiness of the LP bottom casing
for further assembly. Inspection can be done
only with presence of DSPW technical advisor
for turbine assembly and DSPW Quality
inspector. Print the record about inspection
(included in quality documentation).

Work status:

Bottom part of LP outer casing is
assembled and ready for assembly of covers and
inner parts. Bottom part of deflectors are
assembled (tightness welds are completed,
parting planes are leveled to turbo-set axis
according to Turbine Dozier book)

Pre-assembly of deflectors of LP middle

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

o Provedte kontrolu pfipravenosti spodku NT
télesa na dalSi montaz. Kontrola muize
probéhnout jen za ucasti Séfmontéra a
zastupce pro Jakost DSPW. Vystavte zaznam
o provedeni kontroly (soucast
dokumentace jakosti).

Stav praci:
Spodek NT vnéjSiho télesa je smontovany

a pripraveny pro montaz vik a vnitfnich dilud,
spodni ¢ast deflektord je smnontovana (tésnostni
svary jsou dokonc&eny, délici roviny vyrovnany na
osu stroje dle pasportu turbiny).

Pied-montaz deflektoru stiedniho NT télesa

casing
e Prepare the parts of deflector (N-Tp6069380)
of LP inner casing for assembly i.e.

preservation washing, check the condition,
clean the holes for centering pins in deflector’s
parting planes, clean and grease the bolts and
pins for deflectors attaching to LP inner casing
with the paste Molykote G Rapid +.

e Pre-assemble the parts of deflectors (the
quarters) by means the screws pos. 13 to get
the bottom and upper halves according to
mutual marking. Nuts pos.14 tighten lightly
and after centering knock in the conical pins
pos. 8. and cylindrical pins pos.15. Then
insert the bolts pos. 6 and tighten the nuts
pos. 7. Final tightening of screws of deflectors
will be carry out after final assembly of LP
inner casing (deflectors used to be usually
partly assembled and transported as the
halves with partly assembled piping of cooling
water into steam — see photo).

e Move the bottom halves of deflectors into LP
outer casing and hang them on provisory pins
poz. 50 cross-section K-K in drawing
Tp6040130 which are placed on the rear and
front parts of the bottom part of LP outer
casing. The holes in cross section C-C in the
drawing of deflector Tp6037561 serve for
hanging of the bottom half of deflector on the
pins of transverse wall.
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o Pripravte dily deflektordl (N-Tp6069380) NT
vnitfniho  télesa na montaz, . myti
konzervace, kontrola stavu, Cisténi otvor( pro
stfedici koliky v délicich rovinach deflektorq,
¢isténi a mazani Sroubl a kolikl pro upevnéni
deflektord Kk vnitfnimu  NT télesu pastou
Molykote G Rapid +.

e Predmontujte dily (Gtvrtiny) deflektord pomoci
Sroubll poz. 13 do spodnich a hornich polovin
dle seznaceni. Matice poz.14 lehce dotahnéte
a po vystfedéni naklepnéte kuzelové koliky
poz.8. a valcové koliky poz. 15. Poté viozZte
$rouby poz.6 a utahujte matice poz.7. Upiné
dotazeni Sroubu deflektort bude provedeno az
po celkovém sestaveni obou polovin vnitfniho
NT télesa (deflektory byvaji vS8ak pro dopravu
jiz CasteCné smontovany a dopraveny jako
poloviny i s ¢aste&né namontovanym potrubim
vodniho chlazeni pary — viz foto).

e Zavezte spodni poloviny deflektorG do
vnéjSiho NT télesa a zavéste je na montazni
Cepy poz. 50 fez K-K na vykrese Tp6040130
umisténych na predni a zadni ¢ast vnéjSiho
télesa. K zavésSeni poloviny deflektoru na Cepy
pficné stény slouzi otvory dle fezu C-C na
vykrese deflektoru Tp6037561.
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Montaz vika vnéjSiho NT télesa:

e Hang the all upper parts of casings on the | ¢ Postupné zavéste vSechny Casti svrsku télesa
crane and put it on the wooden supports step na jefab a ulozte je vzdy na dfevéné podklady
by step so that was accessible from bottom tak, aby byly pfistupné zespoda. Smyjte

side and wash the preservation from konzervaci z horizontalnich i vertikalnich
horizontals and verticals parting plane always. délicich rovin. Nepracujte pod télesem, pokud
Do not work under the hung casing! Prepare je zavéSené na jefabu! Pfipravte zavrtné
the stud bolts M30x3 of horizontal plane — Srouby M30x3 horizontalni délici roviny — detail

detail D3 (degrease of threads, apply the D3 (odmasténi zavitovych koncli, naneseni
sliding lack Molykote D321R and apply the kluzného laku Molykote D321R a nasledné
compound Molykote G Rapid+ on threads mazaci pasty Molykote G Rapid+) a
and contact surfaces of stud end) and namontujte do spodku NT télesa.

assembly them into the bottom part of LP

casing.
o Assembly the 4pcs of guide pins Tp6073748 | ¢ Namontujte 4ks vodicich svicek Tp6073748 do
into LP bottom casing. spodku NT cCasti télesa.

Apply the sealing paste Birkosit onto vertical | ¢ Naneste na vertikalni délici roviny té€snici pastu
parting planes same method as are described Birkosit stejnym zpusobem jako je popsano u
as bottom. spodku.

First of all put the upper middle of LP casing | ¢ Nejprve viozte stfedni Cast vika NT télesa.

onto bottom part.
Carry out the pre-assembly of deflectors of LP | ¢ Provedte predmontaz deflektorl (viz postup
middle casing (see below — chapter Pre- nize — kapitola predmontaz deflektor()
assembly od deflectors)
Assemble the upper halves of deflectors to | ¢ Provedte montaz hornich polovin deflektorll na
the faces of upper of LP middle casing Cela stfedniho NT télesa dle vykresu
according to drawing Tp6072400 check the Tp6072400 kontrolu seznaceni dilu, kontrolu
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mutual marking of parts, check the marking of znaCeni koliki mezi deflektorem a stfednim
pins between deflector and middle casing, télesem, mazani Sroubld a kolikd pastou
grease the bolts and pins with paste Molykote G Rapid+. Upevnéte deflektory horni
Molykote G Rapid+. Attach the deflectors to Casti NT stfedniho télesa pomoci Sroubl
the upper of LP middle casing by bolts poz.44 poz.44 (M30x90), vyrovnejte vzajemné
(M30x90), level the altitude of horizontal horizontalni délici roviny (deflektor — NT
parting plane (deflector — LP middle casing), stfedniho téleso), naklepnéte koliky
put the pins @20 mm into the vertical parting @20 mm do vertikalnich délicich rovin,
planes, lightly tighten the bolts to be the dotahnéte lehce Srouby na dosednuti délici
parting plane in proper contact (without torque roviny (bez kontroly momentu).
control).
o Assembly rest of upper LP casing on the | ¢ Provedte montadz zbytku hornich Casti NT
bottom part of LP casing, set the right position télesa na spodek, nastavte jeho pFesnou

and instal the pin pos. 43 to the horizontal polohu a naklepnéte koliky poz.43 do
parting plane. horizontalni délici roviny.
e Check the contact of parting planes by means | ¢ Kontrolujte dosedani délicich rovin

of the feeler gauge (the values must be in sparomérkou (hodnoty musi byt v souladu
accordance with the pasport). Eliminate the s pasportem). Pfipadny prihyb horizontalni
eventual deflection of horizontal parting plane délici roviny spodku télesa od vlastni hmotnosti
of bottom casing from the self weight by eliminujte podepfenim spodku hydraulickymi
means of the supporting with hydraulic jacks. zvedaky.

e Assembly and tighten the nuts M30x3 | ¢ Montujte a dotahujte matice M30x3 (poz. 17)
(pos. 17) of horizontal of parting plane horizontalni délici roviny detail D3.
according detail D3.

e Assemble stud pos.15 (M39) with the nuts | ¢ Do pfiruby vertikalni délici roviny namontujte
pos.14 into the flange of vertical parting plane zevnitf vika zavrtné Srouby poz.15 s maticemi
inside the cover and install the pins pos. 58. poz.14 a naklepnéte koliky poz.58, Utahuijte
Tighten the bolts M42x3 with the torque 1050 Srouby M42x3 momentem 1050 N.m dle
N.m accordance with drawing Tp6072400. vykresu ¢&.Tp6072400. Pribézné montujte
Fluently assemble the scaffolding for leSeni pro zajisténi prFistupu k vertikalni délici
providing of the access to the vertical parting roving. Naneste pouze mazaci pastu Molykote
plane. Apply only the anti-sizing compound G Rapid+ (bez pouziti kluzného laku) na
Molykote G Rapid+ (without using of sliding zavitové konce Sroubu pfiruby.
lack) on thread-ends of bolts in flange.

e During the screw tightening in vertical parting | ¢ B&hem utahovani Sroubu vertikalnich pfirub
plane, measure the proper contact in prubézné kontrolujte sparomérkami dosedani
horizontal parting plane between the LP horizontalni délici roviny vika a spodku
bottom part and LP cover by means of the vnéjSiho NT télesa. Vysledek méfeni by mél
feeler gauges. The readings should korespondovat s Pasportem turbiny
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correspond to the record in Turbine Dozier
book (max. local gap less then 0,2 mm).

e Create the preassembly workplace for the
tightness welds doing on cover of LP outer
casing including adequate measures OHS,
FP, EP (enough loading capacity of floor,
ventilation, heating, inlet of electricity).

e Move the cover of casing onto the pre-
assembly workplace onto wooden supports so,
that the access to weld surface os provided.
Build up the scaffolding in necessary range.

e Clean the weld surfaces by fine grinding up to
the pure metal and degrease the surfaces
before welding.

¢ Modify the scaffolding and carry out the seal
welds no.1, 2, 5, 6 of the vertical flange on
cover part of LP outer casing (the inner v weld
2x 5-6310 and fillet welds 2x a5-5810, weld by
111/EN 1SO 2560-A:E42 4 B 42 H5/0K48.00))
acc. to drw. Tp6072400 this way:

o arrange the walls connection of LP casing
by handy grinding for weld 3V (polish the
surface up to pure metal or open the gap
of flat joint if the components were not
bevelled to for welds before assembly)

o degrease the surface for weld before
welding

o weld 3V with local gas preheating to
150°C, weld procedure 111 (handy arc
welding with coated electrode -
recommended diameter is &3,2 mm). The
kind and quality of the coated electrode
has to correspond with WPQR. Weld
gradually 150-200 mm long sections and
alternate the opposite-side of casing step

by step.
o ﬁ Preheating has to be done

as the necessary minimum to avoid
any danger of deformation of the
connected components!

e Dismantle the scaffolding and move the cover
back onto the bottom part of casing.

e Measure again the gap in the free horizontal
parting plane of LP outer casing by means of
the feeler gauges. The inspection can be done
only with the presence of SKODA turbine
assembly supervisor and representative of
SKODA for Quality Assurance on site. Write
the record about the inspection (it is the part
of SKODA QA documentation).
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(maximalni lokalni spara do 0,2 mm).

Vytvofte  pfedmontazni  pracovisté  pro
svarovani téstnostnich svarl na viku NT
vnéjSiho télesa vcetné zajisténi pfiméfenych
opatfeni BOZP, PO a OZP (dostateéna
nosnost podlazi, odsavani, vytapéni, pfivod
elektfiny).
Pfemistéte viko télesa na pfedmontazni
plochu na dfevéné podpéry tak, aby byl
zajistén pfistup ke svarové ploSe. Provedte
montaz leSeni v potfebném rozsahu.
Ocistéte svarové plochy jemnym brousenim
na Ccisty kov a plochy pfed svafovanim
odmastéte.
Po upravé ledeni provedte tésnostni svary
C. 1, 2, 5, 6 vertikalni pFiruby vika NT vnéjdiho
télesa 2x1/2V5-6310 koutovy svary 2x ab5-
5810, svareno svary dle 111/EN I1ISO 2560 —
A:E42 4 B 42 H5/OK48.00) dle vykresu
Tp6072400 takto:

o pripravte spoj dild vika NT cCasti télesa
ruénim brousenim pro provedeni svaru
velikosti 3V (prelesténi povrchu na Cisty
kov nebo otevieni spary neprevySeného
spoje tam, kde nebyl na dilech pfed
montazi proveden ukos pro svary)

o provedte odmasténi svarové plochy pred
svarovanim

o provedte svar 3V s lokalnim ohfevem
plynem na 150°C, metodou 111 (rucni
obloukové svarovani obalenou elektrodou
- doporuceny primér je &3,2 mm). Druh
a jakost pouzité elektrody musi byt ve
shodé s WPQR. Svafrovani provadéjte po
usecich cca 150-200 mm, postupné vzdy
na protilehlych stranach télesa.

o BBOR Ohiev  provddéjte  jen
v nezbytné nutné mire tak, aby
nemohlo vzniknout nebezpeci

deformace spojovanych dili!

e Demontujte leSeni a zavezte viko zpét na

spodek télesa.

spary ve volné
horizontalni délici roviné vnéjSiho NT télesa
sparomérkou. Kontrola mlze probé&hnout
pouze za ucCasti $éfmontéra a zastupce pro
jakost DSPW na elektrarné. Vystavte zaznam
o provedeni této kontroly (soucast
dokumentace jakosti).
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e Hang the assembled cover on crane according
to drawing Tp6078748 and move it on the
wooden supports onto the place according to
drawing “Lay-down plan” or on another area
with enough loading capacity (weight of the
cover is max. 51 tons).

Work status:

The cover of LP outer casing is
assembled together, the tightness welds are
completed. Upper parts of deflectors are
installed.

Preparation of LP middle casing for LP
diaphragm inserting

e Wash carefully off preservation from the inner
surfaces of middle part of LP inner casing.
Grease slightly the grooves for diaphragms
and the other contact surfaces with the anti-
sizing compound Molykote G Rapid+.

¢ Lightly grease the grooves for diaphragms and
contacts surfaces with the inner elements by
anti-sizing compound Molykote G Rapid+.
For lifting of the cover use the delivered ropes
according to Tp6078748.

Work status:
LP middle casing is ready for assembly of
diaphragms.

Assembly of the covers with oil seals and

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

e Zavéste smontované viko na jefab dle vykresu
Tp6078748 a ulozte viko na dfevéné podklady
na misto dle vykresu ,,Odkladaci plan“ nebo
na jinou plochu s dostateCnou nosnosti
(hmotnost sestaveného vika je max 51 tuny).

Stav praci:
Viko vnéjSiho NT télesa je smontovano

v€etné provedeni tésnostnich svarl a instalace
hornich ¢asti deflektora.

Priprava NT stredniho télesa na vlozeni
rozvadécich kol

¢ Smyjte dukladné konzervaci ze vSech vnitfnich
ploch spodku stfedniho NT télesa. Drazky pro
rozvadéci kola a ostatni kontaktni plochy lehce
namazte protizadérovou mazaci pastou
Molykote G Rapid+.

e |Lehce namazte drazky pro rozvadéci kola a
kontaktni plochy S vnitfnimi dily
protizadérovou pastou Molykote G Rapid+.
Pro zvedani vika pouzijte dodana lana dle
vykresu Tp6078748.

NT stfedni téleso je pfipraveno pro

montaz rozvadécich kol.

Montaz vik olejovych viozek a téles ucpavek:

gland bodies:

e Assemble the carriers of the oil seals (covers)
Tp6076595 (rear LP casing) and Tp6071722
(front LP casing) into the bearing’s vans of LP
casing) including the gaskets (position of the
oil covers can be independently changed
against the stand and the gland). Carry out the
assembly just before LP gland’s bodies
installation.
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e Montujte nosiCe olejovych vlozek (vika)
Tp6076595 (zadni NT téleso) a Tp6071722
(pfedni NT téleso) k loziskovym vanam NT
télesa vCetné tésnéni (olejova viozka je
nezavisle polohovatelna vuci stojanu a
ucpavce). Montaz provedte jesté pred instalaci
téles NT ucpavek.
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the gland$ bodies, wash the
preservation out, check the condition of
contact surfaces and mobility of sealing rings
pos.15, lightly grease the contact surfaces with
anti-sizing compound Molykote G Rapid+.

Put the bottoms of gland’s bodies
(Tp6068517) into the transversal walls of
bottom part of LP outer casing, dismantle the
covers of glands (nut pos.7), turn the covers
with parting plane up, take out the labyrinth’s
segments, wash the preservation out, check
the condition of contact surfaces, lightly
grease the contact surfaces with anti-sizing
compound Molykote G Rapid+).

Notice: Axial position of the gland is fixed by
fitting of collar with width 55h7 in groove 55H8
and 66H8 in the transversal wall of the bottom
part of LP outer casing.
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o Vybalte télesa ucpavek, smyjte konzervaci,

zkontrolujte stav stykovych ploch a pohyblivost
tésnicich krouzkll poz.15, lehce promazte

kontaktni  plochy protizadérovou pastou
Molykote G Rapid+.
Vlozte télesa ucpavek (Tp6068517) do

pficnych stén spodku NT vnéjSiho télesa,
demontujte vika téles (matice poz.7), otocte
vika téles ucpavek délici rovinou vzhuru,

vyjméte  labyrintové  segmenty, smyjte
konzervaci, zkontrolujte stav stykovych ploch a
lehce promazte kontaktni plochy

protizadérovou pastou Molykote G Rapid+.

Poznamka: Axialné je poloha ucpek pevné
zafixovana ulozenim nakruzku o Sifce 55h7
do drazky 55H8 a 66H8 spodku NT vnéjsiho
télesa
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LP gland’s body /
Téleso NT ucpavky

Drw. No. / ¢.v. Tp6068517

The weight / Hmotnost = 463kg

Work status:

Bottoms of gland’s bodies are inserted
into the bottom part of LP outer casing, the
covers of glands are ready for the further
assembly.

Assembly of LP diaphragms and covers of LP

Spodky téles ucpavek jsou vlozeny do
spodku NT vnéjSiho télesa, vika ucpavek
pfipravena pro dal$i montaz.

Montaz NT rozvadécich kol a priprava vik NT

inner casing for further assembly:

All components mentioned in this article
have been already assembled and set against LP
rotor during the pre-assembly in DSPW
workshop, just before transport to the site.
Diaphragms will be delivered separately,
preservered and packed in wooden boxes.

LP diaphragms:

vnitinich téles na dalSi montaz:

Veskeré dily uvedené v tomto ¢lanku byly
jiz montovany a ustaveny vaci rotoru pfi kontrolni
montazi v dilné DSPW, pfed dopravou na
stavenisté. Rozvadéci kola budou dopravena
samostatné, konzervovana a zabalena
v dfevénych bednach.

NT rozvadéci kola:

Diaphragms LP1 & LP1a/
Rozvadéci kolo NT1 & 1a

Drw. No. / ¢.v. Tp6075042

The weight / Hmotnost = 10000 kg
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Diaphragm LP2 & LP2a
Rozvadéci kolo NT2 & NT2a

Drw. No. / ¢.v. Tp6075338 / Tp6075961

The weight / Hmotnost = 2800 kg

Diaphragm LP3 / & LP3a
Rozvadéci kolo NT3 & NT3a

Drw. No. / ¢.v. Tp6075253 / Tp6076159

The weight / Hmotnost = 5465 kg

e Suspensions are designed for attachment of
diaphragms in turbine casing according
drawing Tp6031267. High-rise position of

e Pro uchyceni rozvadécich kol v télese turbiny
jsou ureny zaveésy podle vykrest Tp6031267
(M30). Vyskova poloha rozvadécich kol je

diaphragms is set by thickness of washer pos.
3. Side position of disphragms in inner casing
is given by machining centering pins on
bottom of diaphragms. Mutual positions of
upper and bottom half of wheel is given by
keys in parting planes.
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nastavena tloustkou podlozky poz. 3. Stranova
poloha kol ve vnitfnim télese je dana
opracovanim stfedicich ¢€epl na spodcich
rozvadécich kol. Vzajemna poloha hornich a
spodnich polovin kol je dana pery v délicich
rovinach
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A-A

Sursek kola Sursek télesa
Upper part of quide wheel Upper part of casing

Spodek kola €0
Lower part of casing

Spodek télesa
Lower part of quide wheel

e Unpack the halves of diaphragms take out the
gland’s  labyrinth  segments from all
diaphragms. Wash off the preservation, check

rozvadécich kol.

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Ay

24 9

e Vybalte poloviny rozvadécich kol, vyjméte
segmenty labyrintovych ucpavek ze vSech

Smyijte konzervaci,

the contact surfaces including collars and
grooves, lightly grease all contact surfaces for
matching with anti-sizing paste Molykote G
Rapid +, leave just thin film of sparse
preservation in places of touch of the
mechanical measuring instruments.

Assemble the upper and bottom halves of the
diaphragms into the cover of LP middle casing
and attached them by means of the bolts.

kontrolujte stykové plochy v€etné nakruzkld a
drazek, namazte lehce veSkeré licované
plochy protizadérovou pastou Molykote G
Rapid +, v mistech dotyku mechanickych
méfidel pro méfeni ponechte jen tenky film
fidké konzervace.

Montujte spodni a horni poloviny rozvadécich
kol do spodku NT stfedniho télesa pomoci
Sroubd.

Work status:

Halves of diaphragms are inserted and
attached into LP middle casing. The upper and
bottom halves of deflectors are assembled.
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Poloviny rozvadécich kol jsou vloZeny a

upevnény v NT stfednim télese. Horni i dolni
poloviny deflektori jsou namontovany.
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Measuring of the stator parts position in LP
steam flow path and radial position setting:

All below described measurements till LP casing’s
boxing up can be done exclusively with presence of
DSPW Technical Advisors or DSPW Quality inspector.
For the setting of rough radial position of mentioned
parts, there has to be available LP bearings, LP rotor
and the dummy shaft for LP part. HP and IP turbine
casing should be already placed on bearing’s stands;
if HP and IP part delivery is not available yet it is
possible to continue with assembly work with the
awareness, that it will be necessary repeat some
measurement and assembly operations (HP and IP
part weight influence).

e Put in the LP dummy shaft with rings into the
bearings and take up the clearances among
the bottom parts of casings and the temporary
set-wedges.

Sestaveni NT kon

Nameéreni polohy statorovych dilti NT
prutoéné céasti a radialni vyrovnani:

VeSkera nize popsana méfeni aZ do okamziku
zavfeni NT télesa je nutno provadét vyhradné za
pfitomnosti §éfmontéra nebo kontrolora DSPW. Pro
hrubé radialni ustaveni dild NT prdtoéné casti musi
byt k dispozici NT loZiska, NT rotor a kontrolni hridel
pro NT &ast. VT a ST dil turbiny by mél byt jiz ulozen
na loziskovych stojanech; neni-li VT a ST dil dosud
dodan je mozno pokracovat s montazi s vedomim, Ze
bude nutno néktera méreni a montazni operace
opakovat (vliv hmotnosti VT a ST dilu)

e Vlozte NT kontrolni hfidel s krouzky do loZisek
a provedte vymezeni vile mezi spodky téles a
montaznimi stavécimi kliny.

trolni hridele

Assembly of LP checking shaft
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o Measure the radial position of bottom part of
LP inner casing against the bores of bottom
parts of LP diaphragms in grooves for labyrinth
segments of the shaft glands and on surfaces
next to the honey-comb sealing of
circumference of blades of moving wheels
(before measuring the labyrinth segments
have to be taken out from the gland bodies
and from shaft glands of diaphragms).

Notice:

It is not necessary to perform the check-
measurement of bore shape of inner
components of LP steam flow path. If it is
required by purchaser or there are reasons for
measuring, carry out it as following: gradually
put the upper halves of inner parts onto

o Naméfte radialni polohu spodku NT vnitfniho
télesa podle vyvrtd spodkd NT rozvadécich kol
vdrazkach pro hfidelové ucpavky a na
plochach vedle vostinového tésnéni obvodu
lopatkovani obéznych kol (pfed méfenim musi
byt vyjmuty labyrintové segmenty ztéles
ucpavek a hfidelovych ucpavek rozvadécich
kol).

Poznamka:

Kontrolni méreni tvaru vrtani vnitrnich dila
NT pratoéné c¢asti neni potreba provadét.
PozZaduje-li jej zakaznik nebo jsou-li pro
meéreni duavody, provedte jej takto: postupné
pokladejte horni poloviny vnitinich dild na
spodky, kontrolujte kontakt v délici roviné a
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bottoms, check the proper contact in parting
plane and than measure the bore shape
(ovality) of all inner components. After
measuring take out the upper parts and put
them onto wooden supports.

Proceed the levelling by moving with whole
bottom of LP casing according to values from
the preassembly (Turbine Dozier book), take
up the clearances of the temporary set-
wedges and repeat the measurement. The
accuracy of position of the bottom part of LP
inner casing has to be enough to avoid the
touch of moving wheels with the honey-comb
packing above the blade-bandages of
diaphragms (the clearance on perimeter is
1,73 mm for diaphragm 1, 3,66 mm for
diaphragm 2 and 5,37 mm for diaphragms 3.

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

poté promérte ovalitu vrtani vSech vnitrnich
dild. Horni dily po odmeéreni sejméte a
umistéte ven z télesa na drevéné podklady.

Provedte opravu vyrovnani pohybem celého
spodku NT télesa podle hodnot z kontrolni
montaze (Pasport Turbiny), vymezte vlle
montaznich stavécich klinG a opakujte méreni.
Pfesnost polohy spodku NT vnitfniho télesa
musi byt takova, aby nemohlo dojit k dotyku
obéZnych kol s vostinovym nadbandazovym
tésnénim rozvadécich kol po vliozeni NT rotoru
(obvodova vale je 1,73 mm u RK1, 3,66 mm u
RK2, a 5,37 u RK3.)

Demonstration picture of radial alignment of LP steam flow path elements with using of dummy shaft /
llustracni foto radialniho vyrovnani dilil pratoéné ¢asti s pouZitim kontrolni hfidele:

Take out the dummy shaft and insert LP rotor
into bearings by means of the lifting beam
according to drw. no. Tp6078811. Obey all
instructions for handling with rotor written
above at the first alignment of rotors” catenary.
Put LP rotor into the bearings (HP and IP
turbine casing has been placed on position),
carry out the measuring of alignment of LP
rotor in coupling with dial gauges.

Correct the rotors” catenary alignment - if
necessary. Align rotors for TG operation.

Then measure the rotor position against bores
(measuring to the circular recesses for the oil
sealing covers in the oil tank) and casings.
Record all the values and compare them with
data in Turbine Dozier Book (values measured
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Vyjméte kontrolni hfidel a vlozte NT rotor do
loZisek pomoci zvedaci traverzy dle vykresu
Tp6078811. Dodrzte veSkeré instrukce pro
zachazeni s rotorem, jak je popsano vyse u
prvniho vyrovnani rotorové soustavy.

Vlozte NT rotor do loZisek (VT a ST téleso
turbiny je ulozeno na pozici), provedte méreni
vyrovnani NT rotoru ve spojce Ciselnikovymi
uchylkoméry (hackovanim).

Provedte opravu vyrovnani rotorové soustavy
je-li potfeba. Provadéjte vyrovnani na provoz.
Potom proméfte polohu rotord vuci vyvrtim
(méfeni na vykruzky pro olejové vlozky van) a
téles. VeSkeré hodnoty zaznamenejte a
porovnejte s udaji v pasportu turbiny (hodnoty
naméfené pfi kontrolni montazi v dilné
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during pre-assembly in workshop of turbine
producer). Measure the correction for setting
of axial position of LP casing inside the outer
casing: distance of faces of collar of IP rotor in
hollow for the thrust bearing in rear HP bearing
stand and axial clearances in steam flow path
(measurement with the wedge-gauges).

Take LP rotor out. Put the dummy shaft into
bearings. Evaluate the influence of
deformation of the foundation after loading of
foundation with the weight of the rotor and
compare it with the measuring from the
preassembly which was done in workshop of
producer and carry out the correction of
position of LP casing against the dummy shaft.
It is possible to correct the radial position
of stator parts by changing of the suspension
pads thickness of diaphragms. There is the
spare set of suspension-pads in delivery with
allowance for machining at the site. Side
correction of diaphragms are not carry out,
setting of side position can be solved by
changing of rotor position in bearing vans.
Carry out VPL measurement to find out the
right setting of radial inner parts in the bottom
outer casing. Compare the results with values
measured in producer workshop and correct
the found deviations. Put in the dummy shaft
and carry out the final correction of radial
setting of stator parts based on evaluation of
described measurements. Take out the
dummy shaft.

Notice: Usually it is not necessary to carry out
VPL measurement. DSPW supervision staff on
site will decide about VPL necessity with
respect to the actual state.

Leveling state: Diaphragms are radially set
now (vertically and laterally) with accuracy
better then 0,1 mm in comparison with the
measuring in open state carried out during
preassembly in DSPW workshop. It is not
necessary to set the gland’s bodies, they are
fixed in grooves of turbine casing. Mentioned
setting of the radial position of parts is carried
out with taking respect to:

»The journal position changing in bearing
after turbine start up

»the displacements araising during LP casing
boxing up (measured during preassembly in
workshop of producer or on site during
boxing up against the dummy shaft, as
described above)
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vyrobce). Zméite také korekci pro ustaveni
axialni polohy NT télesa porovnani vzdalenosti
Cel nakruzku ST rotoru ve vybrani pro axialni
loZisko v zadnim VT loZiskovém stojanu a
axialnich vali v pratoéné ¢asti (méfeni pomoci
klinovych mérek).

Vyjméte NT rotor a vloZte kontrolni hfidel do
loZisek. Vyhodnotte vliv deformace zakladu po
zatiZzeni hmotou rotoru v porovnani s méfenim
béhem pfed-montaze vdilné vyrobce a
provedte korekci polohy NT télesa vici
kontrolni hfideli.

Korekce radialni polohy statorovych dilu je
mozné provadét: zménou tloustky podlozek
zavésu rozvadécich kol. V dodavce turbiny je
sada nahradnich podlozek zavésu
rozvadécich kol s pfidavkem na opracovani na
stavenisti. Stranové korekce rozvadécich kol
se neprovadeéji, vyrovnani lze zajistit zménou
polohy rotoru v loziskovych vanach.

Proved’te méreni VPN pro zjisténi spravného
nastaveni radialni polohy spodku vnitfniho dilt
NT télesa. Porovnejte vysledek s hodnotami
naméfenymi v diiné vyrobce a zjiSténé
odchylky opravte. Viozte kontrolni hfidele a
provedte finalni kontrolu nebo Upravy
v radialnim ustaveni statorovych dili na
zakladé vyhodnoceni popsanych méfeni.
Vyjméte kontrolni hFidel.

Poznamka: Méfeni VPN neni obvykle nutno
provadét. O nutnosti VPN rozhodne montazni
dozor DSPW na stavenisti s ohledem na
aktualni stav.

Stav vyrovnani: Rozvadéci kola jsou nyni
radialné ustavena (vySkové a stranoveé)
s presnosti lepSi nez 0,1 mm v porovnani
s méfenim v otevieném stavu provadéném pfi
kontrolni montazi vdilné DSPW. Télesa
ucpavek neni tfeba ustavovat, poloha ucpavek
je pevné fixovana v drazkach télesa. Uvedené
ustaveni radialni polohy dild je provedeno
s ohledem na:

»zménu polohy loziskového Cepu v lozisku po
najeti turbiny

»na posuvy, které vznikaji pfi zavirani NT
téles (odméfeno pfi kontrolni montazi
v dilnach vyrobce nebo na staveniSti pfi
zavirani téles vici kontrolni hfideli uvnit¥, jak
je popsano vyse)
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Note:

In case that it is not possible to carry out the
measurement by means of LP dummy shaft because
of inacceptable inaccuracy (length and shaft stiffness)
there will be used measuring laser system
CENTRELIGN in combination with string measuring
(measuring will be provided by subcontractor who
provides the assembly).

e |If there was done any corrections of parts’
positioning setting, dismantle the diaphragms
and clean out the inner LP casing by blowing
with pressure air and put the parts back into
bottom of inner casing.

Work status:

Radial and axial alignment of inner
components in LP steam flow path just before
casing boxing up is completed.

ATTENTION:

If a huge differences of flexible deformation
of LP casing would be found as well as
differences in mutual position of bearing stands
and LP casings during the putting of turbine
components on position (in comparison with the
pre-assembly at producer), it would be necessary
to carry out:

o Measurement of position of stator parts of
LP steam flow path against the rotor by
procedure “Measuring af concentrity in
closed state” (installation of sensors on
rotor, complete boxing up & opening of
casing with rotor inside and continuos
measuring of the rotor position in stator)
After LP rotor taking out to correct the
position of stator parts according to the
reasult of measurement
Carry out the check of the rightness of
position setting by means of plasters (stick
the plasters on rotor, box up the casing
with rotor inside, turn the rotor, open the
casing, take the rotor out)

Above described activities are not
usually done on site, but it is necessary that the
sub-contractor who provides the site assembly
works takes in account the posibility of arising of
described works.

Measure instruments, supervision of works
and evaluation of the measurement would be
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Poznamka:

V pripadé, Ze nebude mozné provést méreni pomoci
NT kontrolni hridele z divodu neprijatelné nepresnosti
(délka a tuhost hridele), bude pro méreni pouZit
meérici laserovy systém CENTRALIGN v kombinaci s
méfenim na strunu (méfeni zajisti subdodavatel
provadejici montaz).

e Pokud byly provadény korekce v ustaveni dild,
demontujte rozvadéci kola a vycistéte vnitini
NT téleso vyfoukanim stlatenym vzduchem a
vlozte dily zpét do spodku vnitiniho télesa.

Stav praci:
Radialni vyrovnani
pruto¢né casti je dokonceno.

vnitfnich  dild  NT

UPOZORNEN::

V pfipadé, Ze by pfi pokladani dila turbiny
na pozici byly zjistény enormni rozdily v pruzné
deformaci NT télesa a ve vzajemné poloze
loZiskovych stojant vici NT télesiim (v porovnani
s pfed-montazi u vyrobce), je nutno provést:

nameéfeni polohy statorovych dili NT parni
prito¢né ¢&asti vici NT rotoru metodou
»Méreni centricity v zavieném stavu“
(instalace Cidel na rotor, Uplné zavieni a
otevieni télesa s rotorem uvnitf a priibézné
mérfeni polohy rotoru ve statoru)

O

po vyjmuti NT rotoru korigovat ustaveni
statorovych dild podle vysledku tohoto
mérfeni

provést kontrolu spravnosti ustaveni
metodou naplasti (nalepit na rotor
naplasté, zaviit téleso s rotorem uvnitf,
protocit rotor, otevrit téleso, vyjmout rotor)

Uvedené Cinnosti se na stavenisti obvykle
neprovadi, je v3ak nutno, aby subdodavatel
zajistujici provedeni montaznich praci vzal
v uvahu moznost vyskytu popsanych praci.

Méfici pfistroje, montédzni dozor praci a
vyhodnoceni méfeni by vtakovém pfipadé
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provided by DSPW staff in such case.

More details about the concentrity
measurement in closed state and checking of the
right position setting by means of the plasters
described below:

% Installation of contactless sensors EPRO
on LP rotor and preparation for concentrity
measuring of the stator elements against
rotor
- Mark the axis for sensors attachment (on

rotor sides in the height of parting plane)

- Attaching the holders with EPRO sensors
to LP rotor by stratch harnessing with
plastic tape and by cable pulling tape.

- Attaching of the junction box with signal
transmitters onto rotor in the place between
glands and oil insert

- Assembly of cables (cables from sensors
are connected to junction box and just one
cable is outlet to the measure-cubicle
placed out of turbine casing) and
attachment of cables to the rotor by an
adhesive tape.

- Notice: Labyrinth segments are taken out
from shaft glands in diapragms and outer
LP gland bodies.

- Marking of sensors position on coupling
hubs.

- Putting LP rotor into the casing with sensor
on the top, connecting and testing of
measuring with rotor turning (measure —
Left — Right — Bottom — Top).

Measuring of corrections for setting the
concentrity in closed state against the
rotor.

- LP casing boxing up: Gradual assembly of
halves of upper inner parts, tightening of
screws in parting planes up to proper
contact and measuring of values in L — P —
B — T. During rotor loading and tightening
of parting planes continuously measure
change of the position of stator parts
against rotor. Continuously measure the
changes of top gaps.

- During casing boxing up measure the
stator parts position against rotor in
accessible places (bores of stands and
casings, grooves of diaphragms) by the
inside micrometer.
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zajistili pracovnici DSPW .

Detailngji jsou Cinnosti pfi méfeni centricity
v zavieném stavu a kontrole spravného
vyrovnani pomoci naplasti popsany nize:

% Instalace bezdotykovych snimac¢i EPRO
na NT rotor a pfiprava na méreni centricity
statorovych dilti vici rotoru

- Vyznaceni os pro upevnéni snimaci na
NT rotor (z boku rotoru ve vysce délici

roviny)
- Upevnéni drzakd se snima¢i EPRO na
rotor opasanim  plastovou  paskou

napinanou stahovaci kabelovou paskou.

- Upevnéni sdruzovaci skfifiky s pfevodniky
signalu na rotor v misté mezi ucpavkou a
olejovou vlozkou

- Montaz kabeld (kabely od snimaci
pfipojeny do sdruzovaci skfifiky a odtud
jediny kabel vyveden do méfici ustfedny
vné télesa turbiny) a upevnéni kabell na
rotor lepici paskou.

- Poznamka: Labyrintové segmenty musi
byt vyjmuty zhfidelovych  ucpavek
rozvadécich kol a z vnéjSich NT ucpavek.

- Vyznaceni polohy snimacl na spojkovém
kotougi.

- VloZzeni NT rotoru do télesa snimadi
vzhdru, zapojeni a odzkouSeni méfeni
s otaCenim rotoru (méfi se Leva — Prava —
Dolni — Horni).

Méreni korekci pro ustaveni centricity
v zavifeném stavu na rotor

- Zavieni NT télesa: Postupna montaz
hornich polovin vnitfnich dilt, utahovani
SroubU jejich délicich rovin na dosednuti a
méfeni L-P-D-H hodnot. Pribézné méfte
zmeénu polohy statorovych dild vaéi rotoru
pfi zatéZovani a stahovani délicich rovin.
Pribézné mérte zmény Spi¢kovych vuli.

- Béhem  zavirani téles proméfujte
odpichem zmény polohy statorovych dil{
vuci rotoru na pfistupnych mistech (vyvrty
stojanu a téles, drazky rozvadécich kol).
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- During casing boxing up measure the
proper contact of parting planes of LP
casing by feeler gauge in free state just
before bolts tightening.

- Carrying out the measurement of values L-
R-B-T after LP casing boxing up; this
measurement is carried out repeatedly and
it is valid only if the results of consecutive
measurements do not differ more then
0,1Tmm.

- Taking out the caps of leveling pins on
outer LP casing and on bearing’s stands;
mutual position measuring of the leveling
pins by “Very Precise Leveling” (VPL):
mutual position measuring of leveling pins
on outer LP casing — bearing’s stands and
journals of LP rotor.

- Dismantling of the top parts up to opening
of LP casing in parting plane

- VPL measuring in open state with rotor
inside.

- Taking out the rotor, dismantling of EPRO
sensors

- Evaluation of measured values, compare
results with values in Turbine Dozier book.
Results must not differ more then 0,2 mm,
otherwise it is necessary to correct the
position of inner parts and repeat VPL
measuring.

Verify the right setting of stator parts | <
concentrity by means of plasters as
following (including preparation works):

- Assemble labyrinth segments into glands

- Stick the plasters on top of rotor in places
with smallest clearance in accordance of
drawing (circumference clearance between
rotor and diaphragm) and put rotor into
bearings.

- Assemble the upper halves of diaphragms,
put on a lead wire for measuring of the
dilatation clearances against the top of LP
casing

- Box up of LP outer casing including 100%
tightening bolts.

- Measure the “top gaps” between blades of
moving wheel and diaphragms 3-3a.
Nominal clearance of LP casing has to be
approx 18.4 mm (Tp6072423) in cold-state;
accurate values of clearances are recorded
in Turbine Dozier book.
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- Bé&hem  zavirani  téles proméfujte
sparomérkou dosedani délicich rovin NT
télesa ve volném stavu prfed utazenim
Sroubu.

- Provedte méfeni L-P-D-H hodnot po
zavieni NT vnéjSiho télesa; toto méfeni se
provadi opakované a je platné pouze
v pfipadé, pokud vysledky po sobé
jdoucich méfeni se nelisi o vic nez 0,Tmm.

- Sejmuti  krytek nivelacnich &epd na
vngjsim NT télese a na loziskovych
stojanech, méfeni vzajemné polohy
nivelaénich bodl metodou ,Velmi pfesné
nivelace (VPN)“: méfeni vzajemné polohy
nivelacni Cepy vnéjSim NT télese -
loziskové stojany a loziskové Cepy NT
rotoru.

- Demontaz hornich dild az do otevieni NT
télesa do délici roviny

- Meéfeni VPN v otevifeném stavu s rotorem
uvnit¥.

- Vyjmuti rotoru, demontaz snimacu EPRO.

- Vyhodnoceni nameéfenych hodnot,
porovnejte vysledky s hodnotami
v pasportu turbiny. Vysledky se nesmi liSit
o vice nez 0,2 mm, v opacném pfipadé je
nutné provést korekce polohy vnitinich dilt
a méreni VPN opakovat.

Ovéreni spravného ustaveni centricity
pomoci naplasti takto (véetné pripravnych
praci):

- Montujte labyrintové segmenty do ucpavek

- Nalepte naplasti nahoru na rotor do mist s
nejmensi vykresovou vuli (obvod vile
mezi rotorem a rozvadécim kolem) a
vlozte rotor do loZisek.

- Namontujte horni poloviny rozvadécich
kol, vlozte olovény drat, pro zjisténi
dilatacnich vali vici viku NT télesa.

- Provedte zavieni NT vnéjSiho télesa
véetné 100% utazeni Sroubd.

- Odméfte ,SpiCkové vale“ mezi obéznymi
lopatkami 3-3a a rozvadécimi koly. U NT
télesa musi byt ve studeném stavu
jmenovita vale cca 18,4 mm (Tp6072423)
pfesné hodnoty vdli jsou zaznamenany
v pasportu turbiny.
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Turn with LP rotor and measure the - Provedte protodeni NT rotoru a naméfte

differences of clearance between rotor —
stator in accessible places (including
measuring to bores of bearing’s stands and
tops gaps)

Measure the rotors’ catenary alignment in

rozdily vlle rotor — stator na pfistupnych
mistech  (v€etné méfeni na vyvrty
loZiskovych stojanl a Spi¢kovych vuli).
Provedte méfeni vyrovnani rotorové
soustavy hackovanim ve spojkach.

couplings by means of the dial gauges
Open LP casing up to parting plane, take - Oteviete NT téleso do délici roviny,
out LP rotor, and perform inspection of vyjméte NT rotor, provedte kontrolu
plasters and inspection of dilatation gaps naplasti a kontrolu dilataénich vdli

by thickness measuring of deformed lead méfenim tloustky deformovanych
wires. olovénych drata.
Clean the rotor well - Provedte o€isténi rotoru.
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Axial position setting of stator parts in LP
steam flow path

The accurate axial position setting of stator parts in LP
steam flow path of LP turbine casing during assembly
at site may be done only after putting of HP and IP
casing onto bearings stands — see chapter 2.11.3
(collar for axial bearing is on HP and IP rotor). Axial
position setting of all casings of steam turbine will be
done at parallel time.

Mutual axial setting of diaphragms with
rotor and LP gland’s was done during
preassembly in DSPW workshop.

Traverses between HP and IP casing and
bearing stands were fitted and assembled
completely including spacers during preassembly
in DSPW workshop — it is not needed to fit the
spacers during assembly at site.

e After HP and IP casing putting onto position
assembles the traverse pos.4 with splices
pos.21) to HP front bearing stand
(Tp6076998) and the traverse pos.14 with
splices pos.21 to the rear IP bearing stand
(Tp6072597). Always threat the bolts and
contact surfaces with anti-sizing compound
Molykote G Rapid+. Do not insert the
spacers and do not connect the traverses
to the bottom of HP casing yet.

95
69

Valcoy kolik 20 oo
Vrtat montazi
Oy 20

65
46

22

HP front bearing’s stand / Pfedni VT loz. stojan
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Ustaveni axialni polohy statorovych dild NT
pruto¢né casti:

Presné ustaveni axialni polohy (nastaveni axialnich
vali) v pratoéné Casti NT télesa turbiny, pfi montaZzi na
stavenisti, muze byt provedeno teprve az po uloZeni
VT a ST télesa na loZiskové stojany — viz kap. 2.11.3.
(nakruzek pro axialni loZisko je na VT and ST rotoru).
Axialni ustaveni vsech téles parni turbiny bude
probihat soubézné.

Vzajemné axialni ustaveni NT
rozvadécich kol s rotorem a télesy NT ucpavek
bylo jiz provedeno pfi kontrolni montazi v dilné
DSPW.

Traverzy mezi VT a ST télesem a
loZiskovymi stojany byly kompletné nalicovany a
namontovany, vcetné mezikusu, pfi kontrolni
montazi v dilné DSPW — mezikusy neni potfeba
jiz pfi montazi na stavenisti licovat.

e Po ulozeni VT a ST télesa na pozici
namontujte traverzu poz.4 s pfilozkami poz.21
na predni VT loziskovy stojan (Tp6076998) a
traverzu poz.14 s pfilozkami poz.21 na zadni
VT lozZiskovy stojan (Tp6072597). Srouby a
dosedaci plochy vzdy o$etiete proti-zadérovou
pastou Molykote G Rapid+. Mezikusy zatim
nevkladejte a traverzy nepripojujte ke
spodku VT télesa.

15

Dt at assertiy

17,14 21

300 225 190

HP rear bearing’s stand / Zadni VT loZz. stojan
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Work status:

direction. Casings are ready for steam piping
assembly without connecting to the casings, for
setting of spring’s supports of condenser and
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Modify the axial position of the set: rear IP
bearing stand — HP casing — front HP bearing
stand so, that the gaps with right dimensions
and shape arise between end of traverses and
contact surfaces on HP casing are equal for
spacers inserting

Set the axial position of LP rotor: either
according to axial bearing after inserting of
bearing segments and HP and IP turbine rotor
or according to recorded distance between the
machined surfaces of coupling hub inside the
bearing stand from preassembly.

Carry out setting by changing of the front
bearing stand position (shifting) in the slide
guiding of pedestal and by moving with whole
HP casing.

Put the stones into thrust bearing and push HP
casing so that HP rotor touches stones on the
active side of axial bearing

Check LP outer casing axial position against to
coupling hub face of HP andb IP rotor or
correct the turbo-set position (it is measured
the distance between the surface for
attachment of the cone of gland and coupling
face, according to drw. = 1273,6 mm)

Put LP rotor into radial bearings and move it
up to contact of both coupling hub faces with
IP rotor

Measure the position against rotor (clearance
between diaphragms and rotor) according to
values written in Turbine Dozier book,
determinated the value of corrections of axial
setting of LP steam flow path elements, for
measuring use the special wedge gauges.
Take out LP rotor and carry out the necessary
changes in elements axial setting by shifting of
LP outer casing.

Put the labyrinth segments of shaft glands in
LP diaphragms (pay attention to indication
of the labyrinth segments!)

Put LP rotor in, shift it to be in contact with HP
and IP rotor which is supported by segments
on active side of the thrust bearing. Measure
the axial clearances in the turbine steam flow
path and among the bottom of HP casing and
traverses of bearing stands.

Position of steam turbine is set in axial
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Upravte axialni polohu soustavy: zadni VT
loziskovy stojan — VT téleso — predni VT
loziskovy stojan tak, aby mezi konci traverz a
dosedacimi plochami na spodku VT télesa
vznikly mezery odpovidajici rozmérim a
tvarGm dodanych mezikusU

Nastavte axialni polohu NT rotoru: budto podle
axialniho loziska po vlozeni segmentd
axialniho loziska a VT a ST rotoru turbiny
nebo podle naméru vzdalenosti spojkového
kotouce od opracované plochy uvnitf
loziskového stojanu z kontrolni montaze.
Ustaveni provedte zménou polohy (posuvem)
pfedniho loZiskového stojanu v kluzném
vedeni kozliku a posuvem celého VT télesa.

Vlozte kameny do axialniho loziska a natlacte
VT téleso tak, aby se VT rotor dotykal kamenu
aktivni strany axialniho loziska.

Kontrolujte axialni polohu NT vnéjSiho télesa
vuci Celu spojkového kotouce VT a ST rotoru,
pfipadné korigujte polohu soustavy (méfena
vzdalenost mezi plochou pro upevnéni kuzelu
ucpavky — Celo spojky, dle vykresu = 1273,6
mm)

VloZzte NT rotor do radialnich loZisek a
presurite jej na dotyk obou el spojkovych
kotou€u se ST rotorem.

Odmeéfte axialni polohu vugi rotoru (vile mezi
rozvadécimi koly a rotorem) dle hodnot
uvedenych v pasportu turbiny, urcete hodnoty
korekci v axialnim ustaveni dilG NT prato¢né
Casti, pro méfeni pouzijte specialni klinové
meérky.

Vyjméte NT rotor a provedte potfebné zmény
v axialnim ustaveni dild posunem vnéjSiho NT
télesa.

Vlozte labyrintové segmenty hfidelovych
ucpavek NT rozvadécich kol (pozor na
oznaceni labyrintovych segmenti!).

Vlozte NT rotor, natlacte jej na VT a STrotor,
ktery se opira o segmenty na aktivni strané
axialniho loziska. Proméfte axialni vule
v prato¢né casti turbiny a mezi spodkem VT
télesa a traverzami loziskovych stojana.

Parni turbina je axialné vyrovnana. Télesa

turbiny jsou pfipravena pro montaz potrubi bez
pripojeni  k
predpéti pruzinovych podpér kondenzatoru a

télesum turbiny, pro nastaveni
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pfirovnani hrdla kondenzatoru bez

pripojovani.

setting of condenser's neck without its jeho

connecting.

Boxing up of LP turbine casing: Zavreni NT télesa turbiny:

VSeobecné podminky pfi zavirdni parni turbiny:
»Béhem zavirani budte maximalné opatrni pfi

General conditions applying for the boxing up:
»During the casing boxing up, be maximally

careful while handling with the components
and tools above the opened machine.

» Reduce the number of employees present in
the vicinity of the open machine to minimum.

» The employee who are entering above the
opened machine take out all metal things from
their pockets in advance.

»On the upper components (the upper part of
inner casing and the upper part of outer
casing) cover and secure all holes for steam
piping and centre pins against entering of any
corpuscles.

»Remove all covers of the holes in the bottom
part of the casing just before you start with the
installation of the upper parts of components.
» Cover the bottom of casing by the canvas in
case of the work interruption

Check the free passage of the holes for
measuring of vent steam pressure and
assemble the top parts of LP glands,
dismantle the setting-screws pos.6, tighten the
nuts pos.7 (M20) of the parting plane in
Tp6068517, bolts and their nuts have to be
greased with compound Molykote G Rapid+
without application of the sliding varnish!
Assemble the upper parts of gland bodies and
diaphragms.

Assemble the pilot pins into the flanges of
parting plane of outer LP casing pin
Tp6073748 for outer casing).

Assemble the piping of cooling water
according to drw. Tp6071806onto deflectors
and into LP outer casing (part of piping may be
assembled yet on deflectors from DSPW
workshop). During assembly bend the tubes in
cold state; R=75mm. Weld the piping by
method 141, wire ESAB OK TIGROD 16.11
with Argon protection from inside and outside
of pipes. After assembly carry out the pressure
test of pipelines tightness by water in
accordance of drawing (1MPa, 15 minutes).
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manipulaci s dily a nastroji nad otevienym
strojem,

»Omezit na minimum pocet pracovniky,
pohybujicich se na otevieném stroji,

» Pracovnici vstupujici nad otevieny stroj
odloZi pfedem vsechny kovové predméty
Z kapes,

»Na svrskovych castech (svrSek vnitiniho
télesa a svrSek vnéjsiho télesa) pred jejich
montazi disledné zakryt a zajistit otvory pro
parovody a stfedici ¢epy proti vniku jakykoli
cizich télisek.

» Kryty otvort ve spodni casti télesa odstranit
tésné pfed montazi svrskovych dild.

» PFi preruseni praci je nutno zakryt spodek
plachtou.

Zkontrolujte prachodnost dér pro méreni tlaku
kominkové pary a montujte vika NT ucpavek,
demontujte odtlaCovaci Srouby poz.6 téles
ucpavek, dotahujte matice poz.7 (M20) délici
roviny na Tp6068517, Srouby a matice mazat

pouze pastou Molykote G Rapid+, bez
naneseni kluzného laku !
Montujte horni dily téles ucpavek a

rozvadécich kol
Montujte vodici svi¢ky do pfFiruby délici roviny
vnéjSiho NT télesa (svicka Tp6073748 pro

viiv s

Montujte potrubi vodniho chlazeni dle vykresu
Tp6071806 na deflektory a vnéjSi NT téleso
(Cast potrubi vodniho chlazeni maze byt jiz na
deflektorech namontovana z dilny DSPW). P¥i
montazi trubky ohybat za studena, R=75 mm.
Potrubi svarovat metodou 141, dratem ESAB
OK TIGROD 16.11 s ochranou Argonem vné i
zevnitf  trubky. Po dokonleni montaze
provedte tlakovou zkousku vodou dle vykresu
(1MPa, 15 minut).
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e Put the top part of LP outer casing on the
bottom part, centre it with pins 30x90
(pos.43), dismantle the pilot pins Tp6073748.
Install the nuts of horizontal parting plane
M42x3 pos.36 (according Tp6072400) and
tighten them by torque of 1050 N.m, grease
the bolts and their nuts with antisizing
compound Molykote G Rapid+ without
applying of the sliding varnish!!

Perform following measurement:

VPL leveling (leveling pegs of LP outer
casing, IP and HP casing, bearing stands and
rotor journals), alignment of the rotors in
coupling, peak and axial clearances on LP
diaphragms, position of the rotor in bore of
bearing’s stands. Determine the last corrections
of altitude of LP inner casing — if any.

Note: Usually it is not necessary to carry out VPL —
DSPW supervision staff on site will decide about with
respect to the actual situation. The level pegs of inner
casing are accessible through the manholes in the top
part of LP outer casing.

¢ Install the relief diaphragms to flanges of top
part of LP outer casing according to drw.
Tp6069007.

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

e Polozte viko vnéjSiho NT télesa na spodek,
zastfedte jej koliky 30x90 (poz.43),
demontujte navadéci svicky Tp6073748..
Montujte matice horizontalni délici roviny
M42x3 poz.36 (na Tp6072400) a utahnéte na
utahovaci moment 1050 N.m, Srouby a matice
namazte protizadérovou pastou Molykote G
Rapid+, bez pouziti kluzného laku!

Provedte nasledujici méreni:

Nivelace VPN (nivelacni Cepy NT
vnéjSiho télesa, VT télesa ST télesa,, loZiskovych
stojand a c&epl rotord), vyrovnani rotoru ve
spojkach, Spic¢kovych a axialnich vuli na NT
kolech, polohy rotoru ve vyvrtech loZiskovych
stojani. Stanovte posledni korekce vySkové
polohy vnitiniho NT télesa — jsou-li néjakeé.

Poznamka: Méfeni VPN obvykle neni nutno
provadét — o provedeni rozhodne montazni dozor
DSPW na stavenisti s ohledem na aktualni situaci.
Nivelacni ¢epy na NT vnitinim télese jsou pristupné
skrze pralezy vika NT vnéjsiho télesa.

e Montujte membranové pojistky na pfiruby vika
NT vnéjSiho télesa dle vykresu Tp6069007.

25, 85 |

Work status:
LP turbine casing is boxed up, ready for
pedestals” grouting, ready for connecting of

Date: 12.11.2013
Last Revision:

Page 165/ 278

N (O )N (=

TpB068684/Tp6070185

47 05

|

NT téleso turbiny je zavieno, pfipraveno

pro zalivku kozlikG, pfFipraveno na pfipojeni
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piping and condenser’s neck. LP rotor is aligned
for turbine operation.

_ Below described assembly work

can be carried out only after the embedding of
pedestals into grout and after the final TG
alignment not earlier then 2 months before turbine
start-up (forming of the concrete foundation).

potrubi a nastavby kondenzatoru. NT rotor je
vyrovnan na provoz turbiny.

_ Nize popsané montazni operace
provadéjte az po provedeni zalivky a po kone¢ném
vyrovnani TG nejdfive 2 mésice pfed najizdénim
turbiny na otacky (tvarovani betonového zakladu).

2.11.3 Assembly of the turbine IP casing delivered as parts / Montaz ST télesa turbiny

dodaného po dilech

IP turbine casing will be assembled
before expedicion in the factory DSPW, including
right position of stator flow part and gland of
rotor. Water pressure test of tightness is carry-
out separately on outer casing. IP turbine casing
is sent dismantled on site, as parts (list boxes for
transport is contained in chapter 2.3.)

Bottom and top part of IP outer casing is
transported by parting plane down. Nozzle
extensions are screwed on cover of casing for
transport. Hanging points and manipulation with
casing is specified in chapter no. 2.5.

Hanging ropes are delivered for
manipulation with assembled upper of casings
acc. to drawing Tp6070205.

\

A

X
B
&

\\\.“...ll"‘

ST téleso turbiny bude pied expedici
kompletné smontovano ve vyrobnim zavodé
DSPW, vc€etné spravného ustaveni statorovych
dili pritocné &asti a ucpavek rotoru. Na vnéjsim
télese je samostatné provedena vodni tlakova
zkouska tésnosti. ST téleso turbiny je na
stavenisté odeslano rozebrané, po dilech
(seznam beden pro dopravu je uveden v kapitole
¢.2.3.)

Spodni i vrchni ¢ast ST vnéjSiho télesa je
transportovana délici rovinou dold. Dyzové
nastavce jsou pfiSroubovany na viku télesa pro
dopravu. Zavésné body a manipulace s télesy je
specifikovana v kap. ¢€.2.5.

Pro manipulaci se smontovanymi svrsky
téles jsou dodana zavésna lana, dle vykresu
Tp6070205.

Prepare the adjustable supporting wedges
Tp318707 and put them on the bearing stands.
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Pfipravte stavéci kliny Tp318707 a ulozte je na
loziskové stojany.
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e Turn LP outer casing by parting plane up
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Misto pro stavéci kliny

and place him on wooden supports and
wash preservation from all contact surface
of inner parts, parting plane and from
bracket. Place casing cover on wooden
supports so that bottom accesible and
wash preservation from parting plane.
Observe all rules of safety work during
manipulation.

Attention:

The turning with the casings while hung on
crane is the work with higher risk of
personnal casualty, damaging of casing,
dameging of crane and another equipment
in machine hall. Providing of sufficient
safety precausions is obligatory as well as
the avoiding of non-engaged people entry
in assembly zone! The turning execution
has to be confirmed by the responsible
safety technician in advance! Moving of
people under the casing while hung on
crane is strictly forbidden! Permitted
manipulation and upside-down turning
methods with turbine casings by crane are
specified in chapter no.2.5. and annex
number. 1.

Check whether are assembled shims for
cross beam of bearing stand attachment
with IP bottom casing

Contact surface grease by antisizing
compound Molykote G Rapid+ and bottom
of outer casing place on supporting
wedges on bearing stands.

IP casing will lie on key of bearing stands
by top. These keys are delivered fine

Place_for adjustable supporting wedges

e Otolte spodek vnéjSiho

regrinded on neccessary thisckness. For
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télesa délici
rovinou vzhiru a uloZte jej na dfevéné
podklady a smyjte konzervaci ze vSech
stykovych ploch vnitfnich dild, délici roviny
a z patek. Ulozte viko télesa na drevéné
podklady tak, aby bylo pfistupné zespoda

a smyjte konzervaci zdélici roviny.
Dodrzujte veSkeré zasady bezpecnosti
prace pfi manipulaci

Upozornéni:

Otaceni téles turbiny na jefabu je praci se
zvySenym rizikem urazu osob, poskozeni
téles, poskozeni jefabu a jinych zafizeni
strojovny. Pred otaCenim a prevazenim
télesa je nezbytné zajistit provedeni
pfiméfenych bezpec€nostnich opatfeni a
zamezit vstupu nepovolanych osob do
montazni zény! Provedeni manipulace
musi byt predem schvaleno zodpovédnym
bezp. Technikem! Pohyb osob pod
zaveéSenym télesem je pfisné zakazan.
Povolené zplsoby manipulace a otaceni
s télesy turbiny pomoci jefabu jsou
specifikovany v kapitole ¢€.2.5. a pfiloze
¢.1.

Kontrolujte zda jsou demontované pfilozky
pro uchyceni traverz lozZiskovych stojan(
se spodkem ST télesa

Namazte dosedaci plochy protizadérovou
pastou Molykote G Rapid+ a ulozte
spodek vnéjsiho télesa na podpérné kliny
na loziskovych stojanech

ST téleso bude lezet na perech
loziskovych stojanu svrSskem. Tato pera
jsou dodana prebrouSsena hotové na
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final alignmenat are delivered spare keys
for final machining.

Hang the turbine IP rotor on crane by
means of the lifting beam (Tp6079094).
Wash the conservation from the rotor’s
journals, level the hung rotor with max.
deviation of 0,05mm/m and apply the oil
for turning onto journals Novates (Novato).
Put the IP rotor into the bearings and into
the empty bottom casing. Set the slope of
the front bearing stand and the bottom part
of casing by the wedge’s hammering and
make the measurement by means of the
level with accuracy of 0,02 mm/m, tighten
the anchor bolts gradually up to min.
torque in chapter ,Foundation bolts®.
Measure with the inside micrometer the
radial position of bottom casing and
bearing stand against the rotor (the bore —
under the rotor, on the sides). Compare
the readings with the values written in
turbine Pasport book. If the difference is <
0,05mm: continue. If the difference is >
0,05mm but < 0,2mm: continue, but take
the difference into account for the other
measurements. If the difference is >
0,2mm: don’ continue, correct the part’s
position.

Take the rotor out

Assembly the splice bars of the cross
beam without the spacer

Set the axial position of the bottom casing
and front bearing stand: measure the gaps
for spacers between the bottom casing
and the end of cross beam, change the
position with moving of the front bearing
stand while the turbine casing is lifted a
bit.

Assembly spacers between cross beam
ends and bottom casing (spacers are yet
re-grinded on required dimension from
pre-assembly), tighten screws of shim for
connection bearing stands with bottom
casing olny on seating of contact surface

The turbine casing prepare (bottom and
cover) for the inner parts assembly, studs
assembly and pilot pins into parting plane

Progress of work:

Bottom of IP casing is alignment on

e Spodek ST
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potiebnou tloustku. Pro finalni nastaveni
jsou dodana nahradni pera pro
dohotoveni.

Zavéste ST rotor na jefab pomoci zvedaci
traverzy (Tp6079094). Smyjte konzervaci
z loziskovych ¢&epl, vyrovnejte rotor do
vodovahy s max. chybou 0,05mm/m a
naneste na Cepy olej na protaceni, napf.
olej Novates (Novato).

Vlozte ST rotors do lozZisek (pfevySeni
loZisek jiz nastaveno) a prazdného spodku
télesa. Provedte presné nastaveni
naklonu loziskovych stojant podbijenim
kozlikd (méfeni vodovahou o presnosti
0,02 mm/m). Pfitom utahujte prabézné
zakladové Srouby na min. utahovaci
moment)viz. kapitola ,Zakladové Srouby*)
Proméite mikrometrem radialni pozici
spodku télesa a loziskovych stojan vuci
rotoru (vrtani télesa — pod rotorem, na
stranach). Porovnejte hodnoty
s hodnotami v pasportu turbiny. Pokud je
rozdil hodnot <0,05mm: pokracujte. Pokud
je rozdil hodnot >0,05mm, ale <0,2mm:
pokracujte, berte v uvahu odchylku pro
dalsi méfeni. Pokud je rozdil hodnot
>0,2mm: nepokracujte, provedte korekci
poloh dild.

Vyjméte rotor
Montuijte pfilozky traverz bez mezikusu.

Ustavte axialni polohu spodku télesa a
pfedniho loZiskového stojanu: namérfeni
spary pro mezikus mezi spodkem télesa a
konci traverz, zména polohy - posouvanim
predniho loZiskového stojanu po
nadlehéeni télesa jefabem.

Montujte mezikusy mezi konce traverz a
spodek télesa (mezikusy jsou iz
pfebrouseny na  potfebny  rozmér
z kontrolni montaze), Srouby pfilozek pro
spojeni loziskovych stojanl se spodkem
télesa dotahujte pouze na dosednuti
kontaktnich ploch.

montaz vnitfnich dild, montujte zavrtné
Srouby a vodici svicky do délici roviny.

Stav praci:

télesa je ustaven na
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bearing stands and prepares for inner
parts assembly, parting plane of casing is
alignment on turbine axis acc. to Pasport
book of turbine.

Assembly and setting of the steam flow
path elements:

IP inner casing Tp6071284

The inner casing is delivered inside the
two wooden boxes, with preservation on
surface. The weight of each half casing
without the internal parts is aprox. 5000kg.

loZiskovych stojanech a pfipraven pro
montaz vnitfnich dild, délici rovina télesa
je vyrovnana na osu stroje dle Pasportu
turbiny.

Montaz a ustaveni vnitfnich dild prito¢né
casti:

Vnitfni ST téleso Tp6071284

Vnitfni téleso bude dodano konzervované
ve dvou dfevénych bednach. Hmotnost
kazdé poloviny télesa bez vnitfnich dil je
cca 5000kg.

Diaphragm wheel carier IP4-5 Tp6069850 | Nosic rozvadécich kol ST4-5 Tp6069850
Carrier with blades is delivered inside Zalopatkovany nosi¢ bude dodan

the one wooden box, with preservation on | konzervovan v dfevéné bedné. Hmotnost

surface. The weight of each half carrier is | kazdé poloviny nosiCe je cca 2100 kg.

aprox. 2100 kg
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Diaphragm wheel carier IP6-7 Tp6069558 Nosié rozvadécich kol ST6-7 Tp6069558

Carrier with blades is delivered inside the Zalopatkovany  nosi¢ bude  dodan
one wooden box, with preservation on surface. | konzervovan v dfevéné bedné. Hmotnost kazdé
The weight of each half carrier is aprox. 2100 kg | poloviny nosice je cca 2100 kg.

Diaphragm wheel carier IP8-9 Tp6070234 | Nosic rozvadécich kol ST8-9 Tp6070234
Carrier with blades is delivered inside Zalopatkovany nosi¢ bude dodan

the one wooden box, with preservation on | konzervovan v dfevéné bedné. Hmotnost

surface. The weight of each half carrier is | kazdé poloviny nosiCe je cca 2600 kg.

aprox. 2600 kg
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IP front gland - Tp6071375
IP inner gland — Tp6071249
IP rear gland - Tp6070462

e Suspensions are designed for attachment
of diaphragms in inner casings. And
carriers 12 suspensions
D40 — Tp6024716 and 4 suspensions
D50 — Tp6024753. High-rise position of
diaphragms is set by thickness of washer
pos. 3. Side position of disphragms in
inner casing is given by machining
centering pins on bottom of diaphragms.
Mutual positions of upper and bottom half
of wheel is given by keys in parting planes.

Svrek télesa/Nosice

1 Upper part of casing/ Carrier
TR

D N z J7 -

N

Svrsek rozvadéciho kola
Upper part of guide wheel

@

29

i

80 2

N [
Cagthi rank /
\Us\ﬂ% e patialipdismantied,
Spodek télesa/Nosice
Lower part of casing/Carrier

\ . Spodek rozvadéciho kola

\a

Lower part of guide wheel
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ST predni ucpavka — Tp6071375
ST vnitfni ucpavka — Tp6071249
ST zadni ucpavka — Tp6070462

e Pro uchyceni rozvadécich kol ve vnitinich
télesech a nosiCich jsou ureny zavésy.
12 zavést D40 M20/M24 — Tp6024716 a
4 zavésu D50 - Tp6024753. VySkova
poloha rozvadécich kol je nastavena
tloustkou podlozky poz. 3. Stranova
poloha kol ve vnitfnim télese je dana
opracovanim stfedicich ¢epl na spodcich
rozvadécich kol. Vzajemna poloha hornich
a spodnich polovin kol je dana pery
v délicich rovinach

podloZkou pos, _
/_g(l}earance between head of
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Lower part of casing/Carrier
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W

All spacers and pads which determinate the | o

mutual position of the outer casing and the
inner parts are grinded completely up to the
right thickness and are attached to the inner
parts or put free inside wooden box.

Leave the inner parts in closed form and | e

measure the bore ovality in accessible places
and compare the readings with the record
before transport (Turbine Pasport book).
Remove partly the preservation from inner
surfaces if required due the measuring.

Dismantle the mentioned inner parts up to the | e

parting planes, remove the preservation from
the outer surfaces and apply the anti-sizing
compound Molycote G Rapid+. Degrease the
parting plane. There is not necessary to
remove the preservation from inner surfaces if
it does not complicate the measuring

Before start of assembly degrease the outer | o

contact surfaces of inner parts and aply the
anti-size compound Molykote G Rapid + onto
friction surface.

Put the bottom inner parts into the bottom | e

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

S
2:3
| Tl !| 13,5 10 |
T |
i . B
| l
| |
e T g
VeSkeré mezikusy a podlozky urcujici

vzajemnou polohu spodku vnéjSiho télesa a
vnitfnich dilG jsou jiz hotové prebrouseny na
potfebnou miru a namontovany na vnitfni dily
nebo volné uloZeny v pfepravni bedné.

Proméfte ovalitu vyvrtu zavienych vnitfnich dil

na pfistupnych mistech a porovnejte
s hodnotami  pfed transportem (uvedeno
v Pasportu turbiny). Za ucCelem méfeni

odstrante lokalné konzervaci z vnitfnich ploch.

Demontujte uvedené vnitfni dily do délici
roviny, vnéjSi dosedaci plochy zbavte
konzervace a naneste pastu Molykote G
Rapid+. Délici roviny odmastéte. Konzervaci
z vnitinich ploch neni tfeba odstrafiovat, pokud
nebude komplikovat méfeni.

Pfed zahajenim montaze vnitfnich dilu
odmastit vnéjSi dosedaci plochy rozvadécich
kol a drazky ve vnitfnim télese a nanést pastu
Molykote G Rapid + na vSechny tfeci plochy.

Vlozte spodky vnitfnich dili do vnéjSiho télesa

outer casing (inner casings, carriers, bottom (vnitrni  télesa, nosiCe, spodky RK, télesa
of diaphragms, glad bodies) ucpavek).
Perform the level measurement: slopes of | ¢ Provedte méfeni  vodovahou: naklony
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front bearing stand and bottom of outer
casing. Compare the readings with the
measuring in article ,Leveling and axial
positioning of the bottom part of turbine
casing” and with recorded values in Turbine
Pasport book, make a corrections if needed.
Take out the labyrint segments of the shaft
glands (gland bodies and diaphragms).

Put the check shaft with rings (Tp6071233)
into bearings and measure the radial position
of inner parts against the shaft while the
casing is openned up to parting plane.

Assemble guiding rods (Tp527698) to parting
planes of casings and carriers (outer casing,
inner casings, carriers).

Casing closing carry-out in order to
measurement of correction for alignment
centricity in closed state on control check
Assemble step by step the upper halves of
inner parts and at the end put the cover of IP
outer casing on bottom. Tighten slightly the
screws of the parting plane only to be the
surfaces in proper contact (check it with feeler
gauges with thickness of 0,02 up to 0,05 mm).
Follow the instructions for measurement
written in text below.

During the boxing up, measure the radial
position changes between the stator parts
against the check shaft on the accessible
places by means of the inside micrometer
(bore of the bearing stands and casings,
grooves of diaphragms and gland bodies).
During the boxing up, measure the gap of
parting planes on casings and carriers in free
state before the screw tightening.

Open the boxing into parting planes and
repeate the meassurement by this procedure

Compare meassured vaules of corrections
with theoretical values and set up the
difference for parts line-up on the concrete
foundation

Open the outer casing up to the parting plane.
Check the dilatation clearances — measure
the thickness of deformed lead wire.

Compare the readings of radial centricity
measurement to the check shaft with the
record in Turbine Pasport book. If the
differences are less then 0,2 mm, continue. If

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

any difference reaches or exceeds 0,2 mm —
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loZiskovych stojanl a spodku télesa. Hodnoty
porovnejte s méfenim v predchozi kapitole a
s hodnotami uvedenymi v Pasportu turbiny a
provedte pfipadné korekce vyrovnani.

Vyjméte  veSkeré labyrintové  segmenty
z hiidelovych ucpavek (ucpavky i rozvadéci
kola).

Vlozte kontrolni hfidel s krouzky (Tp6071233)
do lozZisek a provedte odméfeni radialniho
vyrovnani spodkl v otevieném stavu na
kontrolni hfidel.

Montujte vodici svi¢ky (Tp527698) do délicich
rovin téles a nosiCu (vnéjsi téleso, vnitfni
télesa, nosice)

Provedte zavfeni télesa za ucCelem naméreni
korekci pro ustaveni centricity v zavieném
stavu na kontrolni hfidel

Montujte postupné horni ¢asti v8ech vnitfnich
dili a nakonec zavrete viko vnéjSiho ST télesa.
Srouby délicich rovin utahujte vzdy pouze na
dosednuti stykovych ploch (kontrola
sparomérkou 0,02 az 0,05 mm). Méfte hodnoty
korekci pro ustaveni centricity statorovych dilt
v uzavieném stavu na kontrolni hfidel
nasledovné.

Béhem zavirani proméfujte odpichem zmény
polohy statorovych dila vuci kontrolni hfideli na
pFistupnych mistech (vyvrty loZiskovych stojanu
a téles, drazky rozvadécich kol a téles
ucpavek).

Béhem zavirani téles proméfujte sparomérkou
dosedani délicich rovin téles a nosiCu ve
volném stavu pred utazenim Sroubu.

Oteviete téleso do délici roviny a pfitom
opakujte méfeni.

Porovnejte naméfené  velikosti  korekci
s hodnotami uvazovanymi pfi kontrolni montazi
a stanovte rozdil pro vyrovnani dild na
betonovém zakladé.

Oteviete vnéjSi téleso do délici roviny.
Kontrolujte dilata¢ni vile odméfenim tloustky
deformovaného olovéného dratu.

Porovnejte naméfené hodnoty radialniho
vyrovnani na kontrolni hfidel s hodnotami
v Pasportu turbiny. Pokud se hodnoty nelisi
vice nez o 0,2 mm pokraCujte. Pokud se
hodnoty lisi o 0,2 mm a vice — provedte
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change the position of the relevant stator
parts. Attention: take into account difference
of outer bottom casing position during
assembly on power plant.

Take the check shaft out and insert the IP
rotor into bearings. Check the slopes by
means of the level (rotor journals, bearing
stands, turbine casing).

Remove the covers of level pegs attached on
the turbine outer casing and bearing stands.
Perform measurement by the method of Very
precise levelling (VPL).

e Take the rotor out of turbine.

Evaluate all results of measurements with
check shaft and VPL. Compare the results
with the values recorded in Turbine Pasport
book. The differences must not exceed 0,1
mm. In opposite situation is necessary to
make the corrections and repeat VPL
measuring. The correction of the part’s radial
setting can be done as follow: altitude change
= change of thickness of the pads in
diaphragm’s suspensions (turbine delivery
includes the set of spare pads with allowance
for it’s machining). Corrections of the side
position are not expected (change of rotor
position inside bearing stands).

If any corrections of the parts position was
done, take the bottom parts out, blow the
bottom casing and all parts with pressurized
air and put the parts back into IP outer casing.

Assemble the labyrinth segments of the shaft
glands into the gland bodies and all
diaphragm wheels.

Axial setting of the steam flow path elements.
Put the IP rotor into bearings (the thrust
bearing is without stones) with respect to the
labyrinth segments of glands. Check the
position of IP rotor to LP rotor and to HP/IP
outer casing. Check of dimensions between
the bottom casing and the end of cross beam
of front bearing stand.

Correct the mutual positron of rotor-stator if
necessary with shifting of the front IP bearing
stand.

Stones into thrust bearing and spacers
between the bottom casing and the end of
cross beam of front bearing stand assembly.
Clearance and contact of rotor and stones

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

check in the thrust bearing acc. to assembly
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korekce radialniho vyrovnani statorovych dild.
Pozor: pfihlédnéte k diferencim polohy vnéjsiho
télesa béhem montaze na elektrarné.

Vyjméte kontrolni hfidel a vlozte ST rotor.
Kontrolujte naklony vodovahou (loziskové Cepy,
loZiskové stojany, téleso turbiny).

Odkryjte nivelacni Cepy na télese a na
loZiskovych stojanech parni turbiny.
Provedte méfeni metodou Velmi
nivelace (VPN).

Vyjméte rotor.

Provedte vyhodnoceni méfeni na kontrolni
hfidel a VPN. Zohlednéte naméfené rozdily ve
velikostech korekci pro centricitu v zavieném
stavu a porovnejte vysledky s hodnotami
v pasportu turbiny. Vysledky se nesmi liSit o
vice nez 0,1 mm. V opac¢ném pfipadé provedte
dodate¢né korekce a méfeni VPN opakujte.
Korekce radialniho ustaveni dill je mozné
provadét vySkové zménou tloustky podlozek
zaveésu rozvadécich kol. V dodavce DSPW je
sada nahradnich podlozek s pfidavkem na
opracovani. Stranové korekce se pfi montazi
na elektrarné jiz nepredpokladaji (pfipadna
oprava se provede zménou polohy rotoru ve
stojanech).

Pokud byly provadény néjaké korekce
v ustaveni dild, demontujte vnitini  dily,
vyCistéte  téleso  vyfoukanim  stlaCenym
vzduchem a vilozte dily zpét do spodku
vnéjsSiho ST télesa.

Namontujte labyrintové segmenty hfidelovych
ucpavek do téles ucpavek a do rozvadécich
kol.

Axialni ustaveni vnitfnich dilG pritocné Casti.
Vlozte ST rotor do lozZisek s ohledem na
labyrintové segmenty ucpavek. Kontrolujte
pozici ST rotoru vic¢i NT rotoru a vicéi ST
télesu, kontrolujte rozméry mezi télesem a
konci traverzy pfedniho loziskového stojanu.

pfesné

Korigujte odchylky vzajemné polohy dild
posunutim ST pfedniho loziskového stojanu.

Montujte kameny do axialniho loziska a
mezikusy mezi koncem traverzy a spodkem
télesa.

Kontrolujte vuli a dosedani rotoru a kamenu
v axialnim lozisku, dle navodky Q159150.
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instruction Q159150
Preparation on IP turbine casing closing

the cleaness of the casing inside again

Check if thermal sensors of inner casings

parts are mounted acc. to drawing
Tp6076453

Insert IP rotor and record set up of gaps in IP
steam flow parts of steam turbine.

Meassurement and record will be set up only
by specialist for quality from DSPW

Check if the laying of the anti-friction coating
is not damaged (the threads of screws,
threads and face surfaces of nuts, contact
surfaces for the nuts on the covers of casings
and carriers.

Notice: The screws and places where the
antifriction coating has to be applied are
described in the drawings of turbine casings.
If the antifriction coating surface is damaged,
repair the layer (decreasing with Technosol,
apply the anti-friction coating Molycote D321
R, let the layer to get dry.

Apply the anti-size compound Molykote G
Rapid+ to all surfaces of future friction.

Put the turbine rotor in

Closing up of the turbine casing:

General conditions applying to turbine

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

e Pfiprava na zavreni ST télesa turbiny:
¢ Vyjméte rotor a zkontrolujte opét Cistotu celého
vnitfniho prostoru télesa turbiny.

e Zkontrolujte zda

jsou namontovana Ccidla

méfeni teploty vnitfnich téles dle vykresu C.
Tp6076453.

e Vlozte ST rotor a zaprotokolujte nastaveni vuli
ve ST pruto¢né c¢asti parni turbiny. Méreni
provede a protokol vystavi vyhradné specialista
pro Jakost ze DSPW.

e Zkontrolujte zda neni poruSena vrstva kluzného
laku na zavitech Sroubl, zavitech a c&elech
matic, na dosedacich plochach pro matice na
vikach téles a nosicu.

Pozn.: Srouby a mista pro aplikaci kluzného
laku jsou vzdy konkrétné predepsana na
vykresech (seznam viz tabulka nize). V pfipadé

poskozeni,

vrstvu kluzného laku opravte

(nejprve odmastit Technosolem), nanést novy
kluzny lak Molykote D321R, nechat zaschnout).

e Doplite mazaci pastu Molykote G Rapid+ na
vSechny tfeci plochy nebo zavitové konce.
e Vlozte rotor do turbiny

Zavreni téles parni turbiny:

VsSeobecné podminky pfi zavirani stroje:

casing boxing up:

» At the time of the machine closing, use
maximum caution when handling the
components and tools over the open
machine.

» Restrict the number of employees
present in the vicinity of the open
machine as much as possible.

» The usual practice for the employee
about to enter the open machine is to
remove all metal articles from their
pockets.

» Cover and secure all steam piping inlets
and centre pin holes on the upper parts
before they are installed.

» Remove all covers of the holes in the
bottom part of the casing just before you
start with the installation of the upper part
components.

» Cover the bottom of casing by the

canvas in case of the work interruption.
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Béhem zavirani  stroje dodrZovat
maximalni opatrnost pfi manipulaci s dilci
a nastroji nad otevienym strojem

Omezit na minimum pocet pracovnikd,
pohybujicich se na otevieném stroji

Pracovnici vstupujici na otevfeny stroj si
dle zvyklosti odkladaji pfed vstupem
vSechny kovové pfedméty z kapes

Na svrskovych Castech pred jejich montazi
dusledné zakryt a zajistit vstupy pro
parovody a stredici ¢epy.

Kryty otvort ve spodni casti télesa
odstranit az tésné pfed montazi
svrSkovych dilca.

Pri preruSeni praci je nutno zakryt spodek
plachtou.
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e Assemble gland cover, washersand nuts of
parting plane bolts. Tigthen nuts by checked
torque moment in cold acc. to table below.

e Top of diaphargms assembly — are attached
in cover of inner casing.

e Cover of IP inner casing and carriers
assembly. Outer contact surface of inner
casing and gland bodies grease by grease
Molykote G Rapid+. Washers and nuts
assembly onto parting plane bolts of inner
casing. Nuts tigthened by checked torque
moment in cold acc. to table below. After nuts
tighten, adjusting bolts, pins and guide pins
dismantling from parting plane.

e Cover of IP outer casing assembly. Washers
and nuts on parting plane bolts. Nuts
tigthened by checked torque moment in cold
acc. Apendix no.2. After nuts tighten,
adjusting bolts, pins and guide pins
dismantling from parting plane.

e Parting plane bolts of casings tighten always
from steam inlet direction to glands.
Simultaneously two tighten head tighten on
opoposite side of flange during cold
tightening.

e Montujte vika ucpavek, podlozky a matice

Sroubl  délici roviny. Utahujte  matice
kontrolovanym  krouticim  momentem za
studena dle niZze uvedené tabulky.

e Montujte svrSky rozvadécich kol — jsou

upevnény ve svrscich (vika) vnitfnich téles.

e Montujte viko vnitfniho ST télesa a nosica.
Namazte vnéjSi dosedaci plochy vnitfnich téles
a téles ucpavek pastou Molykote G Rapid+.
Montujte podlozky a matice na Srouby délicich
rovin  vnitfnich  téles. Utahujte  matice
kontrolovanym  krouticim momentem za
studena dle niZze uvedené tabulky. Po utazeni
matic demontujte stavéci Srouby, koliky a
vodici svi¢ky z délici roviny.

e Montujte viko vnéjSiho ST télesa. Montujte
podlozky a matice na Srouby délici roviny.
Utahujte  matice  Sroubl  kontrolovanym
krouticim momentem za studena dle pfilohy
Cislo.2 Po utaZeni matic demontujte stavéci
Srouby, koliky a vodici svi€ky z délici roviny.

e Srouby délicich rovin téles utahujte vzdy od
mist vstupu pary smérem Kk ucpavkam.
Utahujte sou¢asné dvémi utahovacimi hlavami
na protéjSich stranach pfiruby pfi utahovani za
studena.

2.11.4 Assembly of the turbine HP casing delivered in closed form / Montaz VT télesa turbiny

dodaného v uzavieném stavu

The casing HP turbine in closed form
weighs 65 tons, transporting stand weighs 5,2
tons (drawing no. Tp6077357) — overall weight is
70,2 tons.

The 4 pcs of textile endless belts with
loading capacity 25 000kg each are delivered for
handling with the casing as drawn in drw.
Tp6079138: pos.1 working length 3900 mm.

The casing in closed form is always hung
on ropes attached to the slinging risers on bottom
part of turbine casing (it is valid also in case of
handling with the casing locked inside the
transporting stand).

The textile endless belts are included in
DSPW delivery.
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Téleso VT turbiny v zavieném stavu ma
hmotnost 65 tun, pfepravni stojan 5,2 tuny
(vykres Tp6077357) celkova hmotnost
70,2 tuny.

Pro manipulaci s télesem jsou dodany 4
textilni nekone¢né pasy kazdy s nosnosti
25000 kg na vykrese Tp6079138: poz.1.
pracovni délka 3900 mm.

Textilni nekone&né pasy se pfi manipulaci
s télesem v zavieném stavu upevnuji vzdy za

nalitky spodku télesa turbiny (toto plati i
v pfipadé manipulace télesa s pfepravnim
stojanem).

Textilni nekoneéné pasy jsou soucasti
dodavky DSPW.
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Prepare the adjustable supporting wedges
Tp318707 and put them on the bearing
stands.

o PFipravte stavéci kliny Tp318707 a uloZte je

na loziskové stojany.

Place for adjustable supporting wedges
Misto pro stavéci kliny

Take out the bottom part of the bearing shells
of radial bearings and the bottom stones of
thrust bearing.

Prepare the parallel feathers and screws for
connecting of casing to the bearing stands.
Shift the IP and LP turbine rotor towards the
generator in range of axial clearance in IP and
LP steam flow path.

Dismantle the nuts poz.15 of transporting
stand (drawing Tp6077357), remove the
covers of journals and wash off the
preservation from the accessible contact
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Vyjméte spodky panvi radialnich loZisek a
kameny spodku axialniho loziska.

Pfipravte pera a Srouby pro pfipojeni télesa
k loziskovym stojanum.

Provedte odsunuti ST a NT rotoru turbiny
smérem ke generatoru, v ramci axialni vule
v ST a NT parni priito¢né ¢asti.

Demontujte  matice poz.15 pfepravniho
stojanu télesa (vykres Tp6077357),
demontujte kryty &epu rotoru a o istéte
pfistupné dosedaci plochy patek télesa od
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e Put the HP casing in closed form on the

surfaces of the casing’s feet.

Hang the HP casing on a crane or on the lift of
a manoeuvre equipment, lift it up from the
transporting stand and move it onto arranged
bearing stands (on supporting wedges
Tp318707).

Apply always the way of hanging and sling means
in accordance with drawing Tp6079138 (Ropes for
HP part transport) for hanging of HP casing in
closed form on any crane together with
transporting stand as well as without the stand.

Textilni nekoneny pas 25000 kg
Toxtio oncoss bot %

=5000

| 230

Doprava VT dilu v uzavieném stavu Tp6077357
Transportin cosed sste |

adjustable wedges. Assemble the feathers
pos.31, screws pos.32 (M64x4), washers
pos.101, nuts pos.91 and prepare the pins
pos.1132 all in drw.no. Tp6076998 of the front
HP bearing stand. Assemble bed sheets
pos.48, the feathers pos.47, screws pos.49
(M64x4), washers’ pos.50, nuts pos.51 and
prepare the pins pos. 52 all in drw. no.
Tp6072995 of the rear HP bearing stand. The
feathers are re-grinded to the final shape and
dimensions from DSPW workshop.
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konzervace.
Zavéste VT téleso na jefab nebo zdvih
manévrovaciho zafizeni, zvednéte je z
dopravniho stojanu a pfemistéte je na
pfipravené loziskové stojany (na stavéci kliny
Tp318707).

Pro zavésSeni VT télesa v zavieném stavu na
jakykoli jerab se stojanem i bez stojanu pouZivejte
vZdy zplsob zavésSeni a vazaci prostfedky podle
vykresu Tp6079138 (Lana pro dopravu VT dilu)
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e Polozte VT téleso v zavieném stavu na

stavéci kliny. Namontovat pera poz.31, Srouby
poz. 32 (M64x4), podlozky poz.101, matice
poz.91 a pfipravte koliky poz.113 v8e na
vykrese predniho VT loziskového stojanu
Tp6076998. Namontujte podlozené plechy
poz.48, pera poz.47, Srouby poz.49 (M64x4),
podloZky poz.50, matice poz.51 a pfipravte
koliky poz.52 vSe na vykrese zadniho VT
loziskového stojanu Tp6072995. Pera jsou
nabrou$ena na finalni tvar a rozmér z dilen
DSPW
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Biok zvedaciho oleje
Jacking od biock
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e Put HP casing on the feathers — decreasing of | e
altitude by means of the adjustable wedges

e Measure the dimensions for checking the | e
setting of rotor inside stator and compare them
with the values in Turbine Dozier book.

e Dismantle the upper halves of locking plates of |
HP rotor (Tp6071937 — for front plate and
Tp6071944 for rest plate).

Kuzelovy koiik 10 oo

46

52

51

|
- i
B d

al e . It

4041 42 43

Polozte VT téleso na pera loziskovych stojand
spousténim na stavitelnych klinech.

===

Méfte rozméry pro kontrolu ustaveni rotoru ve
statoru a porovnejte je s pasportem turbiny.

Demontujte horni poloviny aretacnich desek
VT rotoru (Tp6071937 — predni a Tp6071944
— zadni).
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Otvory pro zavésny prvek M10_ 1) @5 55

Hotes for hanging element

Vnéjsi tdleso
Outs casiog

4x pro kuZelovy kolik 25x125,
vrtat pfi montazi
4x for conveal pin 264125,

11

BB
ik

1l (7.25)

2340 HB / 17
5
9720 H8

Otvory pro zavésny prvek M10__ 1

oles o hangng semont - 4)-(8)

4x pro kuzelov kolik 25x125,
vt phi montazi
Ax for conical pin 25x125, dril gt assy

55 Vnéjsi téleso
- Outer casing

Otvory pro zavésny prvek M10
Hois for hanging elemort

e Assemble the lifting yokes according to drw.
no. Tp6072967 and put them into the mesh
with the journals of HP turbine rotor.

o Lift the HP rotor up for max. 0,3 mm!!
(necessary inspection by dial gauges). The
drawings clearance in honey-comb of
diaphragms is min. 0,5 mm in the places of the
circumferences of blading of moving wheels.
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Rotor
Rotor

»360 HB / 7

dle

tfrmenu
vykresu €. Tp6072967 a uvedte je do zabéru
s loziskovymi Cepy VT rotoru turbiny.

Prizvednéte VT rotor max. o 0,3 mm!!

Provedte montaz zvedacich

(nezbytna kontrola pomoci uchylkomér().
Vykresova ville ve vostinach rozvadécich kol
v misté obvodu lopatkovani obéznych kol je
min. 0,5 mm.
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Osa prednino VT loziska
Froet HP boo a5

Stojan loziskovy VT prodni
WP kb st

Sl

B

') N I
€ o |||l

By

e Assemble the bottom part of bearing shell, | e

disassemble the bottom half of locking plate of
the HP rotor and lower the journals into the
bearing (lowering carry out only by means of
the delivered lifting yokes)

e Disassemble the yoke and carry out the same | o

activities on the second journal.

The rotor must not be put in the lifting yokes on the
both ends at the same time.

e Continuously check the mutual position of the | o

HP rotor against the stator (must not be
changed to the both sides radially more
then 0,3 mm and axially more then 2,0 mm).

The values written above proceed from the
drawings values. Check them with the real
clearances which are always recorded in Turbine
Dozier book.

e Measure the alignment of the rotors catenary | e

in couplings and correct the deviation arised
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loziska

Téleso NT Tp6072400
e
T

Fedniho NT

el Ay

&8

Colo spojky NTIGEN
LrGEN castng e

Y < |

B
1

E-I

Namontujte spodni panev loZiska, demontujte
spodni polovinu aretace VT rotoru a spustte
Cep do loziska (spousténi provadéjte vyhradné
pomoci dodanych zvedacich tfrmena).

Demontujte tfrmen a stejnou Cinnost provedte
na druhém loZiskovém cepu.

Rotor nesmi byt uloZzen ve zvedacim tfmenu
soucasné na obou koncich!

Pribézné kontrolujte vzajemnou polohu VT
rotoru vici statoru (nesmi se radialné ménit
vic jak o 0,3 mm a axialné o 2,0 mm na obé
strany).

Uvedené hodnoty vychazi z vykresovych hodnot
vali. Kontrolujte je se skutecnymi vilemi, které jsou
vZdy zaznamenany v pasportu turbiny!!

Provedte méfeni vyrovnani rotorové soustavy
ve spojkach a korigujte odchylky vzniklé

Prepared: O.Baroch
Approved: P.LeSeticky



https://truckmanual shub.com/

Doosan Skoda Power

Tylova 571 31600 Plzeri | Ceska Republika

after putting of the HP casing = growth of
weight on the HP front and rear bearing stands
and on the upper foundation slab (the LP rotor
has to be align in the rotors catenary
completely just before the putting of the HP
casing onto position). Measure the axial
position the shoulder of the HP rotor in thrust
bearings and measure the radial position of
HP rotor against the bores in HP bearing
stands.

e Carry out correction of the rotors alignment to
the catenary by changing position of the
bearings stands (tamping or releasing of the
foundation wedges under the pedestals) in
tolerances for holes machining completion of
the couplings bolts

e Uncover the leveling pegs and carry out the

measuring of the pegs mutual position on the
HP casing — foundation slab — bearings stands
against the journals of HP rotor by the VPL.
Compare the results of measuring with the
Turbine Dozier book, the absolute values of
the slope elevation and camber can be differ
from Turbine Dozier book but the relative
(mutual) values have to be always kept. If
necessary carry out the correction and repeat
the measurement written above.
Note: Usually it is not necessary to carry out VPL
to check the mutual position of components in HP
steam flow path setting — DSPW supervision staff
on site will decide about with respect to the actual
situation.

e After the accurate alignment of HP rotor in
coupling with LP rotor set the clearance from
0,2 up to 0,3 mm for dilatation under the nuts
pos. 20 and 47 in drawing of bearing’s stands
and lock the nut by the pins pos. 21 and 60
after drilling through

e Carry out the connecting of the traverses
between the bearing stands and HP casing
just after the mutual setting of rotors and
bearing stands

Work status:

HP turbine casing is set and leveled on
position. HP casing is ready for connection of all
piping and for grouting of pedestals of the
bearing stands. HP rotor is aligned for operation
in tolerances of the rotors catenary.

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

poloZzenim VT télesa = nardstem hmotnosti na
pfedni a zadni VT loziskovy stojan a horni
zakladovou desku (NT rotor musi byt finalné
vyrovnan do pruhybovky jiz vdobé pred
ulozenim VT télesa na pozici). Proméite
axialni polohu nakruzku VT rotoru v axialnim
loZisku a proméfte radialni polohu VT rotoru
vuci vrtani VT loziskovych stojana.

e Provedte opravu vyrovnani rotord do
prihybovky zménou polohy loziskovych
stojand  (podbijenim nebo  uvolnénim

zakladovych klinG pod kozliky) v tolerancich
pro dokoncCeni opracovani dér pro spojkové
Srouby.

e Odkryjte nivelacni Cepy a provedte méreni

vzajemné polohy ¢&epl na VT télese -
zakladové desce - lozZiskovych stojanech vuci
loZziskovym ¢epum VT rotoru metodou VPN.
Porovnejte vysledky s pasportem turbiny;
absolutni hodnoty namér( sklonl a prevyseni
se mohou lisit, av8ak relativni (vzajemné)
hodnoty musi byt vzdy zachovany.
Provedte korekce, je-li nutno a opakujte vyse
uvedena méfeni.
Poznamka: Méreni VPN obvykle neni nutno
provadét pro kontrolu vzajemného ustaveni dila VT
parni prdatoéné d&ast — o provedeni rozhodne
montazni dozor DSPW na stavenisti s ohledem na
aktualni situaci.

e Po pfesném vyrovnani VT rotoru ve spojce
s NT rotorem nastavte pod maticemi
loziskovych stojanu poz.18 a 47 dilatacni vule
0,2 az 0,3 mm a zajistéte polohu matic
zavrtanim koliku poz. 21 a 60.

e Po vzajemném ustaveni rotorli a loziskovych
stojani provedte spojeni traverz meazi
loziskovymi stojany a VT télesem turbiny.

VT téleso turbiny je ustaveno a vyrovnano

na pozici. VT téleso je pfipraveno pro pfipojeni
veSkerého potrubi a pro zaliti kozliku loziskovych
stojanl. VT rotor je vyrovnan v ramci prahybovky
rotorové soustavy v tolerancich na provoz.

Here down are enclosed the information which
are necessary for the tightening of bolts in parting

Pro pfipad, Zze by VT téleso bylo otevirano na
elektrarné pro usnadnéni vyrovnani turbiny v
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plane for case opening of HP casing at the plant to
make easy the leveling of turbine in open state
(delivery in closed state but with using of reduce
tightening of bolts in parting plane).

Tighten the bolts in parting plane of casing
always from the places of steam inlet in direction to
the glands. Tighten with the two tightening heads on
the opposite sides of the flange when tighten in cold
State.

After tightening of the nuts of bolts in parting
plane of the inner and outer casing dismantle the set-
screws, pins and pilot pins out of the parting plane.

otevieném stavu (dodavka v zavieném stavu, ale s
redukovanym dotaZzenim Sroubt délicich rovin), jsou
nize pripojené informace nezbytné pro utaZeni Sroubl
délici roviny.

Srouby délici roviny télesa utahujte vZdy od
mist vstupu pary smérem k ucpavkam. Utahujte
souCasné dvémi utahovacimi hlavami na protéjSich
stranach pfiruby pfi utahovani za studena.

Po utaZeni matic Sroubt délici roviny na
vnitinim i vnéjSim télese demontujte vzdy stavéci
Srouby, koliky a vodici svicky z délici roviny.

2.11.5 Principle of VPN measurement on steam turbine / Princip méfeni VPN na parni turbiné

General description:

A very precise leveling measurement
(VPL) is primarily used as a source of data for
right alignment of the centricity of stator parts
in the steam flow path of DSPW turbines. By
means of VPL measurement it is possible to
monitor the changes in elevation of leveling
points. Placement of leveling points is done
according to the needs and it is based on turbine
design. The measurement is carried out by
means of optical or laser leveling device. During
the measurement the value is read from the
leveling rod placed on leveling peg.
Measurements can be carried out only by a
certified company equipped with suitable
accessories. Output data from VPL measurement
show the deformation or vertical shifts at selected
compact object of measurement.

At the first measurement the basic altitude
of leveling pegs are found, during the repeated
measurements there will be found always the
changes in altitude of individual leveling pegs
and then the changes of mutual altitude of
leveling point are calculated. Rightness of
measurement is verified by evaluating of the
calculated values: the position change of the first
and the last leveling peg is calculated gradually
through the values chain of all pegs at the
beginning , then is recalculated again from the
position changes of the both pegs directly, thus
obtained values have to be equal. Misaccuracy of
the measurement is spreaded according to the
experience of the company, who provides the
measuring and who guarantees the accuracy.
The guaranteed accuracy of measurement has to
be 0.05 mm or better.

A) Measurement during the pre-assembly in
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Obecny popis:

Méreni Velmi Pfesnou Nivelaci (VPN) je
v prvé fadé vyuzivano jako jeden ze zdroju dat
pro spravné ustaveni centricity statorovych
dild parni pratocné casti turbin DSPW.
Méfenim VPN lIze sledovat zmény v pfevySeni
nivelacnich bodu. Rozmisténi nivelacnich bodu
se provadi dle potfeby a vychazi z konstrukéniho
feSeni stroje. Vlastni méfeni je provedeno
optickym nebo laserovym nivelacnim zafizenim.
Pfi méfeni se odecita hodnota z nivelaéni tyCe
ustavené na nivelaénim bodé. Méfeni muze
provadét pouze certifikovana firma vybavena
vhodnym zafizenim. Vystupni data méfeni VPN
ukazuji deformaci nebo vySkové posuny na
vybraném kompaktnim objektu méreni.

Pfi prvnim méfeni se zjisti zakladni
vySkové  polohy nivelaénich  bodu,  pfi
opakovanych méfenich se odectou vzdy zmény
vySkové polohy jednotlivych nivelagnich bodl a
poté se vypocitaji zmény vzajemné vyskové
polohy nivelaénich bodd. Spravnost méreni je
ovéfena vyhodnocenim vypoctenych hodnot:
zména polohy prvniho a posledniho nivelacniho
bodu se vypocte nejprve postupné fetézcem pies
hodnoty vSech bodl, poté se znovu vypocte
pfimo ze zmén polohy obou bodl, takto
dosazené hodnoty musi byt stejné. Chyba
méfeni se rozpoCte dle zkuSenosti nivelaéni
firmy, ktera garantuje pfesnost méfeni.
Garantovana hodnota pfesnosti méfeni musi byt
0,05 mm a méné.

A) Méreni pri_kontrolni montazi ve vyrobnim
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DSPW production plant:

For the compact object of measurement
there is considered a set of: bearing stands —
rotor bearing journals — turbine casings. There
will be actually carried out a record of the mutual
positions of leveling points on mentioned
components, after a right setting of stator
components centricity against the rotor in closed
state of the turbine casings (the parting planes
are in full contact) and in open state of the
internal parts in the steam flow path (upper parts
of casings are taken out), and at the end it is
done a record of leveling points position when
the dummy shaft is inserted inside the turbine
casing (against the shaft rings putted into the
bearings).

The right setting of centricity is the result
of other applied methods, which are not included
in this manual. In those states there are also
recorded the measurements by means of the
inside micrometer against the dummy shaft
(dummy shaft — bores of circular recesses in
bearing stands bores of grooves in
diaphragms) and against the rotor (turbine rotor —
bores at bearing stands, clearances between the
rotor last blades and stator, so called peak
clearance).

Aim of VPL measurement at this stage is
to get benchmarks for the assembly of Steam
Turbine at site. Measurement is carried out
during the preassembly directly at SPW
producing plant.

B) Measurement before final boxing up of the

zavodé DSPW:

Za kompaktni objekt méfeni je zde
uvazovana soustava: loziskové stojany -
loZiskové Cepy rotoru — télesa turbiny. Provede
se vlastné zaznam vzajemné polohy nivelagnich
bodU na uvedenych dilech po spravném ustaveni
centricity statorovych dild va¢&i rotoru a to
v zavieném stavu téles (délici roviny v plném
kontaktu) a v otevieném stavu vnitfnich dild
pritocné casti (horni dily téles jsou sejmuty) a
nakonec se provede zaznam polohy nivelacnich
bodl pfi kontrolnim hfideli viozeném do télesa
turbiny (na krouzky hfidele vloZenych do loZisek).

Spravné ustaveni centricity je vysledkem
dalSich aplikovanych metod, které nejsou
uvedeny v tomto manualu. V uvedenych stavech
jsou rovnéz provedeny zaznamy méreni
mikrometrickym odpichem na kontrolni hfidel
(kontrolni hfidel — vrtani vykruzk( loziskovych
stojant — vrtani drazek rozvadécich kol) a na
rotor (rotor — vykruzky loziskovych stojana,
lopatkovani nejvétSich kol tj. Spickova vle
lopatek).

Cilem méfeni VPN v této fazi je stanoveni
referenCnich hodnot pro montaz parni turbiny na
stavenisti. Méfeni se provadi pfi kontrolni
montazi pfimo ve vyrobnim zavodé DSPW.

B) Méreni pred findlnim uzavienim téles Parni

Steam Turbine casings:

For the compact object of measurement
there is considered a set of: bearing stands —
rotor bearing journals — leveling pegs at turbine
bodies — leveling pegs at concrete foundation.

The aim is to obtain data for checking and
doing of contingent correction of:

- the right setting of the steam flow path centricity

- the elevation of the rotor bearing journals before

coupling connection

- the mutual position of all the leveling points
before the piping connecting to bottom of the
turbine casing and before TG commissioning

C) Measurement after completion of assembly
just before the reaming of holes for coupling

Turbiny:

Za kompaktni objekt méfeni je zde
povazovana soustava: loziskové stojany -
loZiskové Cepy rotoru - nivelaéni body na

télesech - nivelaéni body na betonovém zakladu.

Cilem je ziskani dat pro kontrolu a provadéni
pripadnych korekci:

- spravného ustaveni centricity pritocné Casti

- vySkova poloha loziskovych ¢epu rotoru pred
sespojkovanim

- vzajemna poloha vSech nivelaénich bodu pred
pfipojenim potrubi do spodku télesa turbiny a
uvedenim TG do provozu.

C) Méreni__po ukonéeni _montaze, pred
struzenim_dér_spojkovych Sroubu spojek a

bolts and before the coupling connection:
For the compact object of measurement
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pred sespojkovanim:
Za kompaktni

objekt méfeni je zde
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there is considered a set of: steam turbine
bearing stands - rotor bearing journals — leveling
pegs at turbine casings — leveling pegs at STG
concrete foundation.

The object of this measurement is also to
compare turbine casings position before and
after the piping connection to the casing’s
bottom.

Location of the leveling pegs at steam turbine is
specified in drawing no. Tp6073391:
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povazovana soustava: loZiskové stojany parni
turbiny - loziskové Cepy rotoru turbosoustroji -
nivelacni Cepy na télesech turbiny - nivelacni
body na zékladové desce turbosoustroji.

Pfedmétem tohoto méfeni je rovnéz
porovnani polohy téles turbiny pfed a po
pFipojeni potrubi ke spodkium téles.

Rozmisténi nivelaénich bodl je uvedeno na
vykrese €. Tp6073391:
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2.11.6 Setting of position of the main components of turbine and setting of clearance in
turbine bearings/ Ustaveni polohy hlavnich dilGd turbiny a nastaveni vali v

loziskach turbiny

Rotors set (rotors’ catenary):

Rotors are connected in rigid couplings using
DSPW coupling bolts (fitted bolts inserted
with clereance). It is possible to connect the
rotors in coupling only after the reaming of
holes for coupling bolts together in conter-
hubs and after rotor alignment into deflection
curve so that the rotors alignment and
deviations of parallelism of hub-faces are
aligned into prescribed tollerances. These
tolerance are given in the dokument
“Main assembly manual” DSPW no. S12003-
YKO09-05MAA-747001

In chapter 4.2. — Common assembly
operations — the reason is that also rotor of
generation belongs in the rotoe catenary.
There is a difference in alignment of the
rotors for purpose of reaming of holes for
couplings bolts and the alignment of rotors for
the operation what is done just before the
coupling connection. In the mentioned
chapter there are also written instructions for
completion of machining of holes for coupling
bolts and also instruction for ussing of fixtures
to measurument of rotors alignment in
couplings.

Rotors of turbine for 210 MW BANDEL are
placed in the lemon-shaped radial bearings.
The combined bearing of turbine is placed in
rear HP bearing stand.

The alignment of rotors into the deflection
curve is carry out by the changing of the
position of the whole bearing stands just
before the embedding of the pedestals into
the concrete. The basic side and altitude
position setting of the bearings is described in
the chapter 2.11.1. in article “Assembly of the
bearing stands”. The position of the beraings
inside the bearings stands is possible to
change by the wedges under the supportings
circles or by inserting of shims under — this
activity is not carry out before embedding of
the pedestals into grout. The change of the
rotor’s position in assembled turbine which is
done inside the bearing stands has influence
to concentricity of stator components in
steam flow path and it can be done only
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Rotory turbiny jsou spojeny pevnymi
spojkami s pouzitim spojkovych Sroubu
SKODA (licované $rouby ulozené s viili).
Spojeni rotord ve spojkach je mozné
provést pouze po sestruzeni dér pro
spojkové Srouby a po vyrovnani rotort do
plynulé prahybovky tak, aby odchylky
nesouososti a odchylky rovnobéznosti Cel
byly v pFedepsanych tolerancich. Tyto
tolerance jsou uvedeny v dokumentu
JHlavni montazni manual® DSPW ¢
S12003-YK09-05MAA-747001.

V kapitole &.4.2. - Spole€né montazni
operace - duvodem je skuteCnost, ze do
pruhybovky rotorové soustavy patfi také
rotor generatoru. Vyrovnani rotord za
ucelem sestruzeni dér pro spojkové Srouby
je odlisné od vyrovnani rotor(i pro provoz
provadéné pied sespojkovanim. Ve vySe
zminéné kapitole jsou rovnéz uvedeny
instrukce pro dokoncéeni opracovani dér pro
spojkové Srouby, pro axialni vyrovnani a
sespojkovani rotorll a dale instrukce pro
pouziti pfipravkll k méfeni vyrovnani rotor(
ve spojkach.

Rotor turbin pro 210 MW BANDEL jsou
ulozeny v citronovych radialnich loziskach.
Kombinované lozisko turbiny je umisténo
v zadnim VT loziskovém stojanu.

Vyrovnani rotorl do pruhybovky se provadi
pfed zalitim kozliki do betonu zménou
polohy celych loZiskovych stojanl. Zakladni
stranové a vySkové ustaveni lozisek je
popsano v kapitole 2.11.1. v Casti ,Montaz
loZiskovych stojanu“. Polohu lozisek uvnitf
loziskovych stojanu je mozné ménit pomoci
klind pod nosnymi kruhy nebo jejich
podkladanim — tato ¢&innost se vSak
neprovadi pfed zalitim kozlikd. Zména
polohy rotord  smontované turbiny
provadéna uvnitf loziskovych stojanu
ovliviuje  centricitu  statorovych  dill
pruto¢né &asti a smi byt provadéna pouze
dle instrukci montazniho dozoru
(8éfmontera) DSPW. Vykresové radialni
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accoding to the instructions of the DSPW
technical advisor (Specialist for turbine
assembly). The drawing radial side
clearances in steam flow path are the
following: on circumference of moving wheels
under the shrouding sealing in HP turbine
casing is min. 0,45 mm, in IP turbine casing is
min. 0,55 mm and in LP turbine casing it is
min. 1,7 mm, the clearance in the shaft
glands in HP and IP turbine casing is min.
0,5 mm and in LP turbine casing it is min.
0,7 mm.

It is profitable to carry out the alignment of the
rotor’s catenary into the deflection curve in
tollerances for opration just before setting of
the steam flow path of turbine.

Initially it is necessary to carry out the
alignment of the rotors in prescribed
tollerances for purpose of the machining
completion of of the holes for the coupling
bolts (it is differs from the alignment for the
operation). Completion of machining of the
holes for coupling bolts can be done
whenever it is suitable and for each coupling
separately. This activity has to be complete
just before the lub&jacking oil system flushing
which is linked to the activities inside of the
bearing stands.

It is recommended to carry out the coupling
connectionof rotors catenary after loading of
foundation with the determinative weights,
when any significant change of foundation
shape is not probable. The coupling
connecting cannot be done earlier then 2
months before planned commissioning on
turns. It is possible to carry out the
preliminary coupling connecting on 4 or 6
bolts in each coupling for the purpose of
turning with the rotors catenary by turning
gear (the flushing of the oil system has to be
complete).

The connecting of the rotors in purpose of
turining with the rotors catenary it is also
possible to carry out by means of pin
delivered in set according to drw. no.
Tp6073321 (turning with the rotors catenary
by means of crane during measuring of
alignment) or by means of the coupling bolts
with reduce diameter (fixation of coupling for
the completion of machining of holes for the
coupling bolts) or by reduce number of the
coupling bolts (turning with the rotors
catenary by turning gear for the purpose of
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stranové vule v parni pruto¢né c&asti jsou
nasledujici: na obvodu obéznych kol pod
nadbandazovym té&snénim na VT télese je
min. 0,45 mm, na ST télese je min.
0,55 mm a na NT télese je min. 1,7 mm,
vule v hfidelovych ucpavkach jsou na VT a
ST dilu turbiny min. 0,5 mm a na NT dilu
min. 0,7 mm.

Pfed vyrovnanim parni prito¢né casti
turbiny je vyhodné provést vyrovnani
rotorové soustavy do prihybovky v
tolerancich na provoz.

Za ucCelem dokonceni opracovani dér pro
spojkové Srouby je nezbytné provést
nejprve vyrovnani rotorld v predepsanych
tolerancich (lisi se od vyrovnani na provoz).
Dokonceni opracovani dér pro spojkové
Srouby je mozné provadét v kazdé spojce
zvlast kdykoli je to vhodné. Tato Cinnost
musi byt ukonena pfed proplachem
systému mazaciho & zvedaciho oleje, ktery
je spojen s Ccinnosti uvnitf loZiskovych
stojana.

Spojkovani rotorové soustavy je
doporu¢eno provadét az po zatizeni
zakladu rozhodujicimi hmotnostimi, kdy je
jiz nepravdépodobné, Ze by doslo k vyrazné
zméné tvaru zakladu. Spojkovani se
neprovadi dfive nez 2 mésice pred
planovanym najetim turbosoustroji na
otaCky. Za ucelem otoCeni rotorou
soustavou natacedlem je mozZno provést
predbézné sespojkovani na 4 a 6 Sroubl
v kazdé spojce (podminkou je ukonéeny
proplach olejového sytému).

Spojovani rotord za UCelem otaceni
rotorovou soustavou lze provést pomoci
Cepu dodanych v sadé dle vykresu
Tp6073321 (otaCeni rotorovou soustavou
jefabem pfi meéfeni vyrovnani), nebo
pomoci spojkovych Sroubl s redukovanym
primérem (fixace spojek pro dokonceni
opracovani dér pro spojkové Srouby) nebo
pomoci redukovaného poctu spojkovych
Sroubu  (otaCeni rotorovou soustavou
nataedlem po provedeni proplachu
systému mazaciho & zvedaciho oleje za
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measuring after the completion of the
lub&jacking oil system flushing, turning with
rotors during purge procedures and tests on
devices related the turbine).

Turbine casing
First of all carry out the setting of horizontal
parting plane of LP casing of the turbine 210
MW BANDEL MW onto level of the turbine
rotors” turning axis at level +9,920 m.
The setting of LP bearings and setting of the
other bearings into rotors deflection curve is
based on the setting of the LP casing.
Position of HP and IP turbine casing will be
subsequently set according to the deflection
curve of rotors catenary.
It is possible to carry out the assembly of the
piping up to the nozzles on the bottom parts
of casing after the rought axial and radial
setting of the bottom parts of turbine casing —
however always without the connecting
and hanging of the piping to the casings!
After the aligning of the rotors into the
deflection curve and after preliminary
alignment of steam flow path of turbine, it is
occasionally necessary to carry out the
boxing up of casing in the purpose of the
measuring of changes in the centricity of
stator elements against dummy shaft during
this process. This happen in case of
expressive influence of the concrete
foundation at the site to flexible deformation
of turbine components in comparison with
the steel foundation at the workshop of
producer. After the assembly of the cover of
casing during above mentioned
measurement, it is possible to carry out the
assembly of cross-over piping between the
valve bodies and covers of turbine casings
without connecting of any piping to the
bottom part of casing.
The piping and the superctructure coat of the
condenser can be connected to the bottom
part of turbine casing only when the final
boxing up of the turbine casing is completed.
It is not allowed to carry out the
embedding of the pedestals of turbine and
bearings stands into grout until the
connecting of the piping DN > 150 and
welding of the supestructure coat of
condenser to the turbine casing are not done.
The placing of the LP inner casing inside the
LP outer casing is designed so it would be
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ucelem meéfeni, otaceni rotory pfi provadéni
Cisticich operaci a zkouSek na zafizenich
souvisejicich s turbinou).

Télesa turbiny:

Na turbiné pro 210 MW BANDEL se nejprve
provede ustaveni NT télesa délici rovinou
vodorovné na uroven osy rotace rotoru
turbiny na +9,920 m.

Od ustaveni NT télesa se odviji ustaveni
NT loZisek a ustaveni ostatnich loZisek do
prihybovky rotorové soustavy. Podle
pruhybovky rotorové soustavy bude
nasledné ustaveno VT a ST téleso turbiny.

Po hrubém radialnim a axialnim ustaveni
spodkl téles turbiny je mozno provadét
montaz potrubi k hrdlim spodkl téles —
vzdy vsak bez pripojovani a zavésovani
potrubi k télesiim!

Po vyrovnani soustavy rotor do
pruhybovky a predb&zném vyrovnani parni
pritocné c&asti turbiny je nékdy nutno
provést zavirani télesa za ucelem naméreni
zmén centricity statorovych dild na kontrolni
hfidel b&hem tohoto procesu. Dochazi
k tomu v pfipadé vyrazného vlivu
betonového zakladu na stavenisti na tvar
pruzné deformace dilu turbiny v porovnani
s dilenskym  ocelovym  z&kladem  pfi
kontrolni montazi u vyrobce. Po zavieni
vika télesa béhem vySe zminéného méreni,
je mozné provést montaz prevadéciho
potrubi mezi télesy ventilt a télesem turbiny
na vika turbinového télesa bez pfipojovani
potrubi ke spodku téles.

Po finalnim zavfeni télesa turbiny je teprve
mozno provést pfipojeni potrubi a nastavby
kondenzatoru ke spodku télesa turbiny.

Dokud neni provedeno pfipojeni potrubi DN
> 150mm a pfivafena nastavba
kondenzatoru k télesim turbiny neni
povoleno provést zalivku kozliku téles a
loZiskovych stojan(.

NT vnitfni téleso je ulozeno v NT vné&jSim
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possible to change the position of LP inner
casing after boxing up of LP turbine part (set-
wedges instead the final supporting plates
under the feet of LP inner casing). That’s why
the setting of the LP flow path is possible to
change easy and eliminate the appropriate
changes which are caused by the
deformation of foundation after boxing up of
the turbine casing. And that's why the
installation of the final supporting plates of
LP inner casing is carried out just before the
start-up of turbine.

Bearings — inspection and assembly:

Lifting yokes for the radial bearing shells
dismantling:

For dismantling of the lower parts of radial
bearing shells (without the necessity to remove
turbine rotor) there are delivered the lifting yokes
together with turbine. Yokes Tp6072967 are used
for ligtly lifting of rotor and due taking out of the
bottom halves of bearing shells). Do not lift the
rotor more then half of the minimum radial
clearances in steam flow path (the minimum
drawing clearance in the steam flow path is
0,85 mm for HP, 0,28 mm for IP part and 0,23
mm for LP part). The yoke can be used only for
the lifting of the one journals and it is prohibited
to hang the rotor on the 2 yokes at the same
time.

-

o, 3
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télese tak, aby bylo mozno ménit jeho
polohu i po zavieni NT dilu (stavitelné kliny
namisto finalnich podloznych desek pod
patkami NT vnitfniho télesa). Proto ustaveni
NT pratoéné casti Ize snadno ménit a
eliminovat tak pfipadné zmény zpusobené
deformacemi zakladu po zavfeni téles.
Proto se instalace finalnich podloznych
desek NT vnitfniho télesa provadi az
bezprostfedné pred najetim turbiny.

Loziska — kontrola a montaz:

Zvedaci tfmeny pro demontaz panvi
radialnich lozisek:

Pro demontaz spodkd panvi radialnich
lozisek (bez nutnosti vyjimat rotor turbiny) jsou
dodany se strojem Zvedaci tfmeny ¢C.v.
Tp6072967 (tfmeny se pouziji pro jemné
pfizvednuti  rotoru, pro vyjmuti spodkl
loZiskovych panvi). Zvedani rotorl provadéjte
pokud mozZno jen na poloviéni hodnoty
minimalni radialni vile v prito¢né casti
(minimalni vykresova vile v prato¢né casti
je 0,85 mm u VT, 0,28 mm u ST a 0,23 mm
u NT). Tfmen se pouziva vzdy jen pro zvednuti
jednoho z loziskovych €epl rotoru, je zakazané
zavésit rotor do 2 tfrmenti soucasné.

il
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bearing are dismantled!

Take care if the segments of thrust
The actual axial

clearances in steam flow path are recorded in
“Turbine Dozier book” — it can be a little different
from the clearances written in drawings. Do not
damage sealing strips of glands!

The  minimum designed  axial

clearance in the drawing between rotor—
stator is in the rear gland 2,25 mm for moving
turbine rotor towards front bearing’s stand and
2,2 mm for moving of turbine rotor towards rear
bearing stand (to LP casing).

Work on bearings after transport to the site:

Take out the bearings.

Washing of the preservation out from
bearing shells and from all supporting
elements (wedges, segments).

Visual inspection of bearing shells after the
turbine transport.

Testing of the contact of collar of turbine
rotor to segments inside the thrust bearing
(in accordance with assembly instruction no.
Q159150).

Checking of the clearances (measuring of
the shape of bore of radial bearings,
measurement of the rotor journal’s diameter
and oval, checking of the side clearances in
radial bearings and axial clearances in the
thrust bearing after rotor putting into
bearings).

Assembly of the thermocouples into bearing
shells and segments as described in chapter
no.2.11.9. Bearings assembly, rotor putting
back into bearing shells.

Clearances in bearings are designed as
following:
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V pfipadé vyjmuti kamend axialniho

loZiska dejte pozor! Skute¢né axialni vile v parni
pruto¢né c¢asti jsou zaznamenany v “Pasportu
turbiny” — hodnoty mohou byt mirné rozdilné od
vykresovych. Neponicte tésnici bfity ucpavek!

Vykresova minimalni axialni vuale rotor

— stator je 2,25 mm v bfitech zadni ucpavky pro
posun rotoru smérem k prednimu loZiskovému
stojanu a 2,2 mm pro posun rotoru ve sméru
k zadnimu loZiskovému stojanu (k NT télesu).

Prace na loziskach po prepravé na elektrarnu:

Vyjmuti loZisek.
Myti konzervace z loziskovych panvi a vSech
opérnych elementl (kliny, segmenty).

Vizualni  kontrola
prepraveé turbiny.
Kontrola dosedani kamen( axialniho loziska
na nakruzek rotoru turbiny (dodrZujte
instrukce dle navodky ¢. Q159150).

loZiskovych panvi po

Kontrola vali (proméfeni tvaru vrtani loziska,
proméfeni primérd a ovality loziskovych Eepu
rotord, kontrola stranové vile u radialnich
lozisek a axialni vile u segmentového lozZiska
po vlozeni rotoru do loZisek).

Montaz termoclankd do loziskovych panvi a
segmentu jak je popsano v kapitole €. 2.11.9.
Montaz lozisek, spusténi rotoru zpét do
loZiskovych panvi.

Viile lozZisek turbiny jsou konstrukcéné
navrZeny nasledovné:
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Radial bearings D280 | Radialni lozisko D280
Weight / Hmotnost: 281kg
Drawing no. / Vykres ¢. Tp6019833

e Check the top clearance 0,354 — 0,458 mm, | e Kontrolujte vuli svrsku 0,354 — 0,458 mm,
check the side clearances 0,392 — 0,434 kontrolujte stranovou vali 0,392 — 0,434 mm.
mm.

e Set the clearance between pos.11 and | e Nastavte vlli mezi pos.11 a pos.6 - ve volném
pos.6 - in free state must be set 0,02 — 0,04 stavu musi byt 0,02 — 0,04 mm, nastaveni
mm, the clearance setting is done by vule se provadi brousenim podlozek pos.11.
grinding of the washers pos.11. o Lozisko je stranové a vysSkové stavitelné na

e The side and altitude position of bearing can klinovych podlozkach poz.5..
be changed by means of the wedge-
supports pos.5.

Radial bearings D400 | Radialni lozisko D400
Weight / Hmotnost: 695kg

Drawing no. / Vykres ¢.
Tp6070270
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e Check the top clearance 0,510 — 0,633 mm, | o
check the side clearances 0,540 — 0,592
mm.

e Set the clearance between bearing shell | e

and bearing stand - in free state must be set
0,02 — 0,04 mm, the clearance setting is
done by grinding of the washers pos.16.

e The side and altitude position of bearing can | e

be changed by means of the wedge-
supports pos.4,5

Radial bearings D430

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Kontrolujte vali svrSku 0,510 — 0,633 mm,
kontrolujte stranovou vili 0,540 — 0,592 mm.

Nastavte vUli mezi loziskovou panvi a
loziskovym stojanem ve volném stavu musi
byt 0,02 — 0,04 mm, nastaveni vlle se
provadi brouSenim podlozek pos.16.

LozZisko je stranové a vySkové stavitelné na
klinovych podloZzkach poz.4,5..

| Radialni lozisko D430

Weight / Hmotnost: 793 kg
Drawing no./ Vykres ¢. Tp6071933

e Check the top clearance 0,550 — 0,673 mm, | e

check the side clearances 0,590-0,641 mm.

e Set the clearance between bearing shell | e

and bearing stand - in free state must be set
0,02 — 0,04 mm, the clearance setting is
done by grinding of the washers pos.16.

e The side and altitude position of bearingcan | e

be changed by means of the wedge-
supports pos.4,5
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Kontrolujte vdli svrSku 0,550 — 0,673 mm,
kontrolujte stranovou vili 0,590 — 0,641 mm.
Nastavte vali mezi loziskovou panvi a
loZiskovym stojanem ve volném stavu musi
byt 0,02 — 0,04 mm, nastaveni vile se provadi
brousenim podlozek pos.16.

Lozisko je stranové a vysSkové stavitelné na
klinovych podloZkach poz.4,5..
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Radial bearings D450

Document number: S12003-YK09-05MAA-747002

Weight / Hmotnost: 1048 kg
Drawing no. / Vykres €.
Tp6069752

e Check the top clearance 0,580 — 0,703 mm,
check the side clearances 0,615 — 0,667
mm.

e Set the clearance between bearing shell
and bearing stand - in free state must be set
0,02 — 0,04 mm, the clearance setting is
done by grinding of the washers pos.16.

¢ The side and altitude position of bearing can
be changed by means of the wedge-
supports pos.4,5..

Combined bearing
Weight / Hmotnost: 1478 kg
Drawing no. / Vykres &. Tp6077443

‘ Radialni lozisko D450

Kontrolujte vuli svrsku 0,580 — 0,703 mm,
kontrolujte stranovou vili 0,615 — 0,667 mm.
Nastavte vUli mezi loziskovou panvi a
loziskovym stojanem ve volném stavu musi
byt 0,02 — 0,04 mm, nastaveni vile se
provadi brouSenim podlozek pos.16.

Lozisko je stranové a vySkové stavitelné na
klinovych podloZzkach poz.4,5..

| Kombinované lozisko

e Check the proper contact of the thrust
bearing segments to rotor collar (both sides

e Kontrolujte nalicovani axialniho loZiska, tj.

kontakt kamen( axialniho loziska s nakruzky

of thrust bearing), perform the blue paint rotoru (obé strany loziska), provedte kontrolu
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matching! White metal scraping (contact
surface matching) can be completed during
assembly on site.

e Based on experience, sometimes DSPW left
small allowance for the thrust bearing
segments scraping at the site. The reason is
a possible small changes in mutual position
of bearing stand & rotor because of different
setting of turbine position on foundation (the
differences between the setting in
workshop’s floor during pre-assembly and
the setting on concrete foundation at site
cause the flexible deformation).

e Check the setting of axial clearance in
bearing while the rotor is in proper contact to
the segments of active side of thrust bearing
(axial clearance has to be 0,4-0,5 mm).

Work status:
Bearings are closed including of all bolts

tightening, prepared for turbine operation

na barvu! Zaskrabavani kompozice (stykova
plocha kamenl) mize byt dokondovano pfi
montazi na elektrarné.

e Vzhledem k dosavadnim zkuSenostem DSPW
ponechava v nékterych pfipadech maly
pfidavek na zaSkrabani kamenu loziska pfi
montazi na elektrarné. Divodem je mozna
drobna zména vzajemné polohy loZiskového
stojanu vO&i rotoru z ddvodu rozdilnosti
ustaveni turbiny na zaklad (rozdily v ulozeni
turbiny vdiné DSPW béhem kontrolni
montaZze a usazeni na betonovy zdklad na
elektrarné zplsobi pruzné deformace).

¢ Kontrolujte nastaveni axialni vule v lozisku pfi
natlaeni rotoru na segmenty aktivni strany
loziska (vule musi byt 0,4-0,5 mm).

Stav praci:
Loziska jsou uzaviena, vCetné utazeni

vSech Sroubu, pfipravena k provozu turbiny.

2.11.7 Assembly and setting of position of sensors / Montaz a nastaveni polohy cidel

General instructions:

Due to the risk of sensors damage, the
job is completed after all parts assembly, after
finish of all welding and heat treatment works
around the turbine casings, before thermal
insulation assembly. All sensors, transmitters
and junction boxes with bushings are delivered
by DSPW including all holders for attachment of
mentioned parts to turbine, bushings inside the
bearing stands, armoured hoses etc. The right
clearance setting between the sensor and
measured part is very important and it has to be
done carefully. Compare the values of sensors
clearances written in drawings always with the
data in documentation enclosed to the actually
delivered sensors.

Installation of the sensors for temperature

Obecné instrukce:

Z dlvodu rizika poSkozeni ¢idel, bude tato
prace provedena az po ukonéeni montaze vsech
dill, po ukonceni svarecskych a zihaskych praci
okolo téles turbiny, pfed montazni tepelné
izolace. VeSkera Cidla, pfevodniky a spojovaci
skFifiky s prachodkami zajistuje DSPW v rozsahu
své dodavky vcetné drzaki pro upevnéni
zminénych dild na turbinu, prdchodek uvnitf
loziskovych stojanll, pancéfovych hadic atd.
Nastaveni spravnych vili mezi ¢idlem a méfenou
soucasti je velmi dulezité a musi byt provedeno
peclivé. Predepsané hodnoty vuli cidel na
vykresech vzdy kontrolujte s udaji v pravodni
dokumentaci skute¢né dodanych cidel.

Instalace éidel pro méfeni teploty

measuring
The thermocouples for measuring of

the temperature in bearings install acc. to
drawing Tp60789,77 (2 pcs of thermocouples for
each radial bearing and 3 pcs thermocouples for
both sides of the axial bearing = 16 pieces as
whole). Assemble the bushing of outlets cables
and the armoured hoses including the

attachment (drill the threaded holes for screws

Date: 12.11.2013
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Termoclanky méreni teplot lozisek
instalujte dle vykresu Tp6078977 (2 ks
termoclankd pro kazdé radialni lozisko a 3 ks
termoclankl pro kazdou stranu axialniho loziska =
celkem 16 ks). Montujte prachodky vyvedeni
kabelll a ochrannych hadic v€etné uchyceni
(pFivrtat Srouby M10, zajistéte polohu hlavy
Sroubu ohnutim podlozek), vyvedeni a zatésnéni
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M10, lock the position of screw’s head by
bending of washers), outlets and sealing of the
bushing of outlets through the bearing stands
wall, mark the thermocouples with labels acc. to
document Pr6003838. For the sealing use a
suitable compound with adequate thermal
resistance. The sealing compound must not
react with the lubrication oil and to influe its
properties as deemulsification factor (use only
well-tested compounds as for instance TL paste
350 Novato).

Lokiko rackint TpGOBETS2
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prichodek vyvodu skrze sténu stojanl, oznacte
termoclanky Stitky v souladu s dokumentem
Pr6003838. Pro zatésnéni pouzijte vhodny tmel s
dostateCnou teplotni odolnosti. Tmel nesmi
reagovat s mazacim olejem a ovlivnit jeho
vlastnosti jako je deemulgacni c¢islo (pouzijte
pouze dobfe odzkouSené tésnici hmoty jako napf.
TL tmel 350 Novato).

Lodlgko rad il TpB016833
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Thermocouples for measurement of
the outer turbine casing and valve bodies
temperature. Install in accordance with drawing
Tp6076453. Attach the thermocouples according
to the det. A-A,
B-B. For the sealing of tube-connecting piece
pos.2 use the suitable sealing compound with
the adequate temperature resistance (for
example Birkosit Novato). The armoured metal
hoses are equipped with the self-sealing
connecting pieces PG11 which need not to be
more sealed yet. Assemble the outlets of cables
and the armoured hoses including the holders
(drill the screws, lock the position of screw’s
head by bending of washers), mark the

thermocouples.

(m]
R Sp— -
;iLT . y __~

Thermocouples for measurement of
the inner turbine casing temperature install in
accordance with the Tp6076863. Assemble the
thermocouples according to the detail B. For the
sealing of the housing of thermocouple pos.2 in
the outer turbine casing use except to sealing
ring pos.1 also the adequate sealing compound
with the sufficient temperature resistance (for
example Birkosit Novato). The armoured metal
hoses are equipped with the self-sealing
connecting pieces PG11 which need not to be
more sealed. Assemble the outlets of cables and
the armoured hoses including the holders (drill
the screws, lock the position of screw’s heads by
bending of washers), mark the thermocouples
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Termoc¢lanky méreni teplot vnéjsiho
télesa a télesa ventild turbiny montujte dle
vykresu Tp6076453. Upevnéte termoclanky dle
det. A-A, B-B. Pro zatésnéni koncovek poz.2
s télesy pouzijte vhodny tmel s dostateCnou
teplotni odolnosti (napf. Birkosit Novato).
Ochranné kovové hadice maji samotésnici
koncovky PG11, které neni potfeba jiz vice
zatésnovat. Montujte vyvedeni kabelld a
ochrannych hadic v€etné drzaku (pfivrtat Srouby,
zajistit polohu hlavy Sroubu ohnutim podlozek),
oznacte termoclanky Stitky.

c-C

Termoc¢lanky meéreni teplot vnitiniho
télesa instalujte dle vykresu Tp6076863. Montujte
termoclanky dle detailu B. Pro zatésnéni pouzdra
termocdlanku poz.2 ve vnéjSim télese pouzijte
kromé tésniciho krouzku poz.1 také vhodny tmel
s dostate¢nou teplotni odolnosti (napf. Birkosit
Novato). Ochranné kovové hadice maji
samotésnici koncovky PG11, které neni potfeba
vice zatésrfiovat. Montujte vyvedeni kabell a
ochrannych hadic v€etné drzakl (pfivrtat Srouby,
zajistit polohu hlavy Sroubl ohnutim podlozZek),
oznacte termoclanky Stitky.
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* Upevnéni hadic
*
Fixing of hoses

(13.5)

w

|

Thermocouple for measurement of the
gland steam temperature install in accordance
with the drawing Tp6077171. Assemble the
thermocouple according to the det.K-K. Screw
up the sensors pos.3 — it is sealed with the rear
gland body by means of the sealing ring. Except
this ring use also the suitable sealing compound
with the sufficient temperature resistance (for
example Birkosit Novato). Armoured hoses
connect by means of the hose connectors PG11
and drill the hose clamps.
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Termoclanek méreni tlaku kominkové
pary instalujte dle vykresu Tp6077171. Montujte
termoclanek dle det.K-K. NasSroubujte sondu
poz.3 - je zatésnéna s télesem zadni ucpavky
pomoci tésniciho krouzku. Kromé tésniciho
krouzku pouzijte také vhodny tmel s dostatec¢nou
teplotni odolnosti (napf. Birkosit Novato).
Ochranné kovové hadice pfipojte pomoci
hadicovych koncovek PG11 a pfivrtejte pfichytky
hadic.
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* Kovové ochranné hadice
* Protective metal hose

__®

(M27x2)

Sensors for monitoring of the vibration and

* Termoélanek o6

* Thermocouple 86

Cidla pro méreni chvéni a posuvii:

displacements:

Attach of the holders, attach the sensors
and set their distance from surface of the
measured components, install and seal the
bushings according to drawing Tp6079324. For
the sealing of outlets’ bushings with wall of
bearing stands use the sealing rings and also
the suitable compound with sufficient
temperature resistance. The sealing compound
must not react with the lubrication oil or to influe
his properties as deemulsification factor (use for
instance TL cement Novato 350). Connect the
armoured hoses by means of the hose
connectors PG11 and drill the hose clamps.

e Mark the sensors by the labels

e Connecting of all sensors into the system of
measuring of displacements and vibration
will be done by I&C electrician.

Speed sensors

Install the holders, sensors and bushings
according to drawing Tp6077217. Assemble the
bushings and seal it with suitable sealing paste
(Novato TL350) except the sealing ring. Sealing
paste must not react with the lubrication oil. The
right clearance setting between the sensor and
geared rim is not mentioned on drawing — set
the exact values X according to supplier
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Upevnéte drzaky, upevnéte ¢idla a
nastavte jejich vzdalenosti od povrchu méfeného
dilu, montujte a zatésnéte pruchodky dle vykresu
Tp6079324. Pro zatésnéni prichodek vyvodl
skrze stény loziskovych stojanii pouzijte kromé
tésnicich krouzkl také vhodny tmel s dostate¢nou
teplotni odolnosti.  Tmel nesmi reagovat
s mazacim olejem a ovlivnit jeho vlastnosti —
deemulgacéni Cislo (napf. TL tmel Novoto 350).
Ochranné kovové hadice pfipojte pomoci
hadicovych koncovek PG11 a pfivrtejte pfichytky
hadic.

e Oznacte Cidla
e Zapojeni vSech Ccidel do systému méreni
posuvu a chvéni provede elektrikaf SKR.

Cidla otdcek

Drzaky, cidla a prachodky montujte dle
vykresu Tp6077217. Prachodky montujte a
zatésnéte je kromé tésniciho krouzku take
vhodnou tésnici pastou (tmel Novato TL350),
tésnici pasta nesmi ovlivnit vlastnosti mazaciho
oleje. Hodnota nastaveni vile €idla od povrchu
ozubeného vénce neni na vykrese uvedena —
hodnotu X nastavte dle privodni dokumentace
vyrobce dodanych &idel (Woodward a Philips).
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instructions of actually delivered
(Woodward and Philips).

Connecting of sensors into junction box
or into switchgear of the speed measurement
and over-speed protection will be done by I1&C
electrician.

sSensors

Viko éerpadla TpBO77214
Pump cover

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Zapojeni vSech Cidel do sdruzovaci skfiné
nebo do rozvadée méfeni otacek a
preotackovych ochran provede elektrikai SKR.

Woodward MPU . ,,‘ [
@@
6,

P
'\_/"\9 e

g

Nastavek rotoru Tp6071270
Rotor adaptor

Rotors grounding

Install the set of components for rotors’
grounding according to drawing Tp6077188.
Attach the holder of earthing belts REDIGO to
the coupling cover (drill holes and tap the thread
M10). The cable of earthing system is outleted
through the shell of the front bearing stand by
means of bushing. For sealing of bushing with
the shell use the sealing rings and use also the
suitable sealing compound with sufficient
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Uzemnéni rotord

Soupravu  dil{ uzemnéni rotoru
montujte  dle vykresu Tp6077188. Drzak
zemnicich paskl REDIGO je nutno pfipevnit ke
krytu spojky (vrtejte diry a vyfiznéte zavit M10).
Kabel zemniciho ustroji je vyveden skrze stény
predniho lozZiskového stojanu pomoci pruchodky.
Pro utésnéni prichodky pouzijte kromé tésnicich
krouzk( také vhodny tmel s dostate¢nou teplotni
odolnosti. Tmel nesmi ovlivnit vlastnosti mazaciho

pro
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temperature resistance. The compound must | oleje (pouzijte napf. tmel Novato TL350).
not influe the properties of lubrication oil filling
(use for example cement Novato TL350).
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2.11.8 Turbine valve’s assembly / Montaz ventilti turbiny

Positioning of bodies of HP Stop & Control | Ustaveni téles Rychlozavérnych a requlac¢nich
valves (IPSC): ventili (STRZR):

e Anchoring of valve bodies is shown in | e Ukotveni ventill je zobrazeno na vykrese C.
drawing no. Tp6077387 Tp6077387.

|
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e Draw the position of supporting plates of the | ¢ Narysujte polohu podpérnych desek podpér
stands of IPSC bodies onto the consoles and stojankl téles ST RZR na konzoly a ocelové
steel plates embedded into the top concrete desky =zalitt do horni betonové desky
slab of foundation stool. Determine this zakladové stolice. PFi urCeni této polohy
position with respect to the position of steam vychazejte z polohy osy vstupu pary do ST
inlets into IP turbine casing and to the télesa turbiny a podélné osy ST télesa turbiny
longitudinal axis of turbine casing which are zakreslené na vykrese Tp6072207.
drawn in drawing no. Tp6072207.

e Measure up the altitude of these supporting | ¢ Proméite vySkovou polohu téchto opérnych
areas. Difference of these altitude on ploch optickou nivelaci. VySkovy rozdil
foundation of each valves’body has to be < 5 opérnych ploch na zakladu kazdého télesa
mm. If this tolerance is not kept, carry out the ventilu musi byt < 5 mm. Pokud tato tolerance
modification of the seating of supporting neni splnéna, provedte uUpravu v uloZzeni
elements of valve bodies in accordance with opérnych prvku téles ventilt dle instrukci nize.
the below written instructions. While it is true, Pfitom plati, ze je pfi opravé povoleno vlozit
that during the modification it is permited to mezi desku a beton ocelovou plechovou viozku
put between the stand and plate a steel-sheet o0 maximalni tloustce 10mm.
insert with max. thickness 10mm.

Do not carry out the welding or tack- Stojanek zatim neprivafujte ani nestehujte
welding of holder to the foundation!! k zakladu!!
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Notice: Poznamka:

In case, that the putting of inserts in is not | V pripadé, Ze nebude dostaCovat vkladani viozek,
sufficient, it is necessary to repair the | je nutno opravit zaklad nebo umistit ,,podloZzky
foundation or to place ‘“washers for| pro odstranéni vyskového rozdilu“ pod
removing of the altitude difference” under | podpérné desky a privafit je po obvodu na povrch
the supporting plates and weld them around | konzoli nebo desek zalitych do betonu koutovymi
circumference to the surface of consoles or | svary a7 metodou 111 obalenou elektrodou
plates embedded into concrete by the fillet | ESAB OK 48.00 s mistnim predehifevem
welds a7 by method 111 with coated | plamenem na cca 150°C. Svafovani je nutno
electrode ESAB OK 48.00 with local pre- | provadét tak, aby nedoslo ke zkrouceni podlozky
heating by flame up to approx. 150°C. The | (stridat protéj§i strany, prerusovat svar). Podlozka
welding has to be done so, that distortion of | svymi rozméry musi pfesahovat podpérné desky
the washer is avoided (alternate the counter- | poz.1 minimalné o 20 mm ve vsech smérech.
sides, interrupt the welding). Such washer
has to overreach the foundation plates pos.
1. at least 20 mm in each direction.

Prepare the bodies of IPSC valves including | ¢ Pripravte télesa STZRZ ventild vcetné vzpér
the struts for assembly - it is: unwrapping, pro montaz, tj. vybaleni, smyti konzervace.
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preservation washing out. Assemble the
inserts pos.10, insert the ball journals pos.7
and mount the lids pos.9. Check, if the ball
journals has clearance 0,4mm in the fit
according to cross section A-A in drawing
Tp6077387 and dismantle these elements.
Grease all joints, sliding and contact surfaces
by the anti-sizing paste Molykote G Rapid+).
Assemble the struts of bodies of IPSC valves
onto position in cold state according to the
cross section A-A in drawing Tp6077387 (do
not take respect to dimensions for the thermal

expansion marked with * ), set them into
perpendicular  position and fix them
temporarily.

Gradually set the height of struts by the
turning with the upper ball journals pos.7,
arrange the inserts pos.10, screws pos.13
and assembly the fixture-sleeves Tp6039795
(STRZR) in free state. Put the inserts pos.15
into holes in the feet of bodies of IPSC valves.
Notice:

Fixture-sleeves for the valves bodies locking in

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002
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Namontujte vlozky poz.10, viozte kulové Cepy
poz.7 a namontujte vicka poz.9. Zkontrolujte,
zda je v ulozeni kulovych &epl predepsana
vile 0,4 mm dle fezu A-A na vykrese
Tp6077387 a dily demontujte. Provedte
promazani vSech kloubu, kluznych a stykovych
ploch protizadérovou pastou Molykote G
Rapid+.

Montujte podpéry téles ST RZR ventill podle
fezu A-A na vykrese Tp6077387 na pozici ve
studeném stavu (koty oznaCené * jako tepelné
narlsty kovu zatim nezohlednujte), ustavte je
do kolmé polohy a v této poloze je provizorné
podepfrete.

Nastavte vySku podpér Sroubovanim hornich
kulovych €epu poz.7, pfipravte viozky poz.10,
Srouby poz. 13 a namontujte volné fixacni
objimky Tp6039795 (STRZR). Natlacte vlozky
poz. 10 do otvord v patkach téles ST RZR
ventild.

Poznamka:

Objimky pro fixaci polohy téles ventilt jsou soucasti
dodavky DSPW.

D-D

5
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e Hang the bodies of IPSC valves on a crane | ¢ Zavéste télesa ST RZR ventill na jefab

(delivered without servomotors, the weight is

11,56 tons), turn them into the assembly

position, set their level while hung on crane

and move them on arranged struts; let the
bodies hung on crane — ropes are stretched.

It is true that:

o Use the slings made of the artificial fibre
for the hanging on crane and gird the
valve body or the pipe-sockets of valve
body for connecting of the inlet and outlet
steam piping (due the turning of body
from transport to assembly position).

o During the turning from transporting into
assembly position it is possible to support
the valve bodies to their pipe-sockets for
connecting the inlet and outlet steam
piping; but it is necessary to avoid any
damage or deformation of pipe-sockets
(supporting by wooden beam).

o The slings have to be placed exclusively
on the valve bodies or on pipe-sockets,
the slings can touch the stands of
servomotors, but they must not load
them, slings must not damage the detail
piping.

o Turning with valve bodies and the further
handling can be done only by an
authorized person and it can be carried
out only with keeping of principles of
H&S.

e Attach the lids pos.9 and 8 to the bodies of
IPSC valves by screws.

e Check the position of bodies of IPSC valves:
in axial direction the axis of steam inlet into
the body of IPSC valves 4750 mm from the
axis of steam inlet into IP turbine casing, the
side position is determined by the distance of
longitudinal axis of both bodies of IPSC
valves 5300mm symmetrically from the
longitudinal axis of turbine casing, the altitude
position is determined in cross as position of
machined surface of feet of bodies of IPSC
valves. Correct the position of valve bodies
by the crane and by the turning with the
upper ball journals - measure the level on
bottom of pipe-sockets and on the top on
flanges for the stands of CV.

e Fix the position of supporting plates welding
of splice-bars on as follow:
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(dopraveny bez servopohonu, hmotnost 11,56
tun), otocte je do montazni polohy, vyrovnejte
je pfi zavéSeni na jefabu a =zavezte na
pfipravené vzpéry; ponechte télesa zavéSena
na jefabu — lana jsou v tahu.

Pritom plati:

o Pro zavéSeni na jefab pouzijte vazaky
z umélych vilaken a opasejte téleso ventilu,
pfipadné hrdla potrubi pro pfipojeni pfivodu
a vystupu pary z télesa ventilu (pro otaceni
télesa z dopravni do montazni polohy).

o Pf¥i ota€eni z dopravni do montazni polohy,
je mozno télesa ventild opirat o hrdla pro
pfipojeni potrubi pfivodu a vystupu pary;

nesmi vSak dojit k poskozeni nebo
deformaci hrdel (podepfeni dfevénym
podkladem).

o Vazaky musi byt umistény vyhradné na
télese ventilu nebo hrdlech potrubi, vazaky
se mohou dotykat stojanku servopohonu-
nesmi je vSak zatézovat, vazaky nesmi
poskodit drobné porubi.

o Otaceni téles ventill a nasledna
manipulace smi byt provadéna pouze
opravnénymi osobami a bude provedena
s dodrzenim zasad BOZP.

PFiSroubujte vicka poz.9 a 8 k télesu ST RZR.

Kontrolujte polohu téles ST RZR ventild: V
axialnim sméru je osa vstupu pary do télesa ST
RZR 4750 mm od osy vstupu pary do ST
télesa turbiny, stranova poloha je urCena
vzdalenosti podélnych os obou téles ST RZR
5300mm symetricky od podélné osy télesa
turbiny, vySkova poloha je ur€ena na fezu jako
poloha opracované plochy patek téles ST RZR.
Provedte opravu vyrovnani téles ventill na
pozici jefabem a vySroubovanim hornich
kulovych ¢epl — méfeni vodovahou dole na
hrdla potrubi a nahofe na pfirubé pro stojanky
RV.

Zafixujte polohu podpérnych desek pfivarenim

pfiloZzek nasledovné:
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Splice bars 15x15mm
/ Prilozky 15x15mm

Supporting plate pos.1 in drw Tp6077387 /
Stojanek poz.1 na vykrese Tp6077387

1
/

HEB300

— e e bl pim 1

Supporting plate pos.1 in drw Tp6077387 /
Stojanek poz.1 na vykrese Tp6077387

365

Splice bars 12x12mm /
Prilozky 12x12mm

120

¢ Release the hanging of bodies of IPSC valves
from the crane.

Work status:
Bodies of IPSC valves are set on position ready
for the steam piping connecting.
e Right now carry out the assembly of OP
cross-over piping between such fixed valves’
bodies and turbine casing including the
welding and welds heat treatment. Cross over
piping assembly is described in chapter
2.11.10.
Carry out the following works only after
the complete connecting of all steam
piping to the valves bodies, especially
the steam inlet piping into Stop valves
(assembly including welding and welds’
heat treatment).
Notice: These pipings do not belong into
scope of the steam turbine delivery and
DSPW does not provide the supervision
of its site assembly.

O

Hanging of any weigths on the valve bodies
and turbine casing during the assembly of
piping is strictly prohibited. Any provisory
supporting or suspension piece must not be
welded or tack-welded to the turbine casing
or valve bodies or to their pipe-sockets
during the assembly!!
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e Uvolnéte zavésSeni téles STRZR ventilu z
jefabu.

Stav praci:
Télesa STZRZ ventilll jsou ustavena na pozici a

pfipravena pro pfipojeni parniho potrubi.

e Nyni provedte montaz ST prevadéciho
potrubi mezi takto zafixovana télesa ventill a
téleso turbiny v€etné pfivareni a tepelného
zpracovani svarl. Montaz prevadéciho
potrubi je popsana v kapitole ¢. 2.11.10.

Nasledujici prace provedte az po
kompletnim pfipojeni veSkerého parniho
potrubi k télesum ventilu, zejména
potrubi privodu pary do RZ ventilu
(montaz vcetné privareni a tepelného
zpracovani svart).

Poznamka: Toto potrubi neni vrozsahu
dodavky parni turbiny a DSPW nezajist'uje
dozor jeho montaze na stavenisti.

Zavésovani jakychkoli hmotnosti na télesa
ventili a téleso turbiny béhem montaze
potrubi je pFisné zakazano.

Zadny montazni opérny nebo zavésny prvek
nesmi byt béhem montaze privarovan ani
stehovan na téleso turbiny nebo télesa
ventill ani na hrdla pro pfripojeni jejich
potrubi!!

O
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Deviation of struts position of valves’ bodies

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Vychyleni polohy vzpér STRZR ventill:

¢ Remove the splice bars which fix the position
of supporting plates. Re-grind the surface of
the consoles and the plates embedded into
the top slab of foundation stool in places of
welds of splice bars to be the surface flat.

Lighten the valves body by crane without lifting
(if necessary) and dismantle the fixture-sleeves
Tp6077387 (split sleeve). Shift the supporting
plates with stands according to the values on
drawing Tp6064647 (slight deviation of the
struts from their perpendicular position). Take up
the arosen clearances among the valve body —
strut — foundation by turning with the ball
journals pos.7. Weld the splice-bars back to fix
the supporting plates to the consoles and
foundation plates in shifted position.

e Uvolnéte zavéseni télesa ST RZR na jefab.

Notice to schemes enclosed below:

After the setting of position of valves bodies
and struts according to drawing (struts are in
perpendicular position to foundation, valves bodies
are fixed by assembly fixtures) and after the pipes
connecting to the valves nozzles, shift now the
supporting plates with attached struts of stands of
turbine valves according to the following scheme
(shift the supporting plates of struts of stands to
reach determined value on foundation in direction of
arrows =deviation of the struts from perpendicular
position). Deviated struts of valves bodies which
were set on position would get back into
perpendicular position after the pipes and turbine
casings warming up during operation. It is a change
of position in comparison with the position during
assembly — ambient temp 20°C)position would get
back into perpendicular position after the pipes and
turbine casings warming up during operation. It is a
change of position in comparison with the position

during assembly —ambient temp 20°C)
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o Qdtrante prilozky fixujici polohu podpérnych
desek (odbrouseni). Prebruste do roviny
povrch konzol a desek zalitych v horni
betonové desce zakladové stolice v misté
puvodnich svaru pfilozek.

Nadlehlete téleso ventilu jefabem bez zvednuti
(pokud je potfeba) a demontujte fixacni objimky
Tp6077387 (délené objimky). Provedte posunuti
podpérnych desek se stojanky dle hodnot na
vykrese Tp6064647 (nepatrné vychyleni vzpér z
jejich kolmé polohy). Vymezte vlle vzniklé
v ulozeni téleso ventilu — vzpéra — zaklad
vySroubovanim kulovych &epl poz.7. Pfivarite
zpét prilozky a zafixujte tak podpérné desky v
posunuté poloze ke konzolam a zakladovym
deskam.

¢ Uvolnéte zavéSeni télesa ST RZR na jefab.
Poznamka k nize priloZenym schématum:

Po ustaveni polohy téles a vzpér ventil( dle
vykresu (vzpéry jsou v kolmé poloze k zakladu,
telesa ventili zafixovana pomoci pfipravki) a po
pfipojeni potrubi na hrdla ventilG provedte nyni
posunuti podpérnych desek s upevnénymi stojanky
vzpér ventil( turbiny dle nasledujiciho schéma
(posurite podpérné. Desky stojankt na zakladu o
uvedené hodnoty ve sméru Sipek = vyklonéni vzpér z
kolmé polohy). Vychylené vzpéry takto ustavenych
téles ventilil by se mély vlivem ohfevu potrubi a téles
turbiny za provozu dostat zpét do kolmé polohy.
Jedna se o zménu oproti poloze pii montazi — teplota
okoli 20°C) se mély vilivem ohfevu potrubi a téles
turbiny za provozu dostat zpét do kolmé polohy.
Jedna se o zménu oproti poloze pri montazi — teplota
okoli 20°C).
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2.11.9 The scheme of the change of valves bodies position / Schéma vychyleni
polohy téles ventila

The values of the displacements are Hodnoty posuvl jsou uvedeny na vykrese

written in drawing Tp6077387. Tp6077387.
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attachment of the
struts of IPSC

Carry out the final
supporting plates of
valves’'bodies.

e During the turbine starting up the actual shifts
of the valves” bodies will be learn (they
depend on thermal expansions steam
pipelines from the fix points in the machine
hall and on thermal expansion of the valve
bodies). And supervisors of DSPW will
determine the final position of the struts of
IPSC valves” bodies.

o Grind-off the welds of splice-bars, carry out
the re-grinding of the contact surfaces and
shift the supporting plates after the lightening
of the valve body by a crane (as above
written) in accordance with instructions of
supervising staff.

e Carry out the final weolding of the supporting
plates according to the drawing Tp6077387:
filet welds a7, methode 111, coated
electrode ESAB OK48.00, with local pre-
heating up to approx.150°C.

e Repair the painting after
completion.

the welding

Form of delivery of IPSC valves’ bodies:

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Finalni upevnéni podpérnych desek vzpér
téles ST RZR ventila provedte takto.

e V pribéhu najizdéni turbiny budou zjistény
skuteéné posuvy téles ventill (zavisi na
tepelném nardstu parovodl od pevnych bodu
ve strojovné a na tepelném nardstu vlastnich
téles ventild) a montazni dozor DSPW urci
kone¢nou polohu podpér téles ST RZR
ventild.

e Provedte odbrouSeni svard  pfilozek,
provedte pFebrouseni stykovych ploch a
presurite podpérné desky po nadlehceni téles
ventild jefabem (viz. vySe) dle instrukci
montazniho dozoru.

o Finalni pfivafeni podpérnych desek provedte
podle vykrest Tp6077387: koutové svary a7
metodou 111 obalenou elektrodou ESAB OK
48.00 s mistnim predehievem plamenem na
cca 150°C.

e Po ukonceni svafovani opravte natéry.

| Forma dodani téles STRZR ventilu:

Inner components are completely
assembled inside control part and stop part of
valves bodies Tp6073636.

Inserts Tp6073213 for chemical flushing
and steam blowing through the inlet steam
pipeline (the inserts protect the stop valve seat
and to blind the passage into the control section)
is delivered separately by DSPW.

Servomotors are not assembled to
valves bodies. At the site the flange will be
assembled instead the servomotor of stop valve
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V télesech ventild Tp6073636 jsou
kompletné namontovany vnitfni dily na regulacni
Casti i rychlozavérné Casti.

Vestavby Tp6073213 pro chemicky
proplach a parni profuk pfivodniho parovodu
(pFipravek zajisti ochranu sedla rychlozavérného
(RZ) ventilu pfed poSkozenim necistotami z
potrubi a zaslepeni cesty do regulacni &asti) je
v dodavce DSPW balen zvlast.

Servopohony nejsou namontovany na
télesa ventilll. Namisto RZ servopohon( bude na
stavenisti namontovana pfiruba pro pfipojeni
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due connecting of temporary piping for
proceeding of post-assembly purge procedures,
the necks are bevelled and blinded by plugs.
Valve body, servomotors, inserts for
purge procedure and struts for attachment
of valves on foundation are transported in
wooden boxes protect by preservation
means against corrosion.

Sequences of assembly works:

e Unpack the valves bodies, wash
preservation from all contact surfaces for
supports, attaching of actuators; piping
necks blinding remove always just before the
assembly

e Check the drawing of axis on foundation a
draw the position of supports. Prepare the
preparations for fixing of supports of valves
bodies on position (acc.to chapter
“Positioning of IPSI valves”)

e Hung the body of valve on crane by
fastening of body, the weight of valve without
actuators is 11,56 tons (13,56 tons including
actuators). Assemble supports of valves and
place valves on position acc.to chapter
“Positioning of IPSI valves”.

e Take out the piping necks blinds, wash the
preservation. Right now are the valve bodies
ready for connecting to the piping.

e In first assemble cross-over pipink (shaped
piece), then connect main inlet steam
pipelines TR711x15,87, in the end connect
litle piping of warming and drainage of
chambers. Main steam inlet pipelines have
to be set to the necks and freely hung on
suspensions just before welding to the
bodies. Checking the valves bodies’ position
during welding.

e Dismantle inner components of valves and
assemble the preparations for carrying out of
blowing through and flushing of inlet steam
pipelines acc.to Tp6073213.

The valve-inserts for proceeding of

purge procedures on steam inlet

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

pipelines:
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provizorniho potrubi k vykonani pomontaznich
Cisticich operaci, hrdla jsou naukosovana a
zaslepena zatkami.

Téleso ventilu, servopohony, pfipravky pro
Cistici operace a podpéry pro upevnéni ventili na
zaklad jsou transportovany v dfevénych bednach,
chranény proti korozi konzervaénim prostfedkem.

Postup montaznich praci:

e Télesa ventild vybalit, stykové plochy pro
podpéry dekonzervovat, kontaktni plochy pro
upevnéni servopohonl a zaslepky hrdel
potrubi odkryvat vzdy az tésné pfed montazi.

e Kontrolovat orysovani os na zakladu a
zakreslit polohu podpér. Pfipravit pripravky
pro fixaci podpér téles ventild na pozici (dle
kapitoly “Ustaveni téles STRZZ ventild”).

e Zaveésit téleso ventilu na jefab opasanim
télesa, hmotnost ventilu bez servopohonu je
11,56 tuny (13,56 tuny vcetné servopohon).
Montujte podpéry ventild a ulozte ventil na
pozici dle kapitoly “Ustaveni téles STRZZ

ventil(s”.
e Sejmout zaslepky hrdel potrubi, odstranit
konzervaci. Télesa ventill jsou nyni

pfipravena pro pfipojeni k potrubi.

e Montujte nejprve pfevadéci potrubi (tvarovky),
poté pfipojit hlavni pfivodni parovody
TR711x15,87 a nakonec drobna potrubi
prohfevu a odvodnéni komor. Pfed pfivafenim
musi byt hlavni pfivodni parovody pfirovnany
k hrdlim a volné zavéSeny na zavésech.
Béhem svarovani kontrolujte polohu téles
ventild.

e Demontujte vnitini dily ventild a namontujte
pfipravky pro provedeni profuku a proplachu
privodnich parovodu dle vykresu Tp6073213.

Vestavba ventilu pro vykonani G¢isticich
operaci na potrubi pfivodu pary:
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After flushing and blowing through of inlet
steam pipelines it is possible to dismantle
provisory preparations and to assemble
back inner components of valves, actuators
and position sensors. Set the outer edge of
protection layer of sealing rings pos.111,
115+120 toward the actuators during
assembly. During the assembly pre-strained
the gland rings pos.125 by tightening of
nuts pos.79. Check the pre-stress of
Belleville springs of valve glands by tighten
of nuts M16 pos.79 with controlled torque
32 N.m. Carry out the greasing for all bolts
and sealing surfaces with anti-sizing
Molykote G Rapid+. Make a record about
the length of spring bundles Lo, Lx.

Threads of bolts M64x4 pos.60 and faces
of nuts pos.75 (flanges of valve body and
cover pos.3 and 4) degrease and at first
apply the sliding varnish Molykote D321R
and then apply the anti-sizing compound
Molykote G Rapid+; then gradually tighten
the nuts with controlled torque 4100N.m.
Threads of bolts M30 pos.61 and faces of
nuts pos.76 (cover pos.3 and 4 and stands
for actuators pos.35 and 36) degrease and
at first apply the sliding varnish Molykote
D321R and then apply the anti-sizing
compound Molykote G Rapid+; then
gradually tighten the nuts with controlled
torque 450 N.m.

12xM30x130 x
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TR89xX1

10 -

monta2ni plipravek montazni pripravek i
assembly jig assembly jig ~
a

e Po provedeni proplachtu a profukd pfivodnich

parovodl, demontujte provizorni pfipravky a
namontujte  zpé&t wvnitfni  dily  ventilu,
servopohony a Cidla polohy. Tésnici krouzky
poz. 111, 115+120 nastavit pfi montazi
ochrannou vrstvou vnéj§i hrany smérem
k pohonim. Ucpavkové krouzky poz.125 pfi
montazi predepnout dotazenim matic poz.79.
Kontrolujte predpéti talifovych pruzin ucpavek
ventilu tj. utaZzeni matic M16 poz.79
utahovacim momentem 32 N. m. Mazani
provadéjte pro v8echny Srouby a tfeci plochy
pastou Molykote G Rapid+. Protokolujte délky
svazku pruzin Lo, Lx.

e Na zavity Sroubll M64x4 a Cela matic poz.75
(pFiruby télesa ventilu a vik poz.3 a 4) naneste
po odmasténi nejprve kluzny lak Molykote
D321R a poté protizadérovou pastu Molykote
G Rapid+ a postupné utahujte matice
momentem 4100 N. m.

e Na zavity Sroubd M30 poz.61 a Cela matic
poz.76 (Vik poz.3 a 4 a stojanku poz.35 a 36
servopohonu) naneste po odmasténi kluzny
lak Molykote D321R a protizadérovou pastu
Molykote G Rapid+ a postupné utahujte
matice momentem 450 N. m.

Provedte sespojkovani vieten ventili se
servopohony, v€etné dolicovani vioZzek poz.56 (s
pfidavkem na dolicovani 5mm), tak aby v zaviené
poloze byla dodrzena kéta 108, dle detailu D1 na
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position acc.to detail D1 in drw. Tp6073636. | vykrese &. Tp6073636.
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e Choose the control torque for unspecified | e Pro utahovani nespecifikovanych Sroubu
bolts from the table included in this manual vyberte moment podle tabulky v tomto
in chapter no.2.11.10. All the bolts grease by manualu, kapitola ~ ¢€.2.11.10. Mazani
the anti-sizing compound Molykote G provadéjte pro vSechny Srouby pastou
Rapid+. Molykote G Rapid+.

o Assemble sensors for measuring of |e Montujte Cidla pro méfeni teplot na télesech
temperature on valve Dbodies acc.to ventild dle vykresu Tp6076453.
drw. Tp6076453.
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Tabulka utahovacich momentu na
Sroubech téles STRZR ventilu:

Table of torques for screw tightening on
IP_ Control & Stop valves:

-~ -~

F')\?OZ_ ' tﬁ saveiltj [Mn ] poznamka note
74 M64x4 | 4500 pfi pouziti kluzného laku with sliding varnish
6T M30 450 pfi pouziti kluzného laku with sliding varnish
B77) M24 (ZIng) pfi pouziti kluzného laku with sliding varnish
T M24 (1I?3fo) pii pouziti kluzného laku with sliding varnish
78 M20 130 pfi pouziti kluzného laku with sliding varnish
70 M20 170 pfi pouziti kluzného laku with sliding varnish
79 M16 32 pii pouziti kluzného laku with sliding varnish
Work status: Stav praci:
The valves are assembled onto position Ventily jsou ustaveny na pozici vCetné

including the servomotors and sensors. Valves | namontovanych servopohond a dcidel. Télesa
bodies are connected to the piping. Valves | ventild jsou pfipojena na potrubi. Télesa ventilu
bodies are ready for the thermal insulation | jsou nyni pfipraveny pro montaz tepelné izolace.

assembly.
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HP Control & Stop valves assembly/ Montaz VTRZR ventilt

e Anchoring of valve bodies is shown in dra

no. Tp6078800.

To6087929-Ventil rychlozavérny DN250 To6070304-Téleso R ventid
D valve Cont

7ol valves body

Ukotveni ventill je zobrazeno na vykrese €.
Tp6078800.

TpBO67929-Ventl rychiozavérmy DN250
Stop valve
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e Draw the position of bracket (pos.5) of the
plate of SC body onto steel plate on upper
base slab. Determine this altitude position
with respect to the position of turbine axis
which is drawn in drawing no. Tp6078800.
The bracket pos 5 weld by drawing
Tp6078800. The bracket pos.1 weld to
steel plate by det. A-A. Welds are carried
out by method 111, coated electrode ESAB
OK48.00.

e Measure up the altitude of these supporting
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Narysujte polohu plechu (poz.5) stojanku
télesa RZR na ocelovou desku zalitou v horni
zakladové desce. Pfi urCeni vySkové polohy
vychazejte z polohy osy turbiny zakreslené na
vykrese Tp6078800. Plech poz. 5 privarte dle
vykresu Tp6078800. Konzolu poz.1 pfivarte k
ocelové desce dle det. A-A. Svary jsou
provedeny metodou 111 obalenou elektrodou
ESAB OK48.00.

Proméfte, vySkovou polohu opérné plochy
konzoly optickou nivelaci.
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area of the bracket with optical leveling. |

Note:

Springs support its necessary to lock in its | Pruzinovou podpéru Lisega je nutné zaaretovat
mounting on the HPSC valve body. pFi jeji montazi na téleso VTRZR ventilu.

Work status: Stav praci:

Bodies of HPSC valves are set on position | Télesa VTZRZ ventill jsou ustavena na pozici a
ready for the steam piping connecting. pfipravena pro pfipojeni parniho potrubi.

Positioning of bodies of HP Stop & Control Ustaveni téles Rychlozavérnych a requlaénich
valves (HPSC): ventilil (VTRZR):

Assembly of control valves | Montaz regulacnich ventilt
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Valves body Tp6073670 (8,150 tons) is
delivered in assembled state.

Take of the blinds from the front turbine
casing. Check the bolts, washers and nuts
threads on turbine, nuts faces and washers
must be covered with consistent layer of slip
varnish  Molykote D321R and with
lubrication paste Molykote G Rapid+. If the
layer is damaged is necessary wash this
layer apply the new. Wash and degrease
contact surfaces of flange.

Unwrap the valve chamber with control
valves, wash the conservation and degrease
of contact surfaces. Assembly the washers
and nuts. Complete tightening 32pcs. of
nuts.

Note: in case, that the chamber will be
dismantled before the turbine starting up for
instance due the steam blowing trough,
assembly at the first phase only quarter number
of nuts and tighten them only for contact of
sealing surfaces of flange. The following
instruction are concerning for final nuts
tightening.

Sequences for nuts tightening of main
flange of control valves chamber keep with
accordance to guide Q 1 59 148: nuts
M56x4 pos.10 on drawing Tp6070372
tighten by torque 3000 Nm.

Complete the assembly of servomotor to
cam shaft.

e Téleso ventill Tp6073670 (8,150 tuny) je
dodané ve smontovaném stavu.

e Sejméte zaslepky z predniho télesa turbiny.
Kontrolujte Srouby, podlozky a matice: zavity
Sroubl na turbing, cela matic a podlozek
musi byt pokryty neporuSenou vrstvou
kluzného laku Molykote D321R a mazaci
pastou Molykote G Rapid+. Pfi poskozeni
vrstvy je nutno smyt poSkozenou vrstvu a
nanést novou. Ocistéte a odmastéte stykovou
plochu pfiruby.

e Vybalte ventilovou komoru s regulacnimi
ventily, dekonzervujte a odmastéte stykové
plochy. Montujte podlozky a matice. Provedte
dotaZeni 32 ks matic.

e Pozn.: v pfipadé, Ze komora bude jesté snimana
pred najetim turbiny napfr. za Gcelem profuku
parovodl, provedte v prvni fazi montaz ctvrtiny
matic a dotahujte pouze na dosednuti tésnici
plochy priruby. Nasledujici instrukce se tykaji
finalniho utaZeni matic.

e Postup utahovani matic hlavni pfiruby komory
regulacnich ventild dodrzte dle navodky Q1
59 148: matice M56x4 poz.10 na vykrese
Tp6070372 utahovat momentem 3000 Nm.

e Provedte montaz servopohonu k vackové
hFideli.

Nasledujici poznamky jsou pfFipojeny pro
pfipad, Ze by bylo nutno regulac¢ni ventily
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The following notes are connected for event, | demontovat od komory a zpétné montovat:

if the control valves are dismantle from the
chamber and assembled back on site: >

» Take away the blinds of chambers, unwrap
and wash the conservation. Decrease the
contact surfaces of flanges. Assembly the
stud screws pos.43 (M56x4) Degrease the
parting plane. >

» Assembly the stand of valve pos.2,3 (3
valves) on the valve chamber. Assembly
the washers and nuts M56 x 4 (poz.55, 72).
The thread of screws and the faces of nuts
have to be covered with the sliding lack
Molykote D321R and with anti-size
compound Molykote G Rapid+. Tighten the
nuts pos.55 (M56x4) with torque of 2870 N.
m. Check the deformation of gap in the
flange  during the tightening.  The
deformation must not be bigger then 0,1 | »
mm.

» Check the clearances delimitation and the | »
right clearances setting.

» Check if all pins are assembled. Check if the | »
filling is inside role-contact bearings.

» Check the right valve’s position setting acc.
to drawing Tp6073670 (start of valve
opening, stroke). >

» Complete the nuts tightening pos.61 with
torque 26N.m and the nuts tightening
pos.60 with torque 94N.m for reaching of
right pre-stress of plate springs of the
bushings pos.115 and 116, keep the
instructions in guide Q 159 185, | »
maintenance of bushings perform acc. to
Chesterton instructions. >

» Keep the other instructions according to the
drawing Tp6073670.

» For tightening of unspecified bolts choose | »
the torque acc. to the table in this manual.

» Perform all the screw’s greasing with anti-
size compound Molykote G Rapid+. Apply
Molykote D321R if there is prescribed the
sliding lack using.
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Sejméte  zaslepky  komor, vybalte a
dekonzervujte. Odmastéte tésnici plochy
pfirub. Montujte zavrtné Srouby M56x4
poz.43. Odmastéte délici rovinu.

Montujte stojanky ventilu poz.2,3 jednotlivych
ventilii (3 ventily) na ventilovou komoru.
Montujte podloZzky a matice M56 x 4 (poz.55,
72). Zavit Sroubu a cela matic musi byt
pokryty kluznym lakem Molykote D321R a
protizadérovou pastou Molykote G Rapid+.
Matice poz.55 (M56x4) utahujte krouticim
momentem 2870 N. m. Kontrolujte vSak
deformaci spary priruby béhem utahovani.
Deformace nesmi byt vétsi nez 0,Tmm.

Kontrolujte vymezeni a nastaveni spravnych
vuli.

Kontrolujte zakolikovani dilt. Kontrolujte
naplri loZisek.

Provedte kontrolu nastaveni ventild dle
vykresu Tp6073670 (zacatek otevirani,
zdvih).

Provedte dotaZeni matic poz.61 momentem
26N.m a matic poz.60 momentem 94N.m
pro  dosaZeni  spravného  predepéti
talifovych pruzin ucpavek poz.115 a 116,
dodrzujte zasady navodky Q 159 155,
udrzbu ucpavek provadét dle predpisu firmy
Chesterton.

Ostatni instrukce dodrzujte dle vykresu ¢.
Tp6073670.

Pro utahovani nespecifikovanych Sroubu
vyberte moment podle tabulky v tomto
manualu.

Mazani provadéjte pro vSechny Srouby
pastou Molykote G Rapid+. Pokud je
predepsano mazat kluznym lakem, pouZijte
Molykote D321R.
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Assembly of stop valves |

66 (41)32

Montaz rychlozavernych ventil

== (19 67

NI
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[sumisee

Stop valve in accordance with the drawing
Tp6067929.

Estimated form of delivery: valve body with
assembled internal parts and with the blinded
necks is inside the box sepparately from
servomotor, ready for putting into position.
The valve bodies and valve supporting
unwrapping, wash the preservation from the
contact surfaces, uncover the contact
surfaces for the servomotors attachment and
the blinds of necks just before the part
assembly.

Install of the stop valve supporting into
foundation

Apply the sliding varnisch Molykote D321R on
the thread of screws pos.43 (M39x3) of valve
chamber and on the face of thein nuts, see in
Tp6073670. Hang the valve body on crane —
wind the rope under body (the weight without
servomotor is 2,1 tons).

Fix the stop valve to valve chamber by means
of min. 8 pcs. of nuts (pos.57 - Tp6073670)
and tighten them by aprox. 50% of their
prescribed torque and fix stop valve on
supporting

Attach the counterflange of the steam pipline

to the flange of stop valve, instead of the
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RZ ventil dle vykresu Tp6067929.

UvaZzovana forma dodani: téleso ventilu s
namontovanymi vnitfnimi ¢astmi a zaslepenymi
otvory v bedné& oddélené od servopohonu,
pfipraveno k pouziti.

Téleso ventilu a podpéru ventilu vybalit,
stykové plochy pfirub dekonzervovat
a odmastit. Kontaktni plochy pro upevnéni
servomotoru a zaslepky hrdel potrubi odkryvat
vzdy az tésné pfed montazi.

Nainstalujte podpéru RZ ventilu do zakladu

Mazat zavity Sroubu poz. 43 (M39x3) ventilové
komory a cela jejich matic kluznym lakem
Molykote D321R viz. Tp6073670, zavésit
téleso ventilu na jefab opasanim (hmotnost bez
servopohonu je 2,1 tuny).

Upevnit RZ ventil k ventilové komofe pouzitim
min. 8 matic (poz.57 — Tp6073670) a jejich
utazenim na cca 50% predepsaného
utahovaciho momentu a upevnit RZ ventil na
podpéru.

Upevnit protipfirubu parovodu pfivodu pary k
RZ ventilu, namisto té&snéni poz.106 viozit
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gasket pos.106 insert the spacing washer
with the same tickness, use the 8 pcs. of
bolts, nuts and tighten them only to 50% of
their final prescribed torque. The thread ends
of bolts and faces of nuts must be covered by
slip varnish Molykote D321R and lube paste
Molykote G Rapid+.

Weld on the steam piping to counter flange
assembled onto stop valve. Before the
welding the inlet piping must be fit to the
socket of counterflange while the pipeline is
hung on free suspensions. Check the flange
faces collinearity as written in

Attach the servomotor to the stop valve
including the connection to valve spindle.
Assembly the piping of HP control system, the
warming-trough and drainage system piping
(do not weld the piping before the completion
of the steam inlet piping blowing through).
Before the purifying by the steam blowing or
by the chemical flushing, there is necessary
to fix the pipe of steam inlet piping, dismantle
the stop valve, connect the provisional piping
to flange pos.1.

After steam inlet piping blowing through
completion, dismantle the provisional piping,
assemble the stop valve including the
gaskets. The nuts of flange between the stop
valve and the control valve chamber (pos.57 -
Tp6073670) tighten with controlled torque 980
Nm. The nuts between steam inlet piping and
stop valve tighten slightly fist of all - only for
proper contact in flange, after that remove the
fixtures of steam inlet piping and tighten the
screws (pos.28 - Tp6067929) by torque 1660
Nm. During the tightening of both flanges
check the gap around the screws of flange —
must not be close more than 0,2 mm (with
comparsion of the gap in initial state = fit
close and slight prestres of screws).
Assembly the piping of HP hydraulic control
system, weld the warm-up and drainage
piping, assembly the thermal insulation.
Check the nuts pos.42 tightening with torque
26 N.m for the reaching of compression of
glands (lubricate with anti-sizing compound
only). During assembly of glands keep the
guide Q1 59 155.

Apply the anti-size compound on the thread of
screws pos.28, 31 and on the face of their
nuts pos. 39, 41. The bolts pos.31 tighten up
with the stuffing pos.68 to the size ,X* was the

Instructions for ST assembly
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same without the stuffing, the bolts pos.34
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distan¢ni vlozku stejné tloustky, pouzit min. 8
Sroubl, matice Sroubl dotahovat na 50%
kone¢ného dotahovaciho momentu. Zavitové
konce Sroubl a Cela matic musi byt pokryty
kluznym lakem Molykote D321R a mazaci
pastou Molykote G Rapid+.

Provedte  pfivafeni  parovodu Kk pfirubé
namontované na RZ ventilu. Pfed pfivafenim
musi byt pfivodni potrubi pfirovnano k hrdlu
protipfiruby pfi volném zavéSeni potrubi na
zavésech. Provedte kontrolu rovnobéznosti Cel
pfirub viz.

Provedte montaz servopohonu RZ ventilu
v€etné pfipojeni k vietenu ventilu. Montujte
potrubi VT hydrauliky, prohfevu a odvodnéni
(nepfivafovat ale dfive nez bude proveden
profuk pfivodniho parovodu).

Na provedeni profuku nebo chemického ¢isténi
parovodu je nutno zafixovat pfivodni potrubi,
demontovat RZ ventil, pfipojit provizorni potrubi
na pfirubu poz.1.

Po skonceni Cisténi pfivodniho parovodu je
nutno demontovat provizorni potrubi
namontovat RZ ventil v€etné tésnéni. Matice
na pfirubé s komorou regulaénich ventild
(poz.57 - Tp6073670) utahujte kontrolovanym
momentem 980 N.m. Matice mezi pfivodnim
parovodem a RZ ventilem nejprve dotahujte
lehce na dosednuti, poté odstrarnte fixace
polohy parovodu a provedte utazeni Sroubu
(poz.28 - Tp6067929) momentem 1660 N.m.
Béhem postupného utahovani obou pfirub
kontrolujte sparu okolo Sroubl pfiruby — nesmi
se zavfit o vice nez 0,2mm (porovnani velikosti
spary v pocCateéni pozici = dosednuti a mirné
napruzeni Sroub().

Provedte montaz potrubi
pfivafeni potrubi prohfevu
montaz tepelné izolace.
Provedte kontrolu dotazeni matic poz.42
dotlacovacich Sroubu pro predepnuti ucpavky
momentem 26 N.m (mazani pouze
protizadérovou pastou). Pfi montazi ucpavky
dodrzujte navodku Q159 155.

Zavity Sroubu poz.28, 31 a Cela jejich matic
poz.39, 41 namaZzZte pouze protizadérovou
pastou bez kluzného laku. Srouby poz.31 musi
byt dotazeny tak, aby byla dodrzena mira X"
pfi odméfeni bez pouZziti tésniciho krouzku

VT hydrauliky,
a odvodnéni,
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tighten up to the connection of the cone cover poz.68, Srouby poz.34 musi byt dotaZeny tak,
and the bush without a gap. Check the aby doslo k bezvllovému spojeni. P¥i
deformation of gap under flange during the utahovani matic poz.39 sledujte deformaci
tightening of nuts pos.39. The deformation spary pfiruby, deformace nesmi pfekrocit 0,1

must not exceed 0,1 mm. mm.

Keep the other instruction written in the | ¢ Ostatni instrukce dodrzujte dle vykresu
drawing no. Tp6067929. Tp6067929.

Instal and adjust the stroke sensors and the | ¢ Namontujte a nastavte Cidla polohy a koncové
limit position switchs. polohy.

Connect the spindle with servomotor in | e Provedte sespojkovani vietene se
coupling. servopohonem.

The screws without prescribed tightening | ¢ Pro utahovani nespecifikovanych Sroubl
torque: choose the torque in the table in this vyberte moment podle tabulky v tomto
manual. manualu.

Perform all the screw’s greasing with anti-size | ¢ Mazani provadéjte pro vSechny Srouby pastou
compound Molykote G Rapid+. Apply Molykote G Rapid+. Pokud je pfedepsano
Molykote D321R if there is prescribed the mazat kluznym lakem, pouzijte Molykote
sliding lack using. D321R.

Assembly of actuator of control orifice ¢ Montaz pohonu regulaéni clony

Control orifice including actuator was | ¢ Regulaéni clona v€etné pohonu (pakovi), bylo
completly assembled in turbine casing during jiz kompletné namontovana v télese turbiny.
check assembly. Location setting of orifice Nastaveni polohy dild clony pro “otevieno” a

parts for open and close was already during “zavieno” bylo jiz provedeno v dilné DSPW
check assembly in DSPW workshop. Values béhem kontrolni montaze. Hodnoty zdvih( pro
strokes for open and closed are atmped on ,otevieno® a ,zavieno jsou vyrazeny na Stitku.
the label. e Instalaci pakovi a servopohonu vcetné

Installation lever and actuator including pfipojeni k regulacni cloné provedte dle
connection to control orifice done according to vykresu ,Pohon mezistény regulacni uchyceni*
drawing Tp6064286 ¢. Tp6064286.
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2.11.10 Assembly of the turbine turning gear / Montaz natacedla turbiny

e Turning gear with its servomotor will be | ¢ NataCedlo a jeho servopohon budou pfed
tested on the testing stand of producer before dopravou na stavenisté zkouSeny na
transport to the site. Turning gear with its testovacim pultu vyrobce. Natacedlo bude
electric motor will be transported inside the pfepraveno v difevéné bedné s namontovanym
wooden box separately from turbine bearing elektromotorem oddélené od loZiskového
stand. The drawing of the turning gear is stojanu turbiny. Vykres nataCedla je na
Tp066332. Tp066332.

e Check the state of turning gear after | ¢ Zkontrolujte stav natadCedla po prepravé.
transport. Assemble the turning gear to the Montujte nataCedlo na viko loziskového
cover of bearing stand; check the clearance stojanu, kontrolujte vili v ozubeni pastorku
between gearing of pinion pos. 7 and the poz. 7s ozubenym véncem NT rotoru turbiny
geared rim of LP turbine rotor by means of sparomérkou. Nastavit rovnobéznost zubl
the feeler gauge. Set the parallelism of the vénce a pastorku, vlli v ozubeni nastavit
teeth of rim and pinion, set the backlash in podlozenim natacedla na viku loziskového
gearing by underlying of turning gear on stojanu nebo opracovanim mezikusu — vile
cover of bearing stand or by machining of musi byt dodrZena v rozmezi 0,3 az 0,35 mm.
spacer — there has to be kept blacklash from Montujte servopohon Tp066350 a pfisluSenstvi
0,3 up to 0,35 mm. Assemble the servomotor natacedla Tp6021685, pokud neni jiz
Tp066350 and accessories of turning gear namontovano od vyrobce.

Tp6021685 if not assembled yet from
producer.

o Before the final assembly, seal the parting | ¢ Pfed koneCnou montazi tésnéte délici rovinu,
plane, flanges and bushings by means of pfiruby a prachodky pomoci vhodné tésnici
suitable sealing paste (Novato TL350). pasty (Novato TL350).

e Test the function and easy running by hand | ¢ Provedte zkouSku funkce natacedla rucné i
and then with power supply (moving the elektricky (zasouvani do zabéru, otaceni

wheel in the mesh, turning with rotor). rotorem).
e Fix the mutual position between the turning | ¢ Zafixujte polohu natacedla vici pfirubé vika
gear and the flange of the bearing stand’s loZiskového stojanu zavrtanim 2x kuzelovy

cover by drilling of 2pcs of taper pins, tighten kolik, dotahujte matice pfiruby.
the flange’s nuts.
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2.11.11 Assembly main oil pump / Montaz hlavniho olejového ¢erpadia

Assembly main oil pump (according Montdz Cerpadla (Tp6013860) byla
drawing Tp6013860) was carried out during pre- | provedena bé&hem kontrolni montadZze u vyrobce
assembly at manufacturer including fitting ring | v€etné nalicovani krouzku poz.14. Finalni montaz
pos. 14. Final assembly main oil pump carry out | Cerpadla provedte az po ukonceni C isticich
after finishing purging process on lub & jack oil | operaci na systému mazaciho & zvedaciho oleje.
system.

2.11.12 Instructions for the screw tightening on turbine / Instrukce pro utahovani
Sroubli na turbiné

Tightening of the special screw connections: Utahovani specialnich Sroubovych spojui:

Carry out the tightening of special screw Utahovani specialnich Sroubovych spoja
connections exclusively by the controlled | provadéjte pouze kontrolovanym  krouticim
torque. The torque values are prescribed in the | momentem. Velikost krouticiho momentu je
appurtenant assembly drawing and it is written | pfedepsana na pfislusném montaznim vykrese a
again in detail description of assembly | znovu je uveden v detailnich postupech montaze.
sequence.

Very important is using of the right Velmi dllezité je pouziti spravného
greasing compound (value of the friction | mazaciho prostfedku (velikost koeficientu tfeni),
coefficient). That is why the kind of greasing is | proto je druh mazaciho prostfedku rovnéz
also prescribed in the drawings and this | pfedepsan na vykrese a tato instrukce musi byt
instruction has to be obeyed. dodrzena.

The following instructions are written in Zpusob pripravy Sroubového spoje vcetné
the internal DSPW document Q 130 11: The | naneseni mazaciho prostfedku, postup utahovani
way of preparation of contact surfaces & thread | Sroubll na pfirubach a prehled doporuceného
including greasing compound application, | nafadi je uveden v interni navodce DSPW pod
sequences of the screws tightening on flanges | Cislem Q 130 11. Tato smérnice je interni a neni
and overview of the recommended tools. This | tedy soucasti pfedavané dokumentace.
document is internal so it is not part of the
handed over documentation.

All information and instructions for the Veskeré informace a instrukce v této
special screw & bolts tightening will be provided | oblasti poskytne zastupce DSPW na stavenisti.
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by the DSPW representative on site.

Description of the special screw connection:

High loaded screw connections with
extremely loaded material of the connected
components (thermal stress, pre-stress nearby
the yield point, high nominal press in thread and
on the other contact surfaces. Such screws are
on turbine casings, turbine valves and flaps, on
steam piping flanges etc. The exceeding of
prescribed torque can cause the damage or
enduring deformation of these screws. The
tightening by the smaller torque then it is
prescribed because the smaller pressing force
of the screw connections then needed (lower
sealing force in flange).

Both can cause non-tightness (flange,
parting plane) - danger of the leakage. The
accuracy of tightening depends on the using of
right grease compound.

Screw connections are calculated
according to the flange stiffness or according to
required nominal pressure between contact
surfaces (for gasket). Screws are on the flanges
of turbine valves&flaps, on flanges of turbine
casings, nozzle chambers or on piping of varied
kinds. Also the coupling bolts belong to this
group because they have to make the
calculated nominal press between the coupling
hubs’ faces by their pre-stressing. Described
screws are not loaded to their maximum, but
there is required to make their pre-stressing up
to calculated value.

The tightening by the torque over
prescribed value can cause the enduring
deformation of flanges or gaskets of these
screws’ connections. The tightening by the
smaller torque then prescribed means the
smaller screw pre-stressing (lower sealing force
in flange). Both can cause arising of too small
flange (parting plane) tightness or wrong
function of the connection. For the flange
connections with gaskets the depressing effect
often occurs after screw tightening (the
thickness decreasing during time). It also cause
the screw pre-stress decreasing. That is why it
is recommended to leave such flange
connection to relax after the screw tightening for
24 or 48 hours and then to repeat the screw
tightening by prescribed torque.

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Popis specialnich Sroubovych spoju:

Vysoce namahané Sroubové  spoje
s extremnim namahanim materialu spojovanych
komponent Sroubového spoje (teplotni namahani,
namahani napétim blizko mezi kluzu, vysoky
mérny tlak v zavitu a v ostatnich dosedacich
plochach). Takové Srouby se vyskytuji na télesech
turbiny, armaturach turbiny, na pfirubach parniho
potrubi apod. U téchto Sroubl muize prekroéeni
pfedepsaného utahovaciho momentu zpUsobit
poskozeni Sroubu nebo jejich trvalou deformaci.
Naopak utazeni niz§im krouticim momentem, nez
je predepsano zpuUsobi pfitlacnou silu Sroubového

v v

Oboji muize mit za nasledek vznik
netésnosti pfirubového spoje (pfiruba, délici
rovina — nebezpedi Uniku média. Pfesnost utazeni
je podminéna pouzitim pfedepsaného mazaciho
prostredku.

Sroubové spoje jsou dimenzovany dle
tuhosti pfiruby nebo podle poZadovaného
mérného tlaku v kontaktnich plochach (na ploché
tésnéni). Takové Srouby se vyskytuji na pfirubach
armatur turbiny, na pfirubach dyzovych komor
téles turbiny, na pfirubach potrubi riGzného druhu.
Patfi sem i spojkové Srouby, které svym
predpétim musi vytvofit stanovenou pfitlaCnou
silu mezi elnimi spojkami. Srouby zde nejsou
namahany na maximum, ale je potfeba vytvorit
pozadovanou hodnotu jejich pfedpéti.

U téchto Sroubl muUze prekroceni
utahovaciho momentu zpusobit trvalou deformaci
pfiruby nebo tésnéni. Utazeni nizSim krouticim
momentem znamena nizsi pfedpéti Sroubu spoje
(mensi tésnici sila v pfirubé). Oboji mize mit za
nasledek vznik netésnosti pfiruby (délici roviny)
spoje nebo Spatné funkce spoje. U pFirubovych
spoju s vlozenym té&snénim dochazi velmi Casto
k snizeni tloustky tésnéni v zavislosti na ¢ase —
relaxace a tim i snizeni predpéti Sroubového
spoje. Proto je doporu¢eno takové spoje po
utazeni Sroubu ponechat 24 az 48 hodin v klidu a
poté provést dotaZeni pfedepsanym momentem
jesté jednou.
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Tightening of the standard screw | Utahovani béznych Sroubovych spoju:
connections:
The tightening of standard screw Utahovani béznych Sroubovych spojd neni

connections are usually not prescribed, but it is
recommended to perform it by the controlled
torque too. There is not so necessary to obey
exact value of torque, but the important is to
apply the same torque to all same screws of the
flange. Only the application of the right
sequences of screw tightening, using of the
same torque and the same greasing for all
screws provide the same screw pre-stressing
and safe operation of the machine.

There is possible to determine the right
torque quickly with using of the following
table.

e Values of the torque written in this table are
maximum permissible and must not be
exceed.

e The torqueses are calculated for the reaching
of screw material pre-stress equal to 63% of
yield point.

e The torques are calculated for the friction
factor from 0,12 up to 0,2 in the thread and
on the face of nut, that is why it is necessary
to use only the antisizing compound
Molykote G Rapid+ without any sliding
lack if the torque for screw tightening is
choosen according to table below.

!ITightening of the screws’ connections
greased with the sliding varnish (resulting
fiction factor from 0, 04 up to 0,06) with the
torque determined according to the
following table would cause the destruction
of the bolt!!

Date: 12.11.2013
Last Revision:

Il Utazeni
kluznym lakem (nasledny koeficient tfeni 0,04
az 0,06) na hodnoty krouticiho momentu
urcené podle nasledujici tabulky by zptsobilo
zni¢eni Sroubu!!
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predepisovano, je v8ak doporu€eno provadét jej
rovnéz kontrolovanym krouticim momentem. Neni
zde
utahovaciho momentu, je dilezité pouZit stejny
moment
Aplikace stejného krouticiho momentu, stejného
mazaciho prostiedku
utazeni Sroubl zajisti stejné utazeni Sroubl
pfirubového spoje a bezpeény provoz zafizeni.

tak dullezité dodrzet presné hodnotu
na vsSechny stejné Srouby pfiruby.

a spravného postupu

Pro rychlé urceni krouticiho momentu Ilze
pouzit nasledujici tabulku.

e Hodnoty

krouticich momentl  uvedenych
v tabulce jsou maximalni povolené a nesmi byt
prekroceny.

o Momenty jsou stanoveny pro dosazeni pfedpéti

odpovidajicimu  63%
materialu Sroubu.

hodnoty meze kluzu

¢ Momenty jsou vhodné pro spoje s koeficientem

tfeni v zavitech a na ¢ele matice v rozsahu 0,12
az 0,2, proto pro mazani Sroubl
utahovanych na hodnotu krouticiho
momentu dle nize uvedené tabulky
pouzivejte pouze protizadérovou pastu
Molykote G Rapid+ bez kluzného laku.

Sroubového spoje mazaného
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Material Sroubu 1.1181
Podle EN(CSN) 1.6582 | 1.7733 |1.7766 |1.4028 (1.7218 |[1.1191 [1.0060 |1.0050 |1.0036
Material of screws |16 444 |15320.9 |15 322 |17 023 | 15233.7 | 12050.6 | 12040.6 | 11 500 |11 373
Acc.to EN(CSN) 11 600
Mez kluzu
v MPa 800 |600 550 500 [490 392 324 275 |226
Yield point
SROUBY BEZ VYVRTU (SCREWS WITHOUT BORE)
ZAVIT SROUBU MAX. DOVOLENY UTAHOVACI MOMENT [N. m]
Thread of screw MAX. PERMISSIBLE TORQUE for TIGHTENING [N. m]
M 12x1.75 50 42 33 29 24 19
M 16x2 118 101 80 66 56 45
M 20x2,5 226 195 152 124 108 86
M 24x3 421 367 281 238 195 162
M 27x3 647 550 431 356 303 251
M 30x3,5 842 723 561 464 399 323
M 33x3,5 1176 1003 | 788 | 647 550 442
M 36x3 1542 1321 | 1035 | 853 723 583
M 39x3 1964 1672 | 1316 | 1079 | 927 745
M 42x3 2697 2283 | 1648 | 1483 | 1273 | 1025
M 45x3 3053 2589 | 2048 | 1682 | 1434 | 1165
M 48x3 3800 3150 | 2520 | 2090 | 1770 | 1450
M 52x3 4898 4165 | 3280 | 2627 | 2298 | 1867
M 56x4 8300 | 6120 | 5700 | 5190
SROUBY SKODA S VYVRTEM (SKODA SCREWS WITH BORE)
M 60x4 8400 | 6300 | 5800 | 5300
M 64x4 10800 | 8100 | 7400 | 6700
M 72x6 16700 | 12500 | 11500 | 10500
M 76x6 20400 | 15300 | 14000 | 12700
M 80x6 24500 | 18400 | 16900 | 15400
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2.11.13 Piping assembly on the turbine / Montaz potrubi na turbiné
First of all it is assembly of: oil piping, PfedevSim se jednd o montaZ: olejového

steam inlet piping, gland and vent steam piping, | potrubi, potrubi pfivodu pary, potrubi ucpavkové a
drainage piping, crossover piping between | kominkové pary, potrubi odvodnéni, prevadéci
valves bodies and turbine casings. potrubi mezi télesy ventilt a télesy turbiny.

The maximum permissible values of Maximalni povolené hodnoty sil a
forces and torques on the pipe flanges are | momentld na pfiruby potrubi jsou uvedeny na
written in drawing “Displacement and loadings | vykrese “Displacement and loadings of the main
of the main terminal point’. terminal point”.

All main pipings in the machine hall Veskera hlavni potrubi ve strojovné je
could be assembled immediately after the | mozno montovat k mezi-bodim na obvodu
erection commencement up to the intermediate | zakladové stolice ihned po zahajeni montaze.
points on the circumference of the concrete | Dopojeni hlavniho potrubi od mezi-bodd na hrdla
foundation stool. The assembly completion from | téles turbiny, téles ventild turbiny a statoru
the intermediate points and sockets on turbine | generatoru Ize provést az po ukotveni turbiny a
casings, turbine valve bodies and stator of | generatoru na pozici a jejich hrubém vySkovém,
generator can be done only after anchoring of | stranovém a axialnim ustaveni (viz milniky
the turbine and generator, and after their setting | harmonogramu).
on right altitude & side and axial position (see
the milestones of time-schedule).

It is allowed to connect the piping and Pfipojeni potrubi a hrdla kondenzatoru na
flange of condenser neck to the turbine casings | télesa turbiny je povoleno provést az po zavieni
only after the casing boxing up. Before grouting | télesa. Pfed zalivkou kozliki musi byt provedeno
of pedestals it has to be carried out the | pfipojeni potrubi = DN150 a hrdla kondenzatoru
connecting of piping 2 DN150 and connecting of | na téleso turbiny.
flange of condenser neck to turbine casing.
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For the piping assembly obey the following
general instructions.

Piping connected through the flanges:

For the piping with welded flanges from
manufacturer is allowed the maximum deviation
of perpendicularity 1% (max. deviation of the
flange face perpendicularity to pipe axis -
measured on circumference of flange contact
surface — the deviation should be less then 1%
of pipe ID but max. limit is 2 mm — for large
pipes).

For on-site assembly it is important the
right pipe connecting without the additional
stress bringing into the connection.
Additional stress caused by the incorrect
assembly can cause medium’s leakage from the
flange’s connection and other serious troubles
for turbo-set operation.

The connections of piping 2 DN 150 to
turbine casing can be done only after turbine
casing box up!

The recommended scope of work for the large

P¥i montazi potrubi dodrzte nasledujici
obecné instrukce.

Potrubi pripojené pomoci pfirub:

Pro potrubi dodané s pfivafenou pfirubou
od vyrobce je max. povolena uchylka kolmosti 1%
(maximalni odchylka kolmosti stykové plochy
pfiruby vucCi ose roury — méfena na obvodu
stykové plochy pfiruby — odchylka by méla byt
menSi nez 1% svétlosti potrubi pfitom ale
maximalné 2 mm u potrubi velkych primera).

Pro montaz na elektrarné je dulezité
spravné  pfipojeni  potrubi bez  vnaseni
pridavného namahani do spoje. Pridavné
namahani zplsobené nespravnou montazi muze
zpusobit netésnost pfiruby a jiné vazné provozni
problémy turbosoustroji.

Pripojeni potrubi 2 DN 150 na télesa
turbiny proved’te az po zavreni télesa!

Doporuéeny postup montaze vétSich potrubi

pipe (>DN150) assembly with flange welding:

(>DN150) s pfivarenim pfiruby pfi montazi:

e set and fix one side of flange connection
(pipe with welded flange, valve body, sockets
of turbine casing, etc.)

e assemble the counter-flange to the fixed side
(50% screw tightening, 50% of screws are
assembled, dummy gasket — if designed)

¢ fit the piping up to counter-flange (support or
hang the pipes, fix the pipeline position with
the right slope, bevel the pipe ends, set the
gap for welding, fix the mutual position by
tack-welding, carry out the welding and
appropriately the heat treatment procedures

e disconnect the flange, take out the dummy
gaskets, remove supports, release
suspensions

e check the flange contact surfaces parallelism,
recommended maximum value is Df /1000
(where Df is diameter of circumference of the
flange contact surface)

e assemble the counter-flange with already
welded piping to the fixed side of the flange
connection (full number of screws, inserted
gaskets — if designed, flange screw tightening
by hand — it means without a hammer or
multiplier)

o check the rightness of assembly (feeler
gauge 0,05 mm) avoid the gasket
damaging
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e ustav a zafixuj jednu stranu pfirubového spoje
(potrubi s pfivafenou pfirubou, téleso ventilu,
hrdlo télesa turbiny atd.)

e montuj protipfirubu na zafixovanou stranu (50%
utazeni Sroubl, namontovano 50% pocet
Sroubl, vlozka namisto tésnéni — existuje i)

e montuj potrubi k protipfirubé (podepfeni nebo
zavéseni potrubi, zafixuj potrubi ve spravném
sklonu trasy, ukosuj konce trubek, ustav sparu

pro svareni, zafixuj vzajemnou polohu
stehovanim, proved svafovani a pfipadné
tepelné zpracovani)

e rozpoj prirubovy spoj, odstrafite vlozku,

odstranite podpéry, odaretujte zavésy

e kontrolujte rovnobéznost stykovych ploch
pfirub, doporu¢ena maximalni hodnota je Df
/1000 (kde Df je primér obvodové kruznice
stykoveé plochy pfiruby)

e montuj protipfirubu s pfivafenym potrubim k
zafixované strané pfirubového spoje (piny
pocet Sroubu, vlioZené tésnéni — je-li kresleno,
utazeni pfirubovych Sroubu rukou — tj. bez
pouziti kladiva nebo nasobice)

e kontroluj spravnost montaze (sparomérka 0,05

mm) — pozor neponicte t&snéni
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Piping which is straightly connected to the

Potrubi pripojené pfimo svarovanim na hrdla

turbine casing’s sockets by the welding

>

The weld-connecting of piping
DN150 mm to turbine casing can be done
only after the turbine casing box up!

Instruction for the assembly of piping >DN150

turbiny:

>

Privareni potrubi DN150 mm je
povoleno provad’et az po zavreni télesa!

Instrukce pro montaz potrubi >DN150

Measure the pipeline, assemble the
individual pipes including bevelling and tack-
weld the pipeline into ,the suitable separated
parts (let the possibility to correct an
appropriate deviations caused by the welding).
During assembly the piping is put on the solid
provisory supports or it is hung on the arrested
and pre-stressed suspensions. The tack-
welding of piping to the turbine neck must not
be done — only the setting of necessary gap for
weld is done and the end of pipeline is fixed in
the right position (attachment of pipe to the
support or to the suspension).

Carry out the welding of ,the suitable
separated parts“of pipeline including the heat
treatment and NDT testing of welds while the
parts of pipeline are hung on the locked pre-
stressed suspensions or lay on provisory
supports. Then correct the mutual position of
ends of ,the suitable separated parts“in the
place of the future closing welds (the adjustment
of suspensions, turning with pipes, shape-
grinding of pipe ends, inserting pipe spacers).

Remove the temporary supports and let
the piping hung only on the locked pre-stresed
suspensions, tack-weld the ends of “suitable
separated parts” of pipeline, carry out the
closing welds including the heat treatment and
NDT of these welds.

During welding of the closing welds the
dial gauges have to be attached: between the
turbine casing and the bearing stands, on the
coupling hubs of turbine and generator rotors or
the adapter of turbine rotor (couplings are
disconnected), between the bearing stands and
its pedestals. Check the proper contact among
pedestals — bearing stands — turbine casing by
the feeler gauge.

If a remarkable changes of the mutual
position among the individual parts are found in
horizontal plane (side and axial shifts), correct
the position of turbine-set by moving with
generator or HP turbine part. If a remarkable
altitude change is found (more then 0,2 mm) ,
moreover it is necessary to check the
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Naméfte potrubni trasu, namontujte
jednotlivé dily v€etné naukosovani a sestehujte
potrubni trasu na ,vhodné c&asti“ (tak aby bylo
mozno dorovnat pfipadné uchylky vzniklé pfi
svafovani). Pfitom potrubi je b&hem montaze
uloZeno na pevnych montaznich podpérach nebo
je zavéSeno na zaaretovanych zavésech.
Stehovani potrubi k hrdlu turbiny se nesmi
provadét — provede se pouze nastaveni spary
potfebné velikosti pro svafovani a konec potrubi
se zafixuje ve spravné poloze (roura se upevni
k podpére nebo k zavésu).

Provedte svareni ,vhodnych &asti potrubi®
véetné tepelného zpracovani a defektoskopické
kontroly svart. Casti potrubi jsou pfitom zavéseny
na zaaretované predepjaté zavésy nebo ulozeny
na montazni podpéry. Poté provedte opravy
vzajemné polohy svafenych ,vhodnych Ccasti

potrubi® v misté budoucich zavérnych svaru
(sefizeni zavésl, natoCeni ¢asti potrubi,
dobrouseni tvaru koncu trubek, vlozeni
mezikusu).

Odstrante montazni podpéry a ponechte
potubi zavéSeno pouze na zaaretovanych a
predepjatych zavésech, sestehujte ,vhodné Casti
potrubi“ v zavérnych svarech, provedte zavérné
svary vCetné tepelného  zpracovani a
defektoskopické kontroly téchto svaru.

Béhem svarovani zavérnych svarl musi
byt upevnény uchylkoméry: mezi télesem turbiny
a loziskovymi stojany, na spojkovych kotoucich
rotor( turbiny a generatoru nebo mezikusu rotoru
turbiny (spojky jsou rozpojeny), mezi loZiskové
stojany a jejich kozliky. Po svafeni se provede
kontrola kontaktu kozlik — loziskovy stojan —
téleso sparomérkou.

V pfipadé naméfeni vyznamnych zmén
vzajemné polohy jednotlivych dild v horizontalni
roviné (stranové a axialni posuvy), provedte
opravu  vyrovnani  turbosoustroji  posunem
generatoru nebo VT dilu turbiny. V pfipadé
naméfeni vyznamnych uchylek vySkové (vice nez
0,2 mm), je potfeba navic provést kontrolu
deformace télesa a ustaveni statorovych cZasti
turbiny vac&i rotoru promérenim metodou velmi
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deformation of turbine casing and the stator
parts setting against the rotors by the measuring
method of very pecise levelling VPL (original
position has to be measured in advance). The
weld-connecting of pipelines to the turbine
casing sockets and connecting of flange of
condenser neck have to be completed
including NDT of welds just before the
embedding of pedestals into grout.

Cross over piping IP steam inlet piping:

The pipe has to be welded to the nozzle
adapters of IP turbine casing after the setting &
fixing of turbine casing and valve’s bodies on
position. The bottom nozzle adapters are
already welded to the bottom part of IP outer
turbine casing from the manufacturer. The
upper nozzle adapter Tp6076111 for the steam
inlet from the valve placed on the right side of
turbine is connected to the cover of IP turbine
casing through the flange.

o Assemble HP piping from the pre-fabricated
parts including the connecting flanges pos.3
and lock the mutual position of individual
parts by means of the tack-welding of splices.
Put the inserts instead of the original gasket
pos.8 (SWG-IOR) (cut the inserts from IT
sheet into the flange, the same thickness as
the gasket). Weld the piping with respect to
arising of minimum deformation, protect the
root of weld from inside & outside of tube by
Argon during the welding, pre-heat and keep
temperature in the place of weld at 200-
250°C, carry out the weld annealing after
welding at temperature of 680-720°C, check
the on-site welds by X-Ray and capillary test,
carry out the hardness test.

o At the end remove the upper cross-over tube,
check the conditions and purity of inside
space by means of the endoscope and make
report about.

e Check the free-passing of the drainage
sockets. If any impurities are found inside,
there is possible to use the cleaning by
pressure water, the upper cross-over tube
can be cleaned mechanically. Have the
length of tube-sections measured between
the check points and make report about (the
tube material creep is evaluated in future on
base of this recorded values).

o Install the gasket pos.8; apply the sliding
varnish Molykote D321R and the anti-sizing
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presné nivelace VPN (referenéni méfeni pavodni
polohy dild musi byt provedeno pfedem).
Kompletni privareni potrubi k hrdlim télesa
turbiny a pfipojeni pfiruby nastavby
kondenzatoru vcéetné  defektoskopickych
kontrol svart musi byt dokonéeno jesté pred
zalivkou kozlikti do betonu.

Prevadéci potrubi ST:

Potrubi je nutno po ustaveni téles ST RZR ventilu
a ST télesa turbiny na pozici pfivafit k dyzovym
nastavclm. Dyzové nastavce spodku télesa jsou
pfivafeny ke spodku ST vnéjSiho télesa od
vyrobce. Horni dyzové nastavce Tp6076111 pro
pfivod pary z ventilu na pravé strané turbiny je
namontovan na viko ST télesa pfes pfirubu.

e Sestavte ST potrubi z prefabrikovanych dild
vCetné spojovaci priruby poz.3 a zafixujte
polohu jednotlivych dilG pfistehovanim prilozek.
Do spojovaci pfiruby vlozte namisto tésnéni
poz.8 (SWG-IOR) vilozku z IT desky o stejné
tloustce. Svafujte potrubi s ohledem na vznik
minimalni deformace, ochrana argonem zevnitf
i vné trubky b&hem svafovani, pfedehiejte a
temperujte oblast svarl pfi svafovani na 200-
250°C, provedte vyzihani svaru pfi teploté 680-
720°C, provedte kontrolu montaznich svarl
prozafenim a kapilarni zkousku, provedte
kontrolu tvrdosti.

e Na zavér sejméte horni parovod, provedte
prohlidku stavu a Cistoty vnitfniho prostoru
endoskopem a vystavte protokol.

o Kontrolujte prichodnost natrubk odvodnéni. V
pfipadé nalezeni necCistot je mozné vyuzit
Cidténi tlakovou vodou, horni pfevadéci rouru je
mozné vycistit mechanicky. Nechte proméfit
délky potrubi v kontrolnich bodech a vystavte
protokol (zaznam pro vyhodnoceni teceni
materialu za provozu).

o Instalujte t&snéni poz.8, naneste na Srouby a
Cela matic kluzny lak Molykote D321 R a
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compound Molykote G Rapid+ in the thread
of screws and on the faces of nuts. On the
connecting flange of the cross-over piping
there is 48 pcs of bolts M45x3 pos.5 and 96
pcs of opened nuts pos.6 (in drawing
Tp6076111) with hexagonal
70 mm, which have to be tighten with torque
of 1050 N.m.

Carry out the welding and assembly of this
piping according to the instruction of the
assembly documentation of piping supplier.
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protizadérovou pastu Molykote G Rapid+. Na
pfirubé spojujici dily pfevadéciho potrubi je 48
ks Sroubl M45x3 pos.5 a 96 ks matic poz.6
(na vykrese Tp6076111) se 6HR70mm, které
je tfeba utahovat krouticim momentem 1050

Svafovani a montaz provadéjte dle instrukci
v montazni dokumentaci dodavatele tohoto
potrubi.
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2.12Standard instruction for turbine assembly / Typové navodky pro
montaz turbiny

2.12.1 General instructions for assembly and maintenance of glands with graphitic rings /
Zasady pro montaz a udrzbu vietenovych ucpavek z expandovaného grafitu
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SKODA POWER

a.s.

PRACOVNI POKYN

Cislo:

Q159155

Strana 1z 10

Vytisk &.:

ZASADY PRO MONTAZ A UDRZBU
VRETENOVYCH UCPAVEK Z
EXPANDOVANEHO GRAFITU
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Obsah (Content),

1.0 Ugel a rozsah (Purpose and validity limits)

2.0 Definice. poymy. zkratky (Definitions. terms, abbreviations)

3.0 Uepavky standardné pouzivané pro armatury turbin SKODA (Typical seals used for valves of SKODA

steam turbines)

4.0 Instrukce pro montaz a udrzbu vietenovych ucpavek z expandovancho grafitu (Instruction for the
assembly & mamntenance of the spindle seals made from the expanded graphate)

5.0 Dokumentace (Documentation)
6.0 Souvisgjici predpisy (Connecting documents)

7.0 Zavéreéna ustanoveni (Conclusion)

1.0. Utel a rozsah platnosti

Instrukee jsou uréeny pro pracovniky
vyslané SKODOU POWER as. na extemni
montazni pracoviite,

Uvedené informace mohou byt piedavany

odbérateli dodivek SKODY POWER as.
odbérateli servisnich sluzeb poskytovanych
SKODOU POWER as. a montafné -

udrzbarskym  subjektim  zajiétwjicim  smluvné
mentaz nebo opravy pro SKODU POWER a.s.

1.0. Purpose and validity limits

Instructions are issued for SKODA POWER
as assembly & maintenance staff on any
external site.

This mformation can be hand over to any
buyer of SKODA POWER as. delivery.
SKODA POWER as. assembly & maintenance
services. and to all contracted assembly &
maintenance subjects providing the assembly or
maintenance for SKODA POWER as.

2.0. Definice, pojmy. zkratky

2.0. Definitions. terms. abbreviations

TG ....... turbinovy ostrov SKODA TG ....... SKODA ..turbine island™

GO....... generalni oprava GO...... main everhaul

3.0. Ucpavky standardné pouzivané 3.0. Typical seals used for valves of
pro armatury turbin SKODA SKODA steam turbines

Ucpavky zexpandovaného grafitu maji
vybormé tésnici schopnosti a jejich vyména je
snadna, Naproti tomu ucpavka ryechle relaxuje,

Pokud jde o wucpavky zexpandovancho

grafitu. na ammaturach twbin SKODA se
standardné  vyskytuji  uepavky dotladované
irouby a wuecpavky dotlatované pruzinami.

Vobou piipadech ucpavka (krouzky Enury)
utésni  dutinu  mezi  vietenem a  pouzdrem

The seals made from the expanded graphite
tight excellently and they are easy changeable.
But the material of seal relaxes very fast.

Concerning the seals made from the
expanded graphite. on the valves of SKODA
steam turbines there are the seals pressed by the
bolts or the seals pressed by the springs. For
both cases the seal (cord-rings) makes tight the
hollow between spindle and bush of seal after
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ucpavky po predepnuti (stladeni) piedepsanou
silou. Predepnuti (stladeni) se musi pohybovat
pouze voblasti pmznych deformaci — tim je
limitovana hodnota  pritlacéne  sily,
V piipadé. ze piitlacéna sila klesne pod spodni
limitni hodnotu, ucpavka piestane tésnit, Pokles
piitlaéné sily je zpusoben relaxaci materialu

max.

vlastni ucpavky  (relaxace  piitlaéného
mechanismu je zanedbatelna).

Pritlaény mechanismus doplnény
dotlaGovacimi pruzinami zmékéuje silovou

charakteristiku uepavky (relaxace materialu ma
mz8i vhiv na pokles pritlaéné sily) a tim
podstatné prodluzuje dobu provozu. béhem které
neni numo dotahovat uepivku tj. odstavit
zafizeni z provozu. Na celkovou dobu zivomosti
ucpavky nemaji pruziny vliv,

the pre-stressing (compressing) by the preseribed
force. Such pre-stressing (compressing) can
cause only the elastic deformation — so this the
limit for maximum value of the pressing foree.
If the pressing force drops under the lower
limit, the seal 15 getting un-tight. The drop of
force is caused by the relaxing of material of the
seal (relaxing of the pressing mechanism is
neglect).
The pressing mechanism which is equipped with
springs make the scal force characteristic softer
(the material relaxation will cause much smaller
the drop pressing foree) so it prolongs
remarkably the operating time when it is not
necessary to tighten the seal bolts = turbine shut
down. The springs have not any influence to the
whole seal serviee life,

Ucpavka dotladovana srouby

Seal pressed by the bolts
Svstem Burgman

Typ A: Piepoustéci ventil dle Tp6030730 Typ B: RV dle Tp065877

Dotlaéovaci Srouby

Uepavka dotla¢ovana pruzinami
Seal pressed by the springs
Svstem Chesterton . Live-Loading™

VIRZR dle 6013000

1.0 Pivsians balis Dytlacovaci pruziny Pritlac¢na deska
1ng
[ -.I l 1 Prissing springs Pressing plate
Jif| Dotlatovaci pouzdro ] | o ' -
| | | Pressing bush ! 1 |
| : . I | # 1'»
Pouzdro ucpavky : I . |
Bush of the seal | i ! |
e : 14 : B | :
. 2 | B |
i \\\ B £y S b
AR ! | B\
\ N l Ucpavka (3nura - | Y
% - .; l krouzky) [ Tl
: I The Seal with the cord - | A
rings ! v
Vieteno Vodici pouzdro
Spindle Guide bush
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4.0. Instrukce pro montaz a udrzbu
vicetenovych ucpavek z expandovaneého
grafitu

Prvni montaz grafitovych uecpavek je
provadéna zpravidla wve wvyrobnim zavodé
Turbiny.

Pii montazi a tlakové zkouice armatury wve
vyrobnim zivodé se neprovadi nastaveni
piredepéti ucpavky. Nastaveni predepéti uepavky
se provadi na kompletné smontované armatuie
upevnéné na pozici po piipojeni servopohonu.

Pii prvni monta#zi ucpavky dotladovane
pruzinami je vzdy nuino odméiit vyiky sloupet
nestladenych pruzin a zaprotokolovat naméiené
hodnoty do dokumentu .Protokol dotazeni
ucpavky” (souéast dokumentace jakosti vyroby
turbiny nebo samostatné dodivané armatury) —
plati pro montdz ve wvyrobnim zédvodé 1 na
elektrame.

V piipadé provedeni montaze ucpavek na
elektrarmé nebo v piipadé nutnosti provedeni
opakované montaze uepavky (otevieni armatury
zduvodu udrzby nebo problému < tésnosti)
zachovejte nasledujici pracovni postup.

4.0. Instruction for the assembly &
maintenance of the spindle seals made
from the expanded graphite

The first assembly of the graphitic seals is
usually done in the workshop of turbine
producer.

The scals’ pre-stressing is not set during the
assembly and pressure test of the wvalve m
workshop of producer. The setting of seal pre-
stress 15 done on the completely assembled valve
attached on position after the servomotor
connecting.

During the first assembly of the seal pressed
by springs there is necessary to measure the
height of free spring bunches and record it into
+Report about the seal pre-stressing™ (part of the
quality documentation of turbine producer or the
valve producer if the walve is supplied
separately) — it is walid for the assembly in
workshop of producer as well as the assembly on
any power plant.

If the seal is assembled on site or if the seal
assembly has to be repeated (the valve opening
due problems with leakage) obey the following
scope of work.

4.1. KONTROLA UCPAVKY

a) Kontrola stavu vretemne armatury:
vieteno armatury nesmi byt mechanicky
potkozeno, tzn. veskeré vrypy a jind

hloubkova poskozeni (viemé dalkové
koroze) nesmi byt hlubii nez 0,1 mm a
delsi nez jeden krouzek ucpavky

v podélném smém. tj. s osou vietene. Na
povichu vietene se nesméji vyskytovat
ostré wvystupky. otfepy a groty. Povich
vietene musi mit drsnost v rozmezi Ra 0,2
— 0,6 pm. Radialni hézeni vietene v misté
ucpavky musi byt do 0,05 mm. Prumér

4.1. CHECKING of the STUFFING BOX
d) Checking of Spindle: the spindle must not
be mechanically damaged. it means any
scratches or any other deep damages
(including of the pit corrosion) must not be
deeper then 0,1 mm and their length must
not be larger then one cord tum along the
spindle axis. All spindle surface must be
without any sharp jumps, bumrs or points.
the roughness must be in range of Ra 0,2 —
0,6 pm. The radial run out of the spindle
place of seal must be less then 0,05 mm.
The spindle s diameter must be in tolerance

vietene musi byt vtoleranei h10 od h10 of the nominal value.
jmenovitého rozméru,
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b) Kontrola stava wucpavkové komory
v pouzdre wucpavky: komora musi byt
dukladné wvyéisténa a odstranény zbytky
puvodniho tésnéni. Na jejim povichu se
nesmi vyskytovat vystupky po
nedokonalém  strojnim  opracovani am
vyrazna dalkova koroze (jinak nutno
egalizovat). Mezi wvnitfnim primérem
ucpavkové komory a wvnéjiim primérem
dotlaéovaciho pouzdra nesmi byt vétii vile
nez 0,2 mm.

c) Rozmérova kontrola: Po odméieni
skuteényeh  rozmémy dili  nesmi byt
nalezena vile v ulozeni vétii nez 0,35mm
mezi témito dily:

o victeno - dotlacovaci pouzdro

o victeno - vodici pouzdro

o vieteno - pouzdro uepavky (u typu A)
o

dotlaéovaci pouzdro —  pouzdro
ucpavky
V piipadé. ze rozmérova  kontrola

nevyhovuje musi byt provedeno vymezeni vali
(vyména opoticbovanc¢ho dilu. vyvlozkovani.
uprava pouzdra. podlozka atd.)

e) Checking of the chamber inside of the
bush of seal: the chamber has to be cleaned
properly. the previous seal has to be
removed completely. Neither marks or
jumps of unfinished machining nor ¢
remarkable pit corrosion can exist on the
inside surface of chamber (if any -
necessary to correct). Between the mside
diameter of chamber and the outside
diameter of the pressing bush there must
not be larger clearance then 0,2 mm.

f) Dimensional check: After the
measurement of the acmal dimensions,
there must not be found larger clearance
then 0,35mm between the following parts
o spindle - pressing bush
o spindle - guide bush
o spindle - bush of seal (for type A)

o pressing bush — bush of seal

If the dimensional check is not satisfactory.
the clearance taking up has to be done (change
of wom-out part. inserting bush installation,
modification of a bush. washer inserting ete.)

4.2, MIONTAZ a PREDEPNUTI UCPAVKY

a) Vretenové ucpavky dotlacované srouby

(syvstém Burgman)

4.2, SEAL ASSEMBLY & PRE-STRESSING
a) The spindle seals pressed by rhe bolts
(system Burgman)
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Pocatecni a provozni predepnuti ucpavky se
provadi utahovanim matic dotladovacich iroubn,
Utahovaei momenty jsou uvedeny na wvykrese
sestavy armatury a pohybuji se vétiinou do 50
N.m. Zavity sroubu. ¢ela matic & dosedaei
plochy ¢el matic namazte pied montazi vhodnou
protizadérovou  pastou  z hlediska  teplotni
odolnosti (napit. Molykote G Rapid +).

o Proved'te rovnomémé predepnuti ucpavky
utazenim matic dotladevacich iroubn
pocateénim krouticim momenten.

o Po dotazeni vyékat minimalné 30 min.,
potom vykonat cca 20 pohybli vietenem
vrozsahu plné otevieni ventilu — plné
uzavieni ventiln. U RZ ventilu se
neprovadi evklovani vietenem.

¢ Provedte rovnomémeé dotazeni matic
dotlacovacich iroubn ucpavky
jmenovitvm krouticim momentem,

e Vykonejte cca 20 pohybi wictenem
v rozsalm plné otevieni ventilu - plné

uzavieni ventilu. RZ

ventilu.

Neprovadét u

e Kontrolyjte  pohyblivost ventilu a
provedte zapis do “Protokol dotazeni
ucpavky” (souéast . pasportu” turbiny).

b) Vretenove ucpavky detlacovane pruzinami
(system Chesterton . Live-Loading*)

The initial and operational pre-stressing of
the seal i done by the nuts™ tightening of the
pressing bolts. Tightening torques are written in
the valve assembly drawing and the torque is
usually less then 50 N.m. Apply the anti-sizing
compound with sufficient thermal resistance in
the thread of bolts. on face of nuts and on the
contact surfaces under the (for instance Molvkote
G Rapid +).

¢ Perform the uniform pre-stressing of seal

by the nuts” of stressing bolts tightening:
apply the initial torque

o After the tightening wait for at least 30
minutes, then perform about 20 strokes
with spindle from the fully closed to fully
opened position and back. Do not do it
with the stop valves,

o Perform the vniform pre-stressing of seal
by the nuts” of stressing bolts tightening:
apply the nominal torque

s Perform about 20 strokes with spindle
from the fully closed to fully opened
position and back. Do not do it with the
stop valves,

® Check the mobility of valve and write the
wReport about the seal pre-stressing® (it s
the part of turbine “dozier™ book).

b) The spindle seals pressed by the springs
(system Chesterton .Live-Loading*)
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e Tento systém obsahuje sadu tésnicich a
stitacich krouzki (32 nebo 4/2)., uhlikové
ucpavkové vodici pouzdro (je-li wvzhledem
k hloubce ucpivkové komory a konstrukei
armatury vhodné) a potiebny pocet sad
pruznych podlozek dle poétu  sroubn
dotahujicich viko uepavky.

Do ucpavkové komory se nejprve umisti
uhlikové ucpavkové pouzdro zkracené na
poticbnou délku. aby po jeho umisténi byla
zbyvajici hloubka ucpavkové komory pro

nasledné instalovany pocet ucpavkovych
krouzka,
Poznamka: Ammatury konstruované ve

SKODA POWER a.s. maji kovova ucpavkova
pouzdra vyrobend na presnou miru. Tato
pouzdra se neupravuyi.

Nainstaluyjeme postupné do komory nejprve
spodni stiraci krouzek. dale potom tésnici
krouzky ze &y a nakonec horni stiraci
krouzek, Kazdy z tésnicich  krouzku
vyrobenveh ze 4niry musime pootoéit
stykovym spojem o 90° ve sméru hodinovych
méidek viéi predchozimu krouzku dole.

Pied montazi paketi pruznych podlozek je
tieba natiit protizidérovou montazni pastou
s dostateénou teplotni odolnoesti viechny tieei
plochy froubového spoje a pruzin: zavit sroubu
a matice, éelo matice a dosedaci plochu pod
matici na pritla¢éné desce. povreh jednotlivych
pruzin. Pii dodavee pruzin je u sad piibalen
nakres sestavy s poétem pruzin,  Sestaveni

o This system contains one set of sealing and
wipe-off rings (3/2 or 4/2). the carbon seal
guide bush (if it 1s suitable respecting to the
depth of seal chamber and design of the valve)
and the bunch of dise springs for each stressing
bolt on the cover of stuffing box.

At first cut the carbon seal guide bush to the
needed length and put it into the seal chamber
There has to remain enough depth for required
nuwuber of the graphitic seal cord-rings.

Notice: The wvalves designed in SKODA
POWER a.s. have the metal seal guide bushes
which are produced in final dimensions. The
bushes need not be modified.

e Install the lower wipe-off ring. the seal cord-
rings and the upper wipe-off ring. Each seal
cord-ring has to be tumed to 907 to clockwise
with its connecting plane in comparison with
the cord-ring under.

Before the bunches of dise springs assembly.
there is necessary to apply the anti-sizing
compound with sufficient thermal resistance
on all friction areas of the screw connecting
piece and springs: the thread of bolts and nuts.
face of nut and the contact surface under the
nut on the pressing plate, surface of all disc
springs. The scheme of assembled dises s

Date: 12.11.2013
Last Revision:

Page 243/ 278

Prepared: O.Baroch
Approved: P.LeSeticky



https://truckmanual shub.com/

Doosan Skoda Power

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

Tylova 571 31600 Plzeri | Ceska Republika

@) sHopA

i ; Cislo: Rev
- g PRACOVNI POKYN Q 159155 2
o Strana 8z 10

paketd pruzin pit prvni montizi musi byt
provedeno dle nakresu a musi byt zachovano
pit kazdé opakované montazi.

® Po umisténi piitlaéné desky a Sroubt nasadime
pakety pruzin a rovnomeémé dotahujeme.
Dbéme na to. aby jedootlivé pruziny zistaly
v ose a nepiesazovaly se.

o Béhem kazdé montize pruzin je nutno
zaznamenat vviku jednotlivych sloupet pruzin
ve volném stavu a po jejich piedepnuti (utazeni
sroubli na uréeny utahovaci moment). Zaznam
musi byt zapsan do . Protokol utazeni
uepavky™ a vlozen do . pasportu” turbiny.

® Provede se dotazeni viech iroubd na utahovaci
moment, kterv je specifikovan na sestavném
vykrese SKODA. Je doporuéeno v pritbéhu
dotahovani pohybovat vietenem armatury. Po
prvanim  kompletnim dotazeni je nutno
minimalné  desethkrat  projet  wietenem
z minimalni polohy do polohy maximalni a
zpét (plny zdvih wietene). Po téchto deseti
evklech znovu rovnomémé dotihneme na
utahovaci moment.

* Dotazeni éroubt pruzin ucpavek na utahovaci
moment se musi provést vzdy pied najetim
turbosoustroji tj. u novych stroju pi1 uvadéni
do provozu po montazi, u strom iz
provozovanych po kazdé odstavee,

enclosed as the part of each seal delivery and 1t
determines also the number of dises. Such
bunches have to be assembled for the first
erection of seal and for any repeating of
assembly.

o After the pressing plate & belts placing on put
the bunches of disc-springs on position and
tighten the nuts uniformly. The particular dises
of bunches have to stay in one axis without any
swerving aside.

» For cach assembly of springs there is necessary
to record the free height of all disc-spring
bunches and their height after pre-stressing (it
1s the bolt tightening to the determined torque),
The record has to be written into ..Report about
the seal pre-stressing™ and enclosed into
Turbine “dozier” book.

® Perform the bolts tightening to the torque
written in SKODA assembly drawmg. It 1s
recommended to make the spindle strokes
while the tightening is performed. After
tightening completion there 15 necessary to
make at least 10 full strokes with spindle
(between both end positions). Then repeat the
uniform belts” tightening again with preseribed
torque.

o Such bolts” tightening of the springs of seal by
the determined torque has to be done always
before TG first it is during TG puiting into
operation after assembly completion and then
after each TG shut down before the starting up.

4.3. UDRZBA UCPAVEK

a) Vietenove ucpavky detlac¢ované srouby
(svstém Burgman)

Po uvedeni téchto armatur do provozu je nutné
provadét na grafitovych uepavkach pro
zajisténi bezporuchového provezu pribéznou
udrzbu v souladu s Manualem ndrzby SKODA.
Obeené zasady jsou nasledujict:

4.3. UDRZBA UCPAVEK

a) The spindle seals pressed by the bolts
(system Burgman)

Providing the trouble-free operation after the
valves’ with graphitic seals putting nto
operation. there is necessary to carry out the
continual maintenance in  accordance with
SKODA Maintenance manual. The general
instruction are the following:
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» Dotahovani provadét pi1 odstavee nejpozdéj
do 4 mésicnti po nové instalaci grafitovych
ucpavek. nasledné periody dotazeni v intervalu
6 mésicu

» Pii GO nebo nejdéle kazdych 6 let nutno
provést kompletni vyménu ucpavky

Dotahovani nesmi byt provadéno za provezu
ventilu {para pied ventilem). V piipadé. ze dojde
pit provozu k profouknuti ucpavky je numé takto
poskozenou ucpavku pii  negblizéi  moiné
odstavee vyménit (dotazeni zde neni dostateénym
fefenim),

b) Vrietenove ucpavky dotlacované pruzinami
(svstém Chesterton ,,.Live-Loading*™)

Pokud jsou dodrzeny mnize uvedene zasad
udezby. zaruéuje firma Chesterton jako vyrobee
ucpavky bezporuchovy provoz po dobu 3 let:

» Pri kazdé odstavee nebo nejméné 1 krat roéné
J& potieba provést kontrolu vyiky paketi
pruinych podlozek a hodnotu porovnat
s délkou paketu ve volném stavu (viz. pasport
turbiny).

» Maximalni povoleny ubytek vyiky (ztrata
piedpéti) paketis pruznyeh podlozek je 20 %.
To znamena 20% rozdilu vyiek volného a
piedepjateho paketu pruzin (dotazeni matic
piedepsanym krouticim momentem).

» Priklad: vyika nestlaéene sadv pruzm 77.22
mm. po utazeni matic se vyska zmeniina 68
mm. stlaéeni je 9,22 mum - z toho 20% je
piiblizné 1.8 mm. Potom = maximalni
piipustna pracovii vvika paketu pruzin j 69.8
mm — pokud je vyska vétii, je nutno dotahnout
matice (zvétdit predepéti pruzin).

o Opakované predepnuti pruzin lze proveést
maximalné titkrat bez vymeény ucpavky.
napoétvrté je jiz nutne vymeénit kronzky
ucpavky.

» The bolts' tightening has to be done no later
then 4 month after the new installation of
graphitic seal. then not later then each 6 months

» During cach GO or not later then cach 6 years
there is necessary to change the seal completely

The bolts’ tightening must not be performed
while the valve is in operation (steam in front of
valve). In case of any steam leakage through the
scal. there is necessary to change the seal as soon
as possible during the next operation break (the
tightening is not sufficient solution),

b) The spindle seals pressed by the springs
(system Chesterton ,.Live-Loading™)

It the below written maintenance is obeyed.
Chesterton company as the seal’s producer gives
a guarantee for 3 years of trouble-free operation:

» During each TG operation break or at least
once a year there is necessary to measure the
height of dise-spring bunches and compare the
value with original height of the bunches in
free state (see Turbine inspection book).

» The maximmum permissible loss of the height of
dise-spring bunches (loss of pre-stress) 1s 20
%0. This 1s 20% of difference between the free
state of bunches and the pre-stressed state of
bunches after preseribed torque application to
the nuts),

» Example: the free bunch height 15 77.22 mm,
after the nut tightening the height decreased to
68 mm, the compression is 9.22 mm - 20% of
value of compression 15 about 1.8 mm, Then
the maximum permissible height of bunch is
69,8 mm — if the height exceeds there is
necessary to tighten the nuts (inerease the
spring pre-siressing).

® The repeating of the springs’ pre-stressing can
be done 3 times as maximum. instead of 4
tightening the seal rings exchange has to be
done.
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5.0, Dokumentace

Vidy je nuino provest zaznam do .Protokol o
utazeni ucpavky”. Tento protokol se stava
soudasti dokumentace vyrobee (napi. .passport™
turbiny nebo armatury)

Piedmontds v dilné vy'robee:
Vyrobni  dokumentace  dodavatele
wpassport” turbiny nebo armatury)

(napi.

I.mentaz na elekirarneé:
Montazni manual turbiny
Montazni denik

Udrzba na elektrarné:
Montazni denik
Servisni nebo revizni kniha

5.0, Documentation

It is always necessary to make record into
“Report about the seal pre-stressing”™. This report
become the part of producer’s documentation
(Turbine or valve *“dozier” book)

Pre-assembly from producer:
Producer documentation (Turbine or
“dozier” book)

valve

l.on-site assembly:
Turbine or pipeline assembly manual
Log book

Muaintenance in power plant:
Log book
Service or revision book

6.0. Souvisejici predpisy
Smeémice — Q 1 59 00 Soubor kontrolnich a
zkuiebnich operaci na vnéjéich montazich

6.0. Connecting documents
SKODA POWER a.s. Internal instruction no.
Q15900

7.0. Zavérecna ustanoveni

Platost Pracovniho pokynu je dana dnem jejiho
vydani. Revizi provadi utvar zpracovatele a
distribuci odbor JK/SP dle Q (E) 1 01 00 -

Piiprava a fizeni dokumentace ISR

7.0. Conclusion

The validity of this document is given by the date
of issue. The revision is done by the author
department. The distribution is provided by
department JK/SP in acc. with Q (E) 1 01 00,
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2.12.2 Tightening of the flanges / Utahovani matic pfirub

USEK SERVIS Q159148
ODBOR MONTAZE A NAJIZDENI ) Revize Eislo: 0
SOUBOR MONTAZNICH NAVODEK A INSTRUKCI Zpeacoval:
QHIHHI Ing.Ondfej Holy
A Sari £ Odsouhlasil:

POWER 5.1.9, MONTAZNI NAVODKA Ing. Petr Vanis
[Charakter navadky: [x] DOPORUCENA [[]ZAVAZNA |L] INFORMATIVNI
Natramgec Smérnice neexistovala.

[Nadfazena smémice: Q18300 SERVISNI CINNOSTI
Predmét navodky. UTAHOVANI MATIC PRIRUBY: DYZOVA KOMORA TURBINY MTD 30

Véechny interni Gtvary a vedouci pracovniky provadéjici montaZ na externim
|pracovisti pod hlavickou SKODA POWER s.r.o.
ode dne revize do odvolani

IPLati pro:

|F‘céet stran: 4

Konzultace - phipominky-

IPLati od: 7.11.2005

Podklady pro zpracovani: | ZkuSenosti z realizace dfivéjich projekti
© SKODA POWER |Bez souhlasu viastnika nesmi byt tento technicky podklad upravevan ani
s.r.0. rozmnoZovan a neni dovoleno postoupit jej tretim osobam.

l. “CEL NAVODKY (Purposes of Instruction):

Instrukee pro utazeni Sroubni (matic) pifmiby kontrolovanym utahovacim momentem za
studena.

This is mstruction for the screws ™ (nuts ') tightening on the flange by the tightening torque
in cold state.

Il. OBECNA CAST (General):

Za uéelem zajisténi tésnosti piiruby. je potieba piedepnout érouby na poticbnou mez.
Utahovéani musi byt provedeno tak. aby pruiné deformace piiruby béhem utahovini nezpusobily
chybné dosednuti stykovyeh ploch.

Providing the flange leak-proofness. there is necessary to reach the required serew
presiress, The changes of the flange s elastic deformation during screws” tightening must not
disturb the proper contact of flange surfaces.

I1l. DOPORUCENY POSTUP (Recommended scope of work):

STANOVENI UTAHOVACIHO MOMENTU (Determination of Torgue for tightening):
Stanoveni utahovaciho momentu zavisi na mezi kluzu materialu Sroubt a na druhu maziva
naneseného na tieci plochy (zavit , ela matic).
V pfipadé mazani kontaktnich ploch kluznym lakem Molykote D321R a protizadérové pasty G
Rapid + (sout tfeni f = 0,05) dodrite hodnotu utahovaciho momentu uvedenou na vykrese.
V pfipade mazani jinymi produkty, dodrzte instrukce uvedene v Montaznim manualu SKODA, nebo
kontaktujte usek SERVIS SKODA POWER s.r.o.

Determination of value of the torgue for tightening depends on yield point of screw’s material and
on kind of lubricating compaunds applied on friction surfaces (thread, the nut face).

If shding lack Molykote D321R and anti-sizing paste G Rapid + are applied on contact surfaces
(coeff friction f = 0,05), obey the torque written on drawing.

If any other products are used for the lubricating, obey the instructions written in Assembly manual
SKODA or contact SERVICE section of SKODA POWER s.r.0.

SCHEMA PORADI MATIC PRI UTAHOVANI (Scheme of the nuts” tightening order):
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POSTUP UTAHOVANI (Sequences of the tightening):

1

DotaZeni matic Sroubd v pofadi dle vySe uvedeného schematu; rutné poklepem aZ na dosednuti
kontaktnich ploch pfiruby (klic, palicka).

Nuts of Screws” tightening acc. to scheme above; by slight hammering up to the contact surfaces’
touching (impact wrench, mallet).

. DotaZeni zbylych skupin Sroubl: pofadi $roubll ve skupiné - od stfedu, pofadi utahovanych skupin -
kfiZzem pfes pfirubu.

Tightening of the residual groups of screws: order inside a group - from the centre order of the groups -
accros (counter-sides)

. Kontrola dosednuti pfiruby sparomérkou 0,02 az 0,05 mm
Cross- checking by means of the feeler gauge of thickness 0,02 up to 0,05 mm

. Provést utaZeni Sroubt na 50% uréeného krouticiho momentu (pofadi stejné jako v bodu 1 a 2)
Screw tightening by 50% of determined torque (the same order as written at article 1 and 2)

. Provést utaZeni $roubt na 90% uréeného krouticiho momentu (pofadi stejné jako v bodu 1 a 2)
Screw tightening by 90% of determined torque (the same order as wntten at article 1 and 2)

. Provést utazeni Sroubid na 100% uréeného krouticiho momentu (pofadi stejné jako v bodu 1a 2)
Screw tightening by 100% of determined torque (the same order as wntten at article 1 and 2)
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2.12.3 Thrust bearing’s fit and the axial clearance’s checking / Kontrola licovani loziska a
axialni vali:

USEK REALIZACE Q159 149
ODBOR TECNOLOGIE MONTAZE ) Revize Cislo: 2
SHDDA SOUBOR MONTAZNICH NAVODEK A INSTRUKGI —
POWER s.r.0. MONTAZNI NAVODKA Schvall:.  Ing.Petr Vanis
(ASSEMBLY INSTRUCTION)
[k navoay. ] DOPORUGENA |0 ZAVAZNA ] INFORMATIVN
INa"’aZ“je: Smeémice neexistovala.

Q18300 SERVISNI CINNOSTI
UTAHOVANI MATIC NA UHEL POOTOCENI ZA STUDENA
COLD NUT'S TIGHTENING with DETERMINED ANGLE OF TURN
Vaechny interni Gtvary a vedouci pracovniky provadgjici montaz na externim
pracovisti pod hlavitkou SKODA POWER as.
ode dne revize do odvolani

Madiazens smémice:
Predmét navodky:

IPIati pro:

|Po:':et stran: 5

Konzultace - plipominky:

IPI.ati od: 1.5.2006

Podklady pro zpracovani: | 7Zkusenosti z realizace dfivéjSich projekti
© SKODA POWER |Bez souhlasu viastnika nesmi byt tento technicky podkiad upravovan ani
a.s. rozmnoZovan a neni dovoleno postoupit jej tfetim osobam.

I. UCEL NAVODKY (Purposes of Instruction):

Jedna se o instrukei pro utazeni matic
(sroubnl) za studena na piedem uréeny thel

Tlus 1s the instruction for the nuts’
(serews’) tightening in cold state in accordance
pootodeni. with the determined angle of the nuts’ turn.

Uhel pootoéeni se uréuje vypodtem. The angle 15 determined by calculation.

Vypoéet jsou opravnény provadét pouze uréena
oddéleni SKODY POWER as.

Tato metoda se vétéinou vyuziva jako nahradni
postup a to v piipadech. kdy neni mozné
provést utazeni matic predepsanym krouticim
momentem (s ohledem na lokalni podminky na
montaznim pracoviiti),

Oanly special departments of SKODA POWER
a.s. are authorised to carry out the calculations.

This method 15 used as subsidiary
method for the cases. when there is impossible
to apply required torque to the nuts (with
respect to the local site-conditions).

Il. OBECNA CAST (General):

Za ucelem zajidténi tésnosti piiruby. je
potieba piedepnout viechny érouby uréité
skupiny stejné na uréenou hodnotu. V piipade.
ze neni k dispozici dostateéné vykonné zajizeni
pro utahovani kontrolovanym momentem. ani
zafizeni pro ohfev sroubn (vyzaduje rovnéz
vrtané Srouby). lze pouzit metodu utahovani za
studena na predem uréeny uhel pootoéeni.

Providing the flange leak-proof ness.
there 1s necessary to pre-stress all screws of the
specific group up to the determined value. If
there 1s available neither torque machine nor
screw-heating accessories (it requires also the
serews with bore). it is possible to use the
method of cold tightening with determined
angle of nut’s wm.

Metoda spoéiva v:

1.Provedeni zékladniho utazeni kontrolovanym
momentem M (vimezeni viili spoje.

dosazeni vychozi pozice
matic). kdy jsou érouby piedepnuty stejnou.
ale nizkou silou.

2 Postupné pootoéeni viech matic o stejny thel

The method consists in:

1 Preliminary tightening by the controlled
torque (elimination of clearances among all
components. the reaching of the initial
position of nuts). when the screws are
prestressed by the same initial force.

2 Gradual turning with all nuts up to the same
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(ASSEMBLY INSTRUCTION)

pro dosazeni potiebného predepéti (utazeni
tderem. tahem napf. jefabu apod.)

angle equal to the required pre-stress
(tightening by means of the impact wrenches
or crane pulling ete

Podminky aplikace merody:

1. Dodrzeni pfedepsaného zpiisobu mazani
zavitu a ¢ela matice,

2.Zéakladni utazeni provést minimalné na
hodnotu 5% koneéného utahovaciho
momentu (M 2 0,05.Mj405)-

3.Po zakladnim utazeni kontrolovat
sparomérkou dosednuti kontakmich ploch.
nesmi byt nalezena spara = 0,05 mm.

4. Metodu nelze bez Gprav aplikovat pro
piriruby deformované v déliei roviné vice nez
0.2 mm (méfeni sparomérkami v délici
roviné ve volném stavu).

Condirions for the merhod applicarion:

1.Obbeying of the prescribed way of greasing
{thread and the nut’s face).

2 Preliminary tightening must be carried out
with torque at least 5% of final torque
(M, 2 0,05, M;ppee)-

3.Check the gap among all contact surfaces
after preliminary tightening by the feeler
gauge. There must not be found any gap =
0.05 mm.

4. This method can not be applied to flanges

with distortion gap in parting plane over
0.2 mm (measured by feeler gauge in
parting plane while the parting plane 15 in
free state). Application can be done only
with modification of the method.

11l. DOPORUCENY POSTUP (Recommended scope of work):

A. ZAKLADN|I UDAJE POTREENE PRO ZAHAJEN| (Basic datas necessary to
be known before start):

1. Zpusob mazani (Kind of greasing):

a) naneseni kluzného laku Molykote D321R a
protizadérove pasty G Rapid + |, kde sout tieni
f=0,05a2006

b) mazani protizadérovou pastou Molykote G
Rapid + bez kluzného laku, kde soutinitel tfeni
f=0,1aZ0,25

c) mazani pastou na bazi MOS napi. MOGUL
Molyka G bez kluzného laku , kde soucinitel tfeni
f=0,1az025

a) apply the sliding lack Molykote D321R and anti-

size compound G Rapid + , where the friction
coefficient f= 0,05 up to 0,06)

b) lubricating by the compound Maolykote G Rapid +
without any sliding lack, where the friction
coefficientf=0,1 upto 0,25)

c) lubnicating by MOS compound for example
MOGUL Molyka G | without any sliding lack,
where the friction coefficient f=0,1 up to 0,25

Poznamka: a — b) spoje pro teploty do 4507, c) spo je do teploty 120T

(Notice: a — b) connections for temperature up to 450T, c) connect for temper.up to 120T)
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(ASSEMBLY INSTRUCTION)

2. Utahovaci moment a uhel pootoéeni matici (Torque and the angle of

turn with nut):

Je nutno znat konefny utahovaci moment
Migoes [N.m]  a tomu odpovidajici celkovy
thel pootoéeni a [7]

It is necessary to know the final tightening
torque Mipeey [N.m] and the equal angle of
turn with nut o [?]

3. Uréeni zakladniho momentu a thlu nato¢eni matice (Determination of the
preliminary torque and the angle of turn with the nut)

Dle dostupného nafadi s kontrolou utahovaciho
momentu st uréime velikost momentu M,
[N.m] — o kterédm musi platit :

M; = 0.05 Mygpee.

Vypoéteme uhel | o ktery je nutno matie1
utazenou momentem Mj jeité pootoéit:

ap=0o (1 =M;/ M) []

Pro jednoduchost naneseni thlu prepoéteme
hodnotu na oblouk naneseny na obvod matice:

Ad*!!i= oy .m/180.D/72 [mm]

Determine the value of preliminary torque
M; [N.m] regarding to the available tools for
the tightening with controlled torque. Such
torque is limited by the following condition:

M; = 0,05 Mipges.

Calculate the value of angle which must be
turned with nut after the tightening with torque
M;:

=0 (1 =M/ Migees ) [7]

Re-calculate the angle as the arc laying on the
nut circumference - due the easy marking of
angle.

Acbiouk = 0 . T/ 180, D/2 [mm]

B. PROVEDENI UTAZENI (CARRYING OUT OF THE TIGHTENING):

1. Proved'te utazeni matic zakladnim
utahovacim momentem M,

Pouzijte ruéni momentovy kli¢ s nastaveem
obr.1 nebo muéni momentovy kli¢ s vystupnim
¢tyfhranem a redukei (ofechem) obr.2

1.Tight the nuts by the inicial torque M,

Use the handy torque wrench with adapter
piet.]1 or with the outlet square bar and socket
piet.2

Date: 12.11.2013
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Obrazek 1 (Picture 1): Obrazek (Picture 2):

2. Vypogitejte Uhel o a rozmeér Agpoux

2, Calculate the angle o and

dimension M

3. Oznacte na pfirubu zménu polohy

matice po utazeni (viz. obrazek)

- seznaéte vzajemnou pelohu matice a piiruby
ryskou fj, ryska na matici 1 na piirubé
(.poloha nula™)

- naméite obloukovou mirn A gpjoyi na
Obvodu matice ocelovym metrem a udélejte
rysku na prirubu co nejblize matici
(. koneéna pozice")

Pozn.: drubou moznosti
je nanést uhel oy na piirubu pomoei
uhlomérn piimo od rysky .poloha nula*

3. Mark the change of nut’s final

position on the flange (see the picture)

- mark the mutual position of the nut against
the flange — 1t means : make the gauge line to
aut and to flange (..zero position™)

- measure the arc dimension A gpjoyk on the
nut’s eircumference by means of the steel
rule and make the gauge line on the flange
next the nut as close as possible (..final
position™)

Norice: the second way means to measure
and mark the angle @) by means of the
protractor from the gauge line .zero
posotion®,
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A sblouk

Oblouk na abvodu matice odpovidajici ahlu o
The arc on nut circumference equal to angle o
LY

Ryska na matici ,.poloha nula™
Gauge line on the nut ,.zero position™

Ryska na piirubé .koneéna pozice”
Gauge line on the flange ..final position™ |

Smér otaceni matice
Turn direction with the

Ryska na prirubé .peloha nula™
Gauge line on the flange,.zero position™

TUhel pootoceni matice
Angle for turn with nut

4. Pootocéte postupné matice na rysku

4, Turn gradually with the nuts up to the
~Koneéna pozice*

gauge line ,final position*

- pro utahovani pouzijte uderové kliée a palie1
- v prvnim kroku utdhnéte viechny matice na
piirubé na cca 50% uhlu oy , v druhém kroku
na 90% a v tietim kroku na 100%
- pofadi utahovanych sroubn zavisi na tvaru
piiruby

- use the slogging spanners and mallet

- as the first step reach with the all nuts of
flange aprox. 50% of angle @y, as the second
step 90% and as the third step 100%

- the order of the nuts’ turning depends on the
shape of flange
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2.12.4 Cold nut’s tightening with determined angle of turn / Utahovani matic na uhel

pootoceni za studena
@) snxooa

SKODA POWER Cislo: Rev.: 2
as. PRACOVNI POKYN Q159150
Strana 1z 8
Vytisk &.:

KONTROLA LICOVANI AXIALNIHO
LOZISKA A AXIALNICH VULI

THRUST BEARINGS™ FIT AND THE
AXITAL CLEARANCES® CHECKING

Rev. |Zména Zpracoval Ovéiil (ved. Gtvaru) Schwvilil ved, JK/SP
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1.0 Ugel a rozsah

2.0 Definice. poymy. zkratky
3.0 Obecna &ast

4.0 Doporuéeny postup

5.0 Dokumentace

6.0 Souvisejici predpisy

7.0 Zavéreéna ustanoveni

1.0 Uéel a rozsah (Purposes of Instruction)

r Tato instrukee za_jiit‘ﬁjé sjednoceni postupu

| méieni a licovani axialnich lozisek turbin
pil montazi na externim pracoviéti ¢ vazbou

| na kontrolni montaz provadénou v dilné
vyrobee turbiny.

| Instrukee rovnéz popisuje kontrolu axialni
vitle v prutoéné ¢asti.

2. 0 Definice. pojmy, zkratky
Nejsou pouzity

3.0 Obecna ¢ast (General)

| 1. Vytvoreni podminek pro kontrolu
licovani a naméreni axialnich vuli

| Pied jakoukoli kontrolou spojenou
< rotaénim nebo posuvoym pohybem rotoru

| je nutno zajistit co nejmensi tieci odpor éeptr

rotoru v radialnich loziskach promazanim —

| jinak je pohyb obtizné proveditelny a hrozi
poskozeni lozisek, Axialni stykové plochy
se pit kontrolach nemazou!

Promazani se zajisti nanesenim slabé vrstvy

| maziva na loziskové éepy pied vioZenim

rotoru do lozisek a protodenim nezatizencho

| rotoru. Poté se piidava mazivo shora na ¢ep
(oteviené lozisko).

Page 255/ 278

This mstruction unites the scopes of work on

the thrust bearing for the steam turbine
bearings " measuring and fitting during the
turbine assembly on site as the consequences
of the turbine pre-assembly in the workshop
of manufacturer.

The instruction also deseribes the axial
clearance checking in the turbine steam flow
path,

Not applied

| 1. Conditions’ arrangement for the right

fit checking and for the axial clearances’
measuring
Betore any checking which means to shift
or to tun the rotor . there is necessary to
provide the minimum friction of rotor

| journals in the radial bearings by the
greasing — without the greasing 1s the rotor
moving difficult and the bearings could be
damaged. The axial contact surface are not
greased during the bearing checking!
First of all the greaser is applied as thing
layer on all journals” surfaces before the
rotor putting into bearings. then the un-
loaded rotor 1¢ turned. After that the greaser
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| Upozoméni: mazivo nesmi ovliviiovat

| chemicke vlastnosti mazaciho oleje napi.

| deemulgaéni ¢islo!

[ SKODOU uspéiné odzkouiend maziva v

| CR: TTS olej — NOVATO. Qil Treatment C
— 91 METEOQR., STP aditivum oil,

2. Kontrola dosedani axialnich
kontaktnich ploch
Nalicovani axialniho loziska véetné
zaikrabani kament se provadi pit kontrolni
montazi v dilné vyrobee turbiny. Kontrola
| dosedani axialnich kontakinich ploch pi
kontralni montazi se provede piitisknutim
| kotou¢e rotoru na kameny obou stran
smontovangho (zavieného} axidlniho loziska
| piriméienou silou a protoé¢enim rotoru pod
zatizenim (na &ela kotouée rotoru nanesena
| tudirovaci barva).

| Silu piitisknuti kotouée na kameny neni
nuino uré¢ovat protoze:
- ¢im menéi sila. tim horéi dosedani
naklapécich kamenn (vysledek zkoutky
nevvhovi)

| = ¢im wetdi sila. tim obtiznéjéi protoceni
(vzristajici tieei odpor miize zphsobit

| zadeér stykovyeh ploch)

Proto je nutné piitlaénou silu vyvodit citem

paéenim. Piitom padeni se smi provadét

vyhradné dievénou tyéi a to vzdy mimo

| loziskovy stojan s axidlnim loziskem.

Spravné dosedani kontaktnich ploch se

| posuzuje vizuelné a znamena. ze viechny

| kameny jsou obarveny nejméné v 75% své

| kontaktni plochy.

| Spravné dosedani kontakinich ploch

| axialniho loziska je nutno zkontrolovat pi
montazi turbiny na elektramé stejnym
postupem. Diivodem opakovani kontroly je

| rozdilna pruznost zakladu v dilné a na

| elektramé a moznost deformace &

is continuously added on the top of journal
{in opened bearing).

Attention: the greaser must not change the
chemical characters of the lubricating oil
for example de-emulsion factor!

Greasers suceessfully used by SKODA in
CzechRep: TTS o1l - NOVATO. Onl
Treatment C — 91 METEOR. STP aditivum
oil.

2. Test of the proper contact of the axial
surfaces

The thrust bearings” fit 1s done during the
pre-assembly in workshop of the turbine
manufacturer including the blue matching
of bearing stones. During the pre-assembly
the testing of the proper contact of axial
surfaces 1s performed by pushing of the
turbine rotor’s collar to the stones of both
sides of the assembled (closed) thrust
bearing with the reasonable force and by
turning with the pushed-on rotor (the blue
matching paint 15 applied on the rotor
collar’s faces).

There 1s not important to determine the
foree of pushing the rotor collar to stones
because:

- smaller force means worse contact of the
slope-able stones (unsatisfactory result of
the test)

- stronger force means the more difficult
turning with rotor (increasing friction can
cause the sizing of wurfaces)

That is why the force must be done by the
sensitive lever-pressing. The lever-pressing
is allowed to be done exclusively with
wooden lever and always outside of the
bearing stand with the thrust bearing.
Checking of the right contact is done
visually and satisfactory evaluation of test
means that all bearing stones are coloured
in at least 75% of their contact surface.
The proper contact of the thrust bearing
axial surfaces has to be checked during on-
site turbine assembly on power plant
passing the same procedure. The reason for |
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| potkozeni pii piepravé. Kontrola pii

| montazi na elektrirné se provadi pro

. véechny turbiny (dodané po

| dilech.v zavieném stavu 1 v zavi.stavu na

| ramu),

| Pokud lozisko nevyhovi kontrole, je nutno

| provést zatkrabani kamenn a opakovat
kontrolu az do zdamého konce.

| 3. Kontrola nastaveni axialni vile

' v lozisku a prutocne ¢asti turbiny.

Pii kontrolni montazi v dilné vyrobee
turbiny je nutno zkontrolovat a
zaprotokolovat viili v axialnim lozisku,
Doporugeno je 10vnéz provest souéasnon
kontrolu nastaveni axialni vile v pritoéné
¢asti turbiny v jednom misté 1. vétiinoun na
vstupu pary pied A kolem,

Tato kontrola se provadi pfi zatizeni
kamenu axialniho loziska pritlakem kotouge
rotoru silou F. Pozor: s rotorem po
zatizeni silou F se nesmi otacet!

Zatézujici sila F je uréena pii kontrolni
montazi sledovanim dvojice uchylkomeér
upevnénych na téleso axialniho loziska
vynulovanych pied zahdjenim zatézovani a
ukazatele zatézujici sily (napi. manometr
hydraulicke soupravy). Zatézujici sila F je
pro kazdy typ loziska jina a musi byt
nunmimalné takova. aby po jejim zvyfeni jiz
| nedochazelo ke zméné hoduot na

| uchylkomérech, Zaroven by tato sila neméla
| piesahnout 50% vypoétove nosnosti

| loziska. Pozor: Sila F muze byt rizna pro

| aktivni a pasivai stranu loziska!

Zatézujici sila F musi phsobit v takovém
misté, aby namahani dot¢enych diln
odpovidalo medelu namahani za provozu
{uvniti priutoéné &asti télesa turbiny nebo

| loziskového stojanu ve kterém neni ulozeno
| axialni lozisko).

| Axidlni ville v lozisku vy se uréi jako rozdil
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| the test repeating is the difference of the

foundation flexibility in workshop against

| power plant and the possibility of a part’s
| deformation or damage during transport.

The test during on-site assembly 15 done for
all turbines (delivered as parts, delivered in
closed form or in closed form attached to

| the frame).
| If the bearing is evaluated as not

satisfactory, there is necessary to carry out

| the scribing of stones and repeat the test up
| to the test’s successful evaluation.

3. Checking of the axial clearance in the
trust bearing and turbine steam flow
path.

During the pre-assembly in workshop of
turbine producer there is necessary to check
the axial clearance in thrust bearing and
write the report about. At the same time
there 15 also recommended to check the
axial clearance setting in steam flow path in
one place — almost on the steam inlet in
front of A moving wheel,

This test 15 performed after the beanng
stones  loading with the rotor collar pushing
on by the force F. Attention: there is
forbidden to turn with rotor after force F
applying!

Force F 1s determined during the turbine
pre-assembly by observing of two dial
gauges attached to the thrust beaning’s body
(zero setting is done before the loading
beginning) and a monitor of the force (for
instance the pressure gauge of hydraulic
accessories). The loading foree F is
different for cach type of bearing.
Increasing of the loading owver the learnt
value F must not change the reading on dial
gauges. The loading force F should not
exceed 50% of calculated limit for the
permissible loading of bearing.

Attention: the force F can be different for
the active and non-active side of the thrust
bearing!

| The loading force F has to effect at such
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hodnot na uchylkemérech zjisténych po
zatizeni aktivai a pasivai strany loziska
silou F.

Axialni vale vy v priitoéné ¢asti s¢
kontroluje odméifenim sparomeérkou mezi
ornaéenymi misty na dyze a na lopatee A
kola po zatizeni aktivni strany loziska
rotorem silou F.

Hodnotu sily F pro obé strany axialniho
loziska zjisténé pii kontrolni montazi v
dilne. stejné tak jako hodnotv axidlnich wili
v] a v; zaznamena pracovnik useku
JAKOST do PASPORTU turbiny

Kontrola nastaveni axialnd vile vy v lozisku
se opakuje pi1 montaz: na elektrame po
ustaveni na zaklad a pozdéj po jakémkols
zasahu do axidlniho loziska (vyména nebo
uprava kameni loziska zatkrabanim nebo
podlozenim). Nameéfena vile musi leZet

v toleranci piedepsané na vykrese. Pokud
hodnota vale v; nevyhovi, je nutno kameny
podlozit (nebo zaskrabat. piebrousit) a
opakovat kontrolu az do naméieni hodnoty
v povolené toleranci.

Nameérenou hodnot axialni vile v2 je
potieba vzit v tivahu pit méfeni a zaznamu
axialnich vali v prutoéné éasti turbiny

v oteviendm stavu.

place. where 1s caused the similar loading of
touched parts as well as the operation state
(mside of the turbine steam flow path or
inside the bearing stand where 15 not
attached the thrust bearing).

Value of the axial clearance in thrust
bearing v, is calculated as the difference of
values on dial gauges which 1s read after the
loading of the active and non-active side of
bearing by force F.

Axial elearance vs in the turbine steam flow
path 1s measured by means of the feeler
gauge in the signed places between the
nozzles and blades of moving wheel A after
the rotor pushing to active side of the thrust
bearing by force F.

The quality inspector makes the record of
values of the force F for both sides of
thrust bearing which are learnt during the
turbine pre-assembly in workshop as well as
values of the axial clearances vy a va into
turbine PASSPORT

The measurement of the axial clearance vy
in thrust bearing has to be repeated for the
turbine assembly on power plant after the
turbine putting on foundation as well as
later after any work on thrust bearing
(replacement or modifving of bearing
stones by seribing or a pad inserting). The
learnt clearances has to be in tolerance
prescribed in the drawing. If the value of
clearance vy 1s out of tolerance, there 1s
necessary to msert a pad under bearing
stones (or re-seribe. re-grind) and to repeat
the measurement till the satisfactory
evaluation of the checking.

There 1s required to take in account the
value of the measured axial clearance v» for
the measuring and recording of the axial
clearances in the turbine steam flow path in

open-casing state.
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4. 0 Doporuéeny postup (Recommended scope of work)

1. Priprava kontrol axialniho loziska. 1. Arrangement of the thrust bearing

- Promazat loziskové ¢epy rotoru (pied inspection.

viezenim rotoru do radidlnich lozisek a - Grease the rotor journals (before the rotor

poté putting into the radial bearings and then

dopliiovat mazivo na homni povrch éepu continuously add the grease on the top of

pii | journals while the rotor 1s furned in bearings).
| otaceni rotoru v lozisku). For the kind of greaser see IT'1,

Druh maziva viz. II'1. | - Fine applying of the blue matching paint on

- Jemmé naneseni zameénické barvy na the contact faces of rotor’s collar

stvkové plochy kotouée rotoru | = Close the thrust bearing

| - Zavieni axidlniho loziska

2. Kontrola dosedani kamenu axialniho | 2. t.‘heck"ing of the proper contact of stones

loziska, of the thrust bearing.
- Pfitladeni rotoru na kameny aktivni - Push the rotor to the active side stongs of
strany axidlniho loziska dievénou tyéi the thrust bearing by means of the wooden
a protoéeni rotorem v piitlateném lever and turning with the pushed-on rotor
stavu (protodeni muéné za lopatky na {handy turning with the moving blades at
oteviené turbiné nebo lanem a jeiabem | opened turbine casing or crane turning by
na zaviené turbing). means of a rope at the closed turbine casing).
- Zopakovani postupu po piitla¢eni - Repeate the scope of work for the rotor
rotoru na kameny neaktivai strany pushing to the non-active side stones of
loziska bearing
- Demontaz a vizuelni kontrola kamentt | - Dismantling and visual inspection of the
axial. loziska (kriteria hodnoceni viz. stones’ condition (for the evaluating
1I'2) criterions see II'2)
3. Priprava mereni axialni vule 3. Arrangement of the axial clearances
v lozisku a v prutoéné ¢asti turbiny measuring in thrust bearing and in turbine
steam flow path
- Montaz kament se zavienim axialniho | - Assembly the stones including the thrust
loziska bearing closing
- Instalace 2 ks uchylkomén na t¢leso - Install 2 pes of dial gauges attached to the
axialniho loziska. nastaveni dotyku na thrust bearing body. set the dial ganges’
rotor v obou smérech ax.osv rotoru. touching to rotor in both direction of the

rotor axial axis
- Instalace zatizeni pro vyvozeni sily F | - Installation of the F foree — making
do prittoéné éasti turbiny. accessories into the turbine steam flow path

Doporucené naradi pro vyvozeni sily F: | Recommended tools for F force making up:

hydraulické valee nizké, ruéni hydraulicke | very low hydraulic jacks. handy hydraulic

¢erpadlo s métenim tlaku a vzaviracim | pump equipped with the pressure gauge and
[wniile. gosmnol this TOMPS, plstlid | swp valve, gowssuns of tguid TONEPS, plece
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pod rotor co nejblize télu rotoru.

the hydraulic jack under rotor as close as rotor

piesnost odedtu.

Informace: Pritlacna sila F se obvykle
pohybuje mezi 20 az 40 kN. Volba naradi
<¢ provadi s ohledem na: dostupnost

v lokalité, na prostor v prutoéné ¢asti. na
spolehlivé rozeznani <ily F tj. déleni
manometru a vhodne zatizeni cca 50%
max.sily zvedaku zajisti potichnou

body.)

Information: The foree of pushing F 1s set
usually between 20 and 40 kN. The tools
selection 15 usually done with respect to:
availability in the place of assembly. to space
in turbine steam flow path. to well recognition
of force F it means the suitable scale of dial
gauge and the suitable choice of the jack
loading aprox. 50% of max. loading capacity
of the hydraulic jack provides the required
accuracy of reading.
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Meéfeni vile v
Clearance measuring

Meéfeni sile v

Umisténi zdroje sily F (napt. hydraulicky zvedak
Clearance measuring| Source of force F Placing (for instance the hydr jack)
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4. Nameéreni axialni vale v lozisku a v

prutoéneé ¢asti turbiny

- Natla¢eni rotoru na aktivni stranu
loziska silou F: zaznam hodnot na
uchylkomérech. premeéfeni vile v,
mezi1 dyzou a kolem A na oznaéenych
mistech sparomeérkou,

Podrobnesti viz. I1'3.

- Natladeni rotoru na neaktivni stranu
loziska silou F: zdznam hodnot na
uchylkomeérech

|- Stanoveni stiedni hodnoty v1 a v2

5. Demontaz
- demontaz soupravy pro vyvozeni sily F

- demontaz a vizuelni kontrola stavu
kamenn axialniho loziska (povreh

vistelky)

6. Zaznam hodnot

- zaznam hodnot F, v1 a v» do
PASPORTU turbiny

- zaznam o provedené kontrole (dle
Planu Jakosti dotéeného projekiu)

5. 0 Dokumentace

6. 0 Souvisejici predpisy

' 4, The axial clearance measuring in the
bearing and in the turbine steam flow path

|- Rotor pushing on the active side of bearing

by the force F: record of readings on the dial
gauges, measuring the clearance vy between
the nozzle segment and the moving wheel A
in the identified places by means of the
feeler gauge
For details see. IT'3.

- Rotor pushing on the non-active side of
bearing by the force F: record of readings on
the dial ganges

|- The average values determining for viand va |

5. Dismantling

- dismantling of the force-making accessories

- dismantling and visual mspection of the
stones condition (surface of the white
metal)

' 6. Record of the values

- record of values F, v and v» into
TURBINE INSPECTION BOOK (turbine
PASSPORT )

- record about the performed checking (1n
accordance with Quality assurance plane of
the touched project)

Smérnice — Q 1 39 00 Soubor kontrolnich a zkusebnich operaci na vnéjiich montazich

7.0 Zavérecna ustanoveni

Platnost Pracovniho pokynu je dana dnem jejiho vydani. Revizi provadi utvar zpracovatele a
distribuci odbor JK/SP dle Q (E) 1 01 00 - Piprava a fizeni dokumentace ISR.
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2.13Instructions for welding and heat treatment / Pokyny pro
svarovani a tepelné zpracovani svaru

The general information for welding are VSeobecné instrukce pro svafovani
given by laws and directive valid in place of | vychazi ze zakonu a smérnic platnych v misté
assembly. The general instructions are included | montaze. VSeobecné instrukce jsou soucasti
in Documentation of the assembly firm and | Dokumentace montazni firmy a dokumentl
parent documents (documents of the main | nadfazenych (dokumenty hlavniho dodavatele a
supplier and documents of work purchaser or | dokumenty odbératele dila nebo majitele
site owner). For welding is necessary to keep | stavenisté). PFi svafovani je vzdy potfeba dodrzet
ordinance valid in place of assembly and ate | vyhlasky platné v misté montaze a na stavenisti:
site: Conditions of fire safety during welding and | Podminky pozarni bezpelnosti pfi svafovani a
heating of bitumen, keep the provision of Fire | nahfivani Zzivic, dodrzet ustanoveni Pozarniho
regulation of the site and assembly workplace | fadu stavenisté a montazniho pracovisté a dbat
and ensure that the personnel using protective | na to, aby personal pouzival ochranné pomucky a
clothing equipment in accordance to “A risk | vybaveni vsouladu s ,Vyhodnocenim rizik a
assessment activities and minimize”. opatfenimi na jejich minimalizaci*.

Welding documentation for turbine Dokumentaci  svafovani na  turbiné
process the assembly firm: welding plan, | zpracuje montazni firma: svafovaci plany,
technological procedure of putting of the tack- | technologicky postup kladeni steh(l a svara pfi
welds and welds during the condenser’s parts | svafovani  dild  kondenzatoru,  specifikace
welding, Welding procedure specification | provedeni vSech pouzitych svarG WPS (Welding
(WPS), certificate of welding procedures WPQR | Procedure Specification), osvédceni svafovaciho
(Welding  Procedure Quality Report) — | postupu WPQR (Welding Procedure Quality
everything except sealing of heat exchange | Report) - vSe kromé& zatésnéni teplosménnych
tube in tube plate by weld it is carry out by | trubek v trubkovnicich svarem, které je provedeno
condenser producer. Source information for | vyrobcem. Zdrojové informace pro zpracovani
documentation processing of welding activities | dokumentace svareCskych praci na stavenisti
at the site by assembly firm are shown in | montazni firmou jsou uvedeny v nasledujicim
following text. textu.

Pfi provadéni veskerych svare€skych praci

When performing any welding work it is | je nutno postupovat podle pracovniho pokynu
necessary to proceed according to the work | SKODA POWER s.r.o. &islo Q12803 ,Technické
instruction SKODA POWER s.r.o. No. Q12803 | podminky pro svarovani*.

"Technical conditions for welding"

It is means: Jedna se o:

o tightness welds o tésnostni svary (vnéjsi téleso)

e welds for secure position (foundation | e svary pro pojisténi polohy (zakladoveé kliny)
wedges)

e welds for parts attached to embedding parts | ¢ svary pro upevnéni dili k zabudovanym
of foundation slab (support of turbine stop prvkim zakladové stolice (konzola podpéry RZ
valve) ventilu turbiny)

e welds for small piping (gland pressure | ¢ svary na drobném potrubi (méfeni tlaku
measuring, water cooling inside of rear kominkové pary, chlazeni pary uvnitf zadniho
casing télesa)

Carbon steels of class 11 acc. to standard | Uhlikoveé oceli tfidy 11 dle CSN:

CSN:

11 375 = S235JRG2 = 1.0038 11 375 = S235JRG2 = 1.0038

11 353 = St 35 =1.0308 11 353 = St 35 =1.0308

o Walls of rear casing, foundation wedges, | ¢ Stény zadniho télesa, =zakladové kliny,
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supporting frame of stop valve

e Welding of fillet 2 V welds carried out by
method 111 with coated electrode ESAB OK
48.00

Alloyed steel for castings acc. to standard

CSN

422744= G17CrMo5-5=1.7357

¢ Front casing

e Welding of the butt welds is done by methode
141 (TIG under argon protection) with wire
OK Tigrod 13.12

Chrome-molybdenum or chrome-vanadium

steels of class 15 acc. to standard CSN

15121 = 13CrMo4-4 = 1.7335+NT (normalized

annealing and tempering)

¢ Welding of the butt welds is done by methode
141 (TIG in argon protection) with wire OK
Tigrod 13.12

15 313 = 10CrM09-10 = 1.7380+NT

e Piping of vent steam pressure measuring

e Welding of the butt welds is carried out by
method 141 (TIG under argon protection)
wire OK Tigrod 13.22

Chrome stainless steel, Cr-Ni or Cr-Ni-Mo of

class 17 acc. to standard CSN:

17246 = X6CrNiTi18-10 = 1.4541+AT

(modification by dissolved annealing)

¢ Piping of water cooling in rear casing

e Welding of buttwelds is carried out by
method 141 (TIG under argon protection) with
wire OK Tigrod 347 Si

Notice:

Above described welding material are only
recommended. If assembly company  has
qualifications of welding procedure (WPQR) based
on use of other additional materials, it is possible to
apply these additional materials after approval by
SPW welding specialists.

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

podpérny ram RZ ventilu

e Svafovani koutovych a 2 V svarl se provadi
metodou 111 obalenou elektrodou ESAB OK
48.00

Legované oceli pro odlitky dle CSN

422744= G17CrMo5-5=1.7357

e Pfedni téleso

e Svarovani tupych svar( se provadi metodou
141 (TIG v ochrané argonu) dratem OK Tigrod
13.12

Oceli chrommolybdenové nebo

chromvanadové tfidy 15 dle CSN:

15121 = 13CrMo4-4 = 1.7335+NT (normalizacné

Zihany a popustény)

e Svafovani tupych svarl se provadi metodou
141 (TIG v ochrané argonu) dratem OK Tigrod
13.12

15313 = 10CrMo9-10 = 1.7380+NT

e Potrubi méfeni tlaku kominkoveé pary

e Svafovani tupych svarl se provadi metodou
141 (TIG v ochrané argonu) dratem OK Tigrod
13.22

Oceli korozivzdorné chrémové, Cr-Ni nebo Cr-

Ni-Mo tFidy 17 dle CSN:

17 246 = X6CrNiTi18-10 = 1.4541+AT (Uprava

rozpoustécim zihanim)

e Potrubi vodni chlazeni pary v zadnim télese

e Svarovani tupych svard se provadi metodou
141 (TIG pod argonem) dratem OK Tigrod 347
Si

Poznamka:

VySe uvedené svafovaci materialy jsou pouze
doporucené. Pokud ma montazni firma kvalifikace
postupu svarovani (WPQR) zaloZzené na pouZiti jinych
pfidavnych materidld, Ize po schvaleni téchto WPQR
odbornym svarovacim dozorem DSPW pouzit tyto
pfidavné materialy.
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svarecu

2.13.1 Methods of welding and the welder’s certification/ Metody svarfovani a kvalifikace

e The parts of the condenser will be welded
by the electric arc with the coated electrode
— method 111.

e The welding of roots on all piping of SKODA
turbine island as well as pipe-wall welding
up to thickness 5 mm has to be done by
method TIG with the non-consumable
electrode under Argon protection— method
141. Then continue with the coated
electrode — method 111 for welding of pipe-
walls with thickness > 5mm.

¢ All welding must be done according to WPS
qualified by EN ISO 15612-1 and approved
by professional welding advisor of SKoda
Power.

e The welding can be done only by the
certified welders with the valid approval for
applied method of welding (usually method
111, 135 or 141 according to CSN EN-287-1
(EN 287-1) for the used groups of parent
material (usually 1, 4, 5 or 8.1) in
accordance with TNI CEN ISO/TR 15608
(CSN 050323) on the sheet or pipe.

e For the good progress of work it is essential
to have the welders with experience to
perform welding with respect to minimum
deformation.

Dily vlastniho kondenzatoru se svaruji
elektrickym obloukem obalenou elektrodou —
metoda 111.

Kofeny svard na  veSkerém  potrubi
turbinového ostrova SKODA stejné jako svary
stén potrubi do tloustky 5 mm musi byt
provedeny metodou TIG netavici se
elektrodou v ochrané argonu - metoda 141. Pfi
svafovani stén potrubi s tloustkou > 5mm poté
pokracujte obalenou elektrodou - metoda 111.

Veskeré svarfovani musi byt provedeno podle
WPS kvalifikovanych podle EN ISO 15614-1 a
schvalenych odbornym svafovacim dozorem
Skoda Power.

Svarfovaci prace mohou provadét pouze
svare€i s platnym opravnénim pro pouZzitou
metodu svafovani (obvykle metoda 111, 135
nebo 141) dle CSN EN-287-1 (EN 287-1) pro
pouzité skupiny zakladniho materialu (obvykle
1, 4, 5 nebo 8.1) dle TNI CEN ISO/TR 15608

v

(CSN 050323) na plechu nebo trubce.

Pro dosazeni potfebné produktivity prace je
potfeba mit  k dispozici svafeCe @ se
zkuSenostmi s provadénim svarovani
s ohledem na minimalni deformace.

svarovani:

2.13.2 Storage and preparing of the electrodes for welding/ Skladovani a priprava elektrod na

Obey instructions for storage and drying,
because the wrong prepared electrodes can
cause the weld porosity (defect of the steam
space tightness).

Electrodes have to be stored in the intact
original wrapping in the draw & heated room.
During the storage period the temperature
mustn’t decrease under +15°C in the room,
and the relative air moisture mustn’t be higher
then 60%.

Dry the coated electrodes before using in
accordance with the producer’s instruction. If
the re-drying is not determinated by producer,
apply the following re-drying procedure: 100°C
for 1 hour and then 300°C for 2 hours.
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Dodrzte instrukce pro skladovani a suSeni
elektrod, Spatné pfipravené elektrody mohou
zpusobit porovitost svar( (vliv na tésnost
parniho prostoru).

Elektrody skladujte v neporuseném puvodnim
baleni v suché vytapéné mistnosti.

Teplota pfi skladovani nesmi klesnout pod
+15°C, relativni vlhkost vzduchu nesmi byt
vy$8i nez 60%.

Elektrody pfed pouzitim vysu$te dle pokynu
vyrobce. Pokud neni vyrobcem vysousSeni
pfedepsano, pouZijte nasledujici vysouSeci
rezim: 100°C po dobu 1 hodiny a poté 300°C
po dobu 2 hodin.

Prepared: O.Baroch
Approved: P.LeSeticky




https://truckmanual shub.com/

Doosan Skoda Power

Tylova 571 31600 Plzeri | Ceska Republika

e Keep the dried electrodes inside the holding

furnace with temperature 100 up to 150°C in
place of welding (ready to use).

Instructions for ST assembly
210 MW Bandel — India
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e VysuSené elektrody uloZte do udrzovaci pece

s teplotou 100 az 150°C v misté svafovani
(pfipravené k pouziti).

2.13.3 Preparation of surface for welding / Priprava povrchu pro svarovani

e The welding surfaces can be form up to the

prescribed shape by the flame cutting and
regrinding or by machining (beveling).

Before the welding the formed welding
surfaces have to be cleaned from the rust,
scales, grease, painting and the other
impurities at least 10 mm from the edge on
outer and inner sides

The welding surface has to be clean as the
pure metal, impurities can deteriorate the weld
connection quality (porosity).

e Svarové

plochy je mozno upravit do
pfedepsaného tvaru fezanim kyslikem a
obrou$enim nebo mechanickym obrobenim.
Upravené svarové plochy musi byt pfed
svafovanim ocistény od rzi, okuji, mastnoty,
natérovych hmot a jinych necistot nejméné do
vzdalenosti 10 mm od svarovych ploch na
Povrch mista svaru musi byt kovové Cisty, aby
nepfiznivé neovlivnil jakost svarového spoje
(porovitost).

2.13.4 Fitting and tack-welding / Slicovani a stehovani

Tack-welding must ensure an exact position
and sufficiently strong position of segments
with respect to creating a quality weld
(required gap, weld root lining-up of walls).
While being tack-weld, the joint must be
relieved from external forces (dead weight,
preload).

The number and size of weld tacks should be
so selected as to prevent any undesirable
deformation of connected segments from
occurring; at least 3 weld tacks are carried out
for peripheral welds.

Weld tacks used for ensuring the correct fit
must be either removed, or ground, or
processed with other suitable way so that they
could become part of the respective weld.
Should tacks remain part of the complete
welded joint, they must be cleaned and VT-
checked; in case hidden unacceptable defects
are suspected, the PT or MT methods must be
used.

Tacking must be preformed by a welder with
the same qualification as needed for
performing the weld with the same welding
technology, including pre-heating, annealing,
post-heating, and the weld protective
atmosphere, and with the same tacking
material as prescribed for the weld.

Tacking segments of piping and parts of
carbon and low-alloy steel in the weld surface
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Stehovani musi zajistit pfesnou polohu a
dostate¢né pevnou polohu dild s ohledem na
vytvoreni kvalitniho svaru (potfebna spara,
napojeni stén v kofeni).

Pfi stehovani musi byt spoj odlehéen od
vnéjSich sil (vlastni hmotnost, pfedpéti)

Pocet a velikost stehl se voli tak, aby nedoslo
k nepfijatelné deformaci spojovanych dill, u
obvodovych svarll se provadi nejméné 3
stehy.

Stehy pouzité k zajisténi spravného sestaveni
musi byt budto odstranény nebo upraveny
brousenim nebo jinym vhodnym zpusobem
tak, aby se mohly stat soucasti svaru. Pokud
stehy zlstanou c&asti hotového svarového
spoje, musi byt oCiStény a zkontrolovany VT,
v pfipadé podezieni vyskytu nepfipustnych
vad je nutno pouzit metody PT nebo MT.

Stehovani  provadi svafe€ se stejnou
kvalifikaci jaka je potfeba k provedeni svaru
stejnou technologii svafovani - vletné
prfedehfevu, temperovani, dohfevu a ochranné
atmosféry svaru - stejnym pfidavnym
materialem jaky je pfedepsan pro svar.

Stehovani dili na potrubi a dilech z uhlikovych
a nizkolegovanych potrubich ve svarové plose
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is substituted by welding the "["-shaped liners
directly on the piping surface; in locations
where tacking is not allowed (Class 15, P91
steels etc.), positional bushings or other
fixtures must be used. Welds with which the
tacking liners are fixed must be removed after
welding by grinding followed by fine regrinding
of the surface and its visual inspection; in
doubts, the PT or MT method should be used.

The linear off-set of walls of segments being
welded must not be greater than:

0 0,1 of the wall thickness; however, at most
3 mm for sheet metals and longitudinal
welds;

o 0.5 of the wall thickness; however, at most
2 mm for peripheral welds.

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

e Linearni

se nahrazuje pfivafenim pfilozek [1pfimo na
povrch potrubi; tam kde je to zakazano (oceli
tf. 15, P91 atd.) je nutno pouzit polohovacich
objimek nebo jinych pfipravkd. Svary, kterymi
jsou pfivafeny stehovaci pfilozky, musi byt
odstranény po svafovani  odbrousenim
s naslednym jemnym piebrouseni povrchu a
jeho vizualni kontrolou, v pfipadé pochybnosti
se pouziji metody PT nebo MT.
presazeni stén svafovanych dild
nesmi byt vétsi nez:

00,1 tloustky stény, max. v8ak 3 mm u

plechll a podélnych svart

00,5 tloustky stény, max.v8ak 2 mm u
obvodovych svaru

2.13.5 Welding and heat treatment of welds / Svarovani a tepelné zpracovani svaru

Welded joints must be done in accordance
with the WPS elaborated according to EN ISO
15609-1 and in accordance with the WPQR
qualified according to EN ISO 15614-1.

Only welders qualified according to EN 287-1
are allowed to make welds.

Welding the butt welds in the piping with
horizontal centerline must be done bottom-up.

Welding may be interrupted when at least 2/3
of the weld joint wall thickness is filled up, and
a slow cooling is ensured. For material in
groups 4, 5, and 6, welding can be interrupted
just exceptionally; if interrupted, post-heating
must be applied.
In case of welding the outlets, throats, and
sleeves of piping, and for butt welds thick .6
mm and more, all welds must be done at least
in two layers.
Forging (stemming) the welds is inadmissible.
The minimum temperature of welded parts
must not drop under +5°C. Should the drop
under this value occur, even the steels for
which no pre-heating is stipulated in the WPS
must be pre-heated to the temperature at least
150°C (austenitic steels excluded).
The pre-heating temperature required must be
reached at least 75 mm from the weld
centerline on both sides.
Available must be welding sets for welding

Svarové spoje musi byt provedeny v souladu
s WPS vypracovanou podle EN ISO 15609-1 a
kvalifikovanou WPQR podle EN ISO 15614-1

Svafovani muze provadét
s kvalifikaci podle EN 287-1
Svafovani  tupych svarG na  potrubi
s vodorovnou osou je nutno provadét pouze
zdola nahoru

Svafovani smi byt pferuSseno, pokud je
vyplnéno alespon 2/3 tloustky stény svarového
spoje a je-li zajisténo pomalé chladnuti. U
materiald skupin 4, 5, 6 je povoleno preruseni
pouze vyjimecné, je nutno aplikovat dohrev

pouze svarel

VSechny svary musi byt minimalné dvouvrstve
v pripadé pfivafovani vyvodu, hrdel a natrubkd
potrubi a u tupych svaru tloustky 6 mm a vétsi

Kovani (temovani) svaru je nepfipustné

e Minimalni teplota svafovanych dild nesmi

klesnout pod +5°C. V pfipadé poklesu pod tuto
hodnotu je nutné pfedehfat i ty oceli, u nichz
pfedehfev neni ve WPS pfedepsan, na teplotu
min. 150°C (netyka se austenitickych oceli)

Pozadované teploty pfedehfevu musi byt
dosazeno ve vzdalenosti min.75 mm od osy
svaru na kazdou stranu

K dispozici musi byt svafovaci soupravy pro

with infusible electrodes in the argon svafovani netavici se elektrodou v ochranné
protective atmosphere (TIG/141) and for atmosféfe argonu (T1G/141) a pro svafovani
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welding with stick electrodes (111/MMA). The

DSPW is well-experienced with using the
KMPI Mastertig portable welding sets.

All the welds made on piping with DN < 80 mm
must be completely done by the TIG method;
welds on piping with DN > 80 mm must be
done as follows: the 4-5-mm weld root with the
TIG method, the rest of the weld with a stick
electrode.

The welds on piping made of stainless steel or
the P91 material must also be argon-protected
inside during the entire welding cycle (by using
soluble foils for stop welds).

The piping of the steam in-take from the
steam separator via the RZ valve to flanges of
the regulation valves chamber and to jet
adaptors of the body bottom will always be
done with the outer and inner argon-protective
atmosphere. As the measure against
occurrence of cold cracks in the weld metal
and in the heat-effected zone, the followings
must be done:

o pre-heating in accordance with the
qualified WPS;

o post-heating after welding in accordance
with the qualified WPS (recommended
primarily for the P91 and P92 materials);

oannealing for reducing the stress in
accordance with the qualified WPS and
EN 13480 requirements;

The maximum recommended heating speed
for annealing is 100°C/h; the recommended
cooling speed after annealing is 70°C down to
the temperature of 300°C; then, it can be left
for unregulated cooling.

For the above-stated operations, an annealing
device with the temperature regulation and
suitable power capacity must be available (for
welding the steam piping, it is recommended
to consider an apparatus with the power c.
80kW), at least four separately operating
heating circuits, induction or resistance
heaters, and a feature for recording and
printing the heating cycle.

The number of welding and apparatuses
must be chosen in relation to the number of
piping welds and the assembly time schedule.
For welding of the symetric cross sections
eliminate the increasing deformation with the
reciprocal putting of the weld beads on both
sides of the cross section.

Any welding has to done with respect to
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obalenou elektrodou (111/MMA) SKODA ma
pfiznivé zkuSenosti s vyuzitim pfenosnych
svarovacich souprav KEMPI Mastertig.
Veskeré svary na potrubi DN< 80 mm musi
byt provedeny kompletné metodou TIG, svary
na potrubi DN > 80 mm jsou provedeny takto:
kofen svaru 4-5mm metodou TIG, zbytek
svaru obalenou elektrodou.

Svary na potrubi z nerez oceli musi byt b&hem
celého cyklu svafovani a chranény argonem
také zevnitf (pouziti rozpustnych folii pro
zaveérné svary).
Svarovani potrubi pfivodu pary od parniho
odlu¢ovace pfes RZ ventil k pfirubam komory
regulacnich ventild a dyzovym nastavcim
vnitfni ochrannou atmosférou argonu. Jako
opatfeni proti vzniku studenych trhlin ve
svarovém kovu a v tepelné ovlivnéné oblasti je
nutné provadét:
o predehfev v souladu s kvalifikovanou
WPS
o dohfev po svafovani v souladu
s kvalifikovanou WPS (je doporuceno
zvlasté u materialu P91 a P92)
ozihani na snizeni pnuti v souladu
s kvalifikovanou WPS a pozadavky EN
13480
Doporucena rychlost ohfevu pfi zihani je max.
100°C/h, doporucena rychlost ochlazovani po
zihani je max. 70°C az na teplotu 300°C, poté
je mozno ponechat chladnout bez regulace
Pro uvedené Cinnosti je potfeba mit k dispozici
zihaci zarizeni s regulaci teploty pfiméreného
vykonu (pro svafovani potrubi pary je
doporuceno pocitat s aparaturou o vykonu cca
80kW) a alesponn se Ctyfmi nezavisle
fungujicimi okruhy ohfevu, s indukénimi nebo
odporovymi  topnymi  télesy, s moznosti
zaznamu a vytisténi tepelného cyklu.

PoCet svafeCek a ZzihaCek je tfeba volit
s ohledem na mnozstvi svarl na potrubi a na
¢asovy harmonogram montaze.

Pri svarovani soumérného prufezu
vyrovnavejte vzniklé deformace stfidavym
kladenim housenek z obou stran prarezu.

VesSkeré svarfovani se provadi zasadné
s ohledem na minimalni deformace tj. vzdy
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minimum deformation it means at least 2
welders are welding at the same moment on
counter sides.

For the weld connections with the wall
thickness 10 mm and more have to be applied
the butt welding in several layers, moreover
the layers has to overlap each another as
drawn

Carry out all welds on turbine properly, if any
defect of tightness is found, it s
unconditionally necessary to repair it and
check it again

Instructions for ST assembly
210 MW Bandel — India
Document number: S12003-YK09-05MAA-747002

nejméné 2 svareCi svafuji souCasné na
protéjSich stranach.

e Svarové spoje plechu s tloustkou stény > 10

mm svarfujte ,natupo“ v nékolika vrstvach,
pfitom spoje a jednotlivé vrstvy se musi vzdy
prekryvat

o Veskeré svary na parni turbiné a potrubi

provadéjte velmi peclivé, v pfipadé zjisténi
jakychkoliv netésnosti svard, je
bezpodminené nutné tyto svary opravit a
znovu kontrolovat

2.13.6 Quality assurance of the weld connections / Kontrola kvality svarovych spoju

Thickness welds on outer casing of
steam turbine will be checked and evaluated
thus: acc. to TpQ100115.

Tésnostni svary na vnéjSich télesech
parni  turbiny budou kontrolovany a
hodnoceny takto: dle TpQ100115.

CSN EN |acc.

Cislo |Druh  kontroly -[Norma Ostatni udaje | Provadi|Ug&ast |Protokol | Ulozen
No. [zkouSky Standard Other data Carried | Particip | Record | Filed
Inspection - test out
1 Kapilarni Q15610 Ozn. svaru dle
302 [Capillary CSNEN571- | vykresu /
1 marking welds

ISO 23277 |drawing; Prot.

to

st. 1 2.2
CSNEN
10204,
2 Podtlakova Tp0063R Q15867; Prot.
600 |tésnost Q15870 3.1
(Vakuova CSNEN 10204
zkouska)
Vacuum test
3 Cistoty Tp1810R Stupen 3
415 |[Purity ¢l. 2.3.3 Degree 3

Thickness welds on water cooling piping
(Tp6055904) will be checked and evaluated
thus:

100% welds — pressure water tests (1,5MPa, 15
minutes) — acc. to TpQ03185#04.

Svary na potrubi vodniho chlazeni
(Tp6055904) budou kontrolovany a hodnoceny
takto:

100% svart Tlakova zkouska vodou (1,5MPa,
15 minut) - Dle TpQ03185#04.
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Cis. Druh kontroly — zkouska [Norma-tech. | Ostatni udaje Prov Prik
Nr. Check type - test podm. Other data
Standard
Ozn. Ugast |Uloz.
1 Svarovaci Q15603, Operace / Operation
Welding CSNEN729 032, 035-039 - zaznam
EN ISO 3834-|/ log
2
2 Prozafovanim CSNEN12517-|4 % svard
303 X-rays 11tf. 1, class | |4% welds
3 Tlakova Q15606 Dle vykresu protokol
411 Pressure Tp0062R 3.1. BEN10204
4 Cistoty Tp1810R ftf. Il, | Protokol 2.1
012 Purity class Il Protocol 2.1
5 Vystupni Q15600 Osvédceni
017 Output Q15100 Certificate

Thickness welds on gland pressure

measuring piping (Tp6077171) will be checked

Svary na potrubi méfeni tlaku kominkové
pary (Tp6077171) budou kontrolovany a hodnotte

and evaluated thus. takto.
Cis. Druh kontroly — zkouska | Norma-tech. | Ostatni udaje Prov Pruk
Nr. Check type - test podm. Other data
Standard
Ozn. Ugast [Uloz.
1 Svarovaci Q15603 operace 036
036 Welding operation 036
2 Kapilarni CSNEN571-1 |svaru
302 Capillary EN1289 ISO|weld
23277 st. 1
2 Prozafovanim CSNEN12517-
012 X-rays 1tr. I, class |

Welds on support construction of HP SC & IP IC
valves body will be checked and evaluated thus:

Svary na podpérné konstrukci télesa VTRZR a
STRZZ ventilu budou kontrolovany a hodnoceny
takto:

e 100% visual inspection according to CSN
EN ISO 17637, evaluation acc. to CSN EN
ISO 5817-D. In case of the weld on the
hanged elements the evaluation is carried out
according to CSN EN 1SO 5817-B!!

magnetic-particle inspection for the welds
identified as ,b“(supporting and suspension
elements) is in accordance to CSN EN
ISO17635; the evaluation carried out in

accordance CSN EN ISO 23278 st.2X.
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e 100% vizualni kontrola dle CSN EN ISO
17637 hodnoceni dle CSN EN ISO 5817-D. V
pfipadé svaru na zavésném prvku je provadéno
hodnoceni dle CSN EN 1SO 5817-B !

¢ elmagneticka zkouska pro svary oznacené ,b*
(podpé&rné a zavésné prvky) je v souladu s CSN
EN 1SO17635; Provadéno hodnoceni dle CSN
EN ISO 23278 st.2X.
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2.13.7 Welding documentation / Dokumentace svarovani

System

Assembly welds carried out during assembly
at site will be done in correspondence with
drawing documentation (list in chapter 1.3.)

and also corresponding with instruction
DSPW Q12803.
Documentation for welding must be

identifiable as part of “Documentation of
assembly supplier” with cover sheet and
number specificated by DSPW.

welds

of site-assembly

Montazni svary zajiStované pfi montazi na
stavenisti budou provedeny v souladu
s vykresovou dokumentaci (seznam viz
kapitole 1.3.) a smérnici DSPW Ccislo Q12803.

Dokumentace pro svafovani musi byt
identifikovatelna jako souc€ast ,Dokumentace
dodavatele montaze® s krycim listem a Cislem
uréenym DSPW.

Systém dokumentace montaznich svari musi

documentation has to be following:

O

Preparation of the welding procedure
specification WPS including specification of
heat treatment for each kind of assembly
weld and each kind of parent material
occurred at assembled accessory (in
accordance with drawing documentation). In
any WPS has to be always written the
number of WPQR.

WPQR is the document about qualification
of welding procedure applied by the
assembly firm before the start of work on
site for the welds which will be done. WPQR
can be issued only by the organization
which is certificated by the State.
Preparation of documents “Welding plan”
WP, which serve for precise identification of
welds. WP contains the data about parent
and addition material in weld joint, shape of
welds and about welding methode. To the
each weld mentioned in SP there has to be
assigned the number of WPS according that
the welding will be done.

Record list of welds RLW is filled just after
the each weld performing and it serves for
identification of welder, applied welding
methode and weld quality inspection. In
attachment of RLW there are reports of the
heat treatment including the time course of
temperatures during the heat treatment (the
charts) and reports about non-destructive
tests of the performed welds NDT (X-Ray,
ultrasonic, etc.).

Sub-supplier of assembly works has to
submit their welding documentation for
approval to SKODA specialist for welding
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Zpracovani specifikace postupu pro svarovani
WPS vcCetné predpisu tepelného zpracovani
pro kazdy typ montazniho svaru a zakladniho
materialu vyskytujiciho se na montovaném
zafizeni (v souladu s  vykresovou
dokumentaci). V kazdém WPS musi byt vzdy
uvedeno Cislo WPQR.

WPQR je doklad kvalifikace postupu
svarovani provedeného montazni firmou pred
zahgjenim praci na stavenisti pro provadéné
typy svarl. WPQR muze vystavit pouze
statem certifikovana organizace.

Zpracovani dokumentl ,,Svarovaci plan“ SP,
ktery slouzi k presné identifikaci svard. SP
obsahuje udaje o zakladnim a pfidavném
materialu svarovych spoju, tvaru svarld a
metodé svafovani. Ke kazdému svaru
uvedeném v SP musi byt pfifazeno Cdcislo
WPS, podle které bude svafovani provadéno.

Zaznamovy list o svarech ZLS je vyplfiovan
ihned po provedeni svaru a slouzi
k identifikaci svareCe, aplikované metody
svarovani a kontrole kvality montazniho svaru.
Pfilohou ZLS jsou protokoly tepelného
zpracovani se zaznamem C¢asového prubéhu
teplot tepelného zpracovani (grafy) a protokoly
nedestruktivnich zkousek provedenych svaru
NDT (RTG, ultrazvuk, atd).

Sub-dodavatel = montaznich
predlozit svoji dokumentaci svafovani ke
schvaleni specialistm pro svarovani
SKODA nejméné 1 mésic pred zahajenim
svarovani na stavenisti.

praci  musi

Prepared: O.Baroch
Approved: P.LeSeticky



https://truckmanual shub.com/

Instructions for ST assembly

Doosan Skoda Power 210 MW Bandel - India

Tylova 571 31600 Plzefi | Ceska Republika Document number: S12003-YK09-05MAA-747002

at least 1 month before beginning of the

welding on site. e Sub-dodavatel montaznich sluzeb musi
predat SVoji dokumentaci svafovani
e Sub-supplier of assembly works has to hand pracovnikiim montaznimu dozoru

over their welding documentation to DSPW (technického poradenstvi) DSPW na stavenisti
supervision (technical advisory) staff for nejméné 8 dni pred zahajenim svarovani na
assembly on site at least 8 days before stavenisti. Pfitom dokumentace musi byt jiz
beginning of the welding on site. The schvalena specialisty pro svafovani SKODA.
documentation has to be already approved by Dokumentace, pro schvaleni je pozadovana
the welding specialists in  SKODA. vtomto rozsahu: SP, WPS, WPQR a
Documentation for approval is required in this pfipravené formulafe ZLS, seznamy svarecq,
range: WP, WPS, WPQR and prepared forms certifikaty svare€u, seznam pracovnikll NDT a
of RLW, list of welders, certificates of the jejich certifikaty
welders, list of NDT inspectors and their
certificates. e Dokumentace predlozena pfed zahajenim
o Documentation submitted before beginning svafovani musi dale obsahovat: atesty
of the welding has to also contain: atests of spotfebniho materialu pro svarovani, seznam
cunsumable materil for welding, list device for zafizeni pro svafovani a tepelné zpracovani
welding and heat treatment of welds including svaru vcetné reviznich listd, dokumentaci
the revision sheets, documentation for provedeni tlakovych zkouSek a kontrol svar(
pressure test carrying out and welds testing vCetné Uuprav na zavésech a podpérach
including modifications applied on provedenych za uvedenym ucelem (aretace,
suspensions and supports for described vyztuzeni atd).
purpose (arrestment, reinforcement etc).
Priklady formulard:

Examples of the forms:
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Example of WPS for the thickness welds” ‘ Priklad WPS na provedeni téstnostnich

carrying out svaru
- Cislo: Rev. ]
SKODA POWER WELDING Q12883 a
a.s. Manufactur’s Welding | Page ]
Procedure Specification (WPS) | z 1
Location: Plzef T Examiner or test body:
Manufactur’s Welding Procedure: SKODA POWER a.s., OSD - WI 080
WPS No: S R111-07 Metod of Preparation and Cleaning:
WPQR No: RW TUV VP 4-88 machining, grinding
Manufacturer: SKODA POWER as. Parent Material Specification: Mat. Gr. 1
Welder$ Name: CSN EN 287-1 11375.1, 11378.1, Rst 37-2N, S235JRG2+N,
Welding Process: 111 (SMAW), manual S275JR+N, 5355J2G3+N
Joint Type: Single -V Material Thickness [mm]: 10 - 40
Weld Preparation Outsider Diameter [mm]: > 500
(Sketch) '
Welding Position: PA PC, PF
~ Joint Preparation Welding Sequences
8090 | . 1
: i T —
| SN NS L
AN + 7 -
.
. D
R— 3+‘ s .—- - o -
Welding Details: i} o )
Run Process Size of | Current Voltage Typeof | Wire Feed Travel Heat
Filler Current/ Speed speed’ | input’
Metal | [A] M Polarity | [m/min] | [mm/min]
1 1M 2.5 mm 80-110 | DC (ss) + |
111 32mm | 110-150 | DC (ss) +
111 40mm | 140-180 | DC (ss) +
Filler Metal Classif., trade name:
ESAB OK 48.00, acc. to EN 489— E-42 4 B 42 H5, (acc. to SFAJAWS A-5.1: E 7018) -
Any Special Baking or Drying: 100°C/1 hrs + 300 — 350°C/2 hrs
Gas, Flux: - ' Other information”;
shielding: --- Weaving (max. width of run): —
backing: -- Oscilation/ampilitude, freqvency,
Gas, Flow Rate: -- Dell time: -
shielding: - Pulse welding details:
backing: --
Tungsten EL-Type, Size: - Stand off distance: -
Details of Back Gouging/Backing: -- Gas Mozzle diameter: -
Preheat Temperature: > 16°C, for t = 30mm Torch angle: -
100-150°C for t = 30 mm
Interpass Temperature: max. 250°C
Helding Temperature: = 16°C )
Post-Heating: - ’If required
Temperature measuring: acc. to CSN EN 13916 - TS.CT According to EN 150 15609-1
PWHT andfor Ageing:
Time, Temperature, Method: --
Heating and Cooling Rates . --
Examiner or test body:
Manufacturer: SKODA POWER a.s. SKODA POWER a.s., OSD-WI-080
MName, date, signature: "26. 02. 2007 Mame, date, signature: 26. 02. 2007
Ing. Stumbauer Jifi Ing. Hranek Pavel
vy
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2.13.8 Safety works during welding / Bezpecnost prace pfi svarovani

e During the welding and the flame cutting, | ¢ PFi svafovani, paleni musi byt dodrzena
there have to be obeyed the legislation in platna legislativa (zakony, vyhlasky a nafizeni
force (laws, ordinances and regulations of vlady) vztahujici se k provadénym cinnostem.
government) relating to the carried out Dale musi byt dodrzeny mistni bezpecnostni
activities. Further there have to be obeyed all predpisy a predpisy specifikované
local safety instructions and all instructions objednatelem montazni firmy.
which are specified by the Orderer of the
assembly firm.

o Always have to be used appropriate safety | ¢ Musi byt vZdy pouzivany odpovidajici osobni
equipments. Safety belts for welders working ochranné pomucky. Bezpecnostni popruhy pro
in heights have to be made from fireproof praci svareCe ve vySkach musi byt
materials. z nehoflavého materialu.

e The closed welding place has to equipped | ¢ Uzaviené pracovisté musi byt vzdy vybaveno
with fire fighting accessories, with sufficient hasicimi pfistroji, dostateCnou ventilaci a
ventillation and the the bredds exhausting. odsavanim zplodin.

e The fire guarding of welding place has to be | ¢ V pribéhu a nejméné 8 hodin po svafovani
provided for whole period of the welding and musi byt zajistén pozarni dozor pracoviste.

8 houst after the welding.
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zkousek

3 Instructions for proceeding of the post-assembly
purge processes and pressure
k provedeni pomontaznich Cisticich operaci a tlakovych

tests / Pokyny

2.14Instruction for

operaci (PCO)

proceeding of the post-assembly purge
processes (PPP) / Pokyny k provedeni pomontaznich €isticich

PPP of the inner space of bearing stands
as well as all parts closed in the bearing stands
is done in scope of PPP of the lubrication &
jacking oil system. Preservation means which
are applied on components as the surface
protection, which are in contact with the oil filling
as well as with the seal compounds which are
used to seal the oil space must not influence the
chemical properties of the oil filling — especially
its demulsification factor. Wrong selected
preservation and seal compounds can
deteriorate the oil filing. DSPW has good
experience with preservation CORTEC VpCl-
322 and with seal compound NOVATO TL 350.

It is recommended to carry out the
flushing by oil or a hydraulic fluid after putting of
pedestals into grout (any pollution of concrete
foundation stool by the oil would mean that the
grout would not connect the concrete properly).

Servomotors of hydraulic control system
are not subject of PPP; PPP is carry out only on
piping of hydraulic liquid distribution.

PPP of the steam flow path in the turbine
casings is not carried out. During assemby it is
carried out only cleaning and degreasing of
contact surfaces, journals of rotors and surface
in area where the measurement with the
mechanical instruments is done. Preservation
means applied onto inner surface of steam flow
path are washed down by steam during the
putting of the turbine into operation and they will
appear as contained in the condensate. That is
why the type of preservation is always assessed
and approved by the power unit operator.
Preservation means determinated for the long-
term storage or the overseas tranposrt (the

Date: 12.11.2013
Last Revision:
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PCO vnitfnich prostor loZiskovych stojan(i
turbiny a vSech dild uzavienych v lozZiskovych
stojanech se provadi v ramci PCO systému
mazaciho & zvedaciho oleje. Konzervacni
prostfedky pouzité na ochranu povrchu dila, které
jsou ve styku s olejovou naplini stejné, jako tmely
pouzité k zatésnéni olejového prostoru nesmi
ovlivnit chemické vlastnosti olejové naplné -
zejména jeji deemulgacni Cislo. Nevhodné
zvolené konzervanty a tmely mohou znehodnotit
olejovou napli. DSPW ma pfiznivé zkuSenosti s
konzervaci CORTEC VpCI-322 a tmelem
NOVATO TL tmel 350.

Proplachy olejem nebo hydraulickou
kapalinou je doporuceno provadét az po zaliti
kozliki do betonu (nebezpeci znecisténi betonu
zakladové stolice olejem, které nasledné
neumozni spravné napojeni zalivky).

Servomotory hydraulické regulace nejsou
predmétem PCO; PCO se provadi pouze na
potrubi rozvodu hydraulické kapaliny.

PCO parni pratoéné &asti téles turbiny se
neprovadi. V pribéhu montaze se provede pouze
ocCisSténi a odmasténi stykovych ploch, loZiskovych
¢epu rotort a povrchu v mistech méfeni
mechanickymi méfidly. Konzervaéni prostredky
pouzité na vnitfnim povrchu parni prato¢né cCasti
se smyji parou b&éhem uvadéni turbiny do provozu
a objevi se obsazeny v kondenzatu. Proto druh
konzervantu vzdy posuzuje a schvaluje
provozovatel energetického bloku. Konzervanty
urCené pro dlouhodobé skladovani nebo
zamorskou dopravu (vosky) se pfed montazi musi
odstranit a nahradit lehkou konzervaci (napfiklad
nahradni dily).
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waxes) have to be removed before the
assembly and replaced by a light preservation
(for example spare parts).

PPP of turbine valves, control valves’ PCO armatur turbiny, komor regulaénich
chambers etc. are not carried out. These parts | ventili apod. se neprovadi. Tyto dily jsou
are delivered as cleaned from producer, they | dodavany vycCisténé od vyrobce, podléhaji
are under duty of the purity inspection done | kontrole Cistoty pfed odeslanim a o jejich
before dispatch and for their preservation the | konzervaci plati totéz jako o parni pritocné Casti
same principles are valed as for the steam flow | turbiny. V ramci tlakovych zkousek a PCO potrubi
path of turbine. During of pressure tests and | pfivodu pary a odbérld pary vstupuje C&asto
PPP of the steam inlet piping and steam | médium do ventili a klapek turbiny — v takovém
extraction piping the medium often enters into | pfipadé je nutno chranit vnitini té&snici plochy
the turbine valves and flaps — in this case it is | armatury a nahradit vnitini dily armatury
neccessary to protect the inner sealing surfaces | vestavbou (viz. kapitola 2.11.7.).
and to replace the internals of valve by the built-
in inserts (see chapter 2.11.7.).

2.15Instruction for doing of the tightness tests/ Pokyny k provedeni
zkousek téstnosti

Tigtness of the turbine components and Tésnost komponent turbiny a armatur
turbine valves is tested during their production | turbiny se zkous$i v prubéhu jejich vyroby a je
and it is documented by the reports contained in | dolozena protokoly v dokumentaci jakosti turbiny
the turbine quality documentation after turbine | po jejim odeslani na stavenisté (Passport turbiny).

sending to site (Turbine Dozier book). It is the: Jde o:

o water pressure tests of the HP & IP outer | o vodni tlakové zkousky vnéjSich VT a ST téles
turbine casings, the bodies of turbine valves turbiny, téles ventild turbiny a prevadéciho
and the cross-over piping (the whole pipe or potrubi (kompletniho parovodu nebo jeho
its seperated components) samostatnych dili)

o hydrostatic test of tightness of bearing | o hydrostaticka zkouSka tésnosti loZiskovych
stands stojanu

o vacuum test of LP outer casing tightness o vakuova zkouSka tésnosti vnéjSiho NT télesa

Nepropustnost svarli je ovéfovana
Impermeability of the welds is verified by | standardnimi metodami (kapilarni  nebo
the standard methods (capillary or penetration | penetraéni zkouska).
tests)
During assembly on site the tightness of Béhem montaze na stavenisti se provéfuje
bottom part of LP outer casing around the weld | tésnost spodku NT vnéjSiho télesa v okoli svaru
between turbine and condenser is checked by | mezi turbinou a kondenzatorem hydrostatickou
the hydrostatic test of steam space tightness | zkouSkou tésnosti parniho prostoru (po pfivafeni
(after welding of LP turbine casing to condenser | NT télesa turbiny ke kondenzatou a po provedeni
and after doing the tightness welds on this | t&snostnich svarl na tomto télese).
casing).
Pressure tests on cros-over piping are Tlakové zkousky na pfevadécim potrubi
not carried out on site; the parts of cross-over | se na stavenisti neprovadgji; dily prevadéciho
piping are tested ba pressure from manufacturer | potrubi jsou odtlakované od vyrobce a svary
and the welds made on site are checked by X- | provedené na stavenisti se kontroluji prozafenim
Ray and hardness measurement. a méfenim tvrdosti.
Water pressure tests of the steam inlet Vodni tlakové zkouSky potrubi pfivodu
pipeline are carried out either with the water | pary se provadéji budto se vstupem do télesa
entrance into the turbine valve body (after | ventilu turbiny (poté co je instalovana vestavba
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assembly of the in-built insert as the protection | pro ochranu sedla kuzelky vietena ventilu) nebo
of the seat of cone of valves spindle) or without | bez vstupu vody do télesa ventilu turbiny po
inlet to the turbine valve body after welding of | pfivafeni zaslepky parovodu pfed ventilem
blind-bottom to pipeline in front of the valve | (zavérny svar je proveden az po tlakové zkouSce -
(closing weld is done after the pressure test — | po odFfiznuti zaslepovaciho dna a je kontrolovan
after cutting the blind-bottom off and it is | pouze prozafenim a zméfenim tvrdosti).

checked only by X-ray and by hardness
measurement).

Before the steam entrance into turbine Pfed vpusténim pary do turbiny se provadi
the tightness test of whole vacuum space is | vramci uvadéni NT parnich pfepoustécich stanic
done during the putting of LP by-pass station | do provozu kontrola tésnosti vakuového prostoru
into operation (monitoring of value of vacuum | (sledovani hodnoty vakua po spusténi vyvév po
after the vacuum pumps” starting up and after | zahlceni ucpavek turbiny parou a po pferuseni
congestion of turbine glands by steam and after | chodu vyvév).
the interruption of the vakuum pumps’ running).

2.16Instruction for doing of the individual tests/ Pokyny k provedeni
individualnich zkousek

In scope of the individual tests the test of V ramci individualnich zkouSek se
turning gear is carried out on turbine as well as | provede na turbiné zkousSka chodu natacela
the tests of the steam control oriffices and | turbiny, zkouSky regulacnich clon a armatur
turbine valves. turbiny.

The other individual tests are carried out Ostatni individualni zkouSky jsou
on turbine accessories ie. The lubricating & | provadény na pfisluSenstvi turbiny tj. systém
jacking oil system, HP hydraulic, gland & vent | mazaciho & zvedaciho oleje, VT hydraulika,
steam system and drainage system — it is the | systém ucpavkové & kominkové pary a

individual tests on valves and their drives, | systtm odvodnéni — jedna se o IZ na
aggregates of HP hydraulic, pumps and their | armaturach a jejich pohonech, agregatech VT
electrical motors. hydrauliky, Cerpadlech a jejich

elektromotorech.
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Manipulace s télesy parnich turbin
Doosan Skoda Power /

Manipulation with parts of turbines
Doosan Skoda Power
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NDEL STEAM TURBINE 210 MW - SCREW /BOLT’s TIGHTENING

Priloha ¢.2 / Annex no. 2

SCREW and BOLT’s TIGHTENING
BANDEL STEAM TURBINE 210 MW

The last revision: 16.9.2013 Page no.: 1 of 9 Worked out by: O. Baroch SKODA



Screw & Bolts & Nuts arrangement:
= Washing of preservation off (petrol), deburring, checking of free turning in thread (nuts on bolt / screw), perfect degreasing by

acetone.

= Application of the sliding lack (if pre-scribed) into thread of bolt/screw + nuts and onto the contact face of the nut - all just
before their installation. Letting the lack drying for at least 24 hours in a dust-free place.

https://truckmanual shub.com/

BANDEL STEAM TURBINE 210 MW -

SCREW / BOLT’s TIGHTENING

= Application of the anti-sizing lubricating compound with sufficient thermal resistance into thread of bolt/screw + nuts and onto

the contact face of the nut before the nut assembly onto the bolt / screw.

1! ATTENTION: Use exclusively the lubricating means which are pre-scribed in SKODA drawings !!

Sliding lack: Molykote D321R
Anti-sizing compound for extremely stressed bolt joints with the high thermal resistance:
Molykote G Rapid + (up to 450°C) or GLEIT-p HP 505 (up to 1200°C)

Bolts / Screw tightening in the Flange Joints:

Bolts / screws tightening in flanges at high-pressure joints have to be done together with checking of the circumference gap

between the hubs of both counter-flanges. During the tightening there must not arise such deformation which can cause leakage in the

contact surface.

1) COUPLING BOLTS:

Coupling bolts tightening is evaluated according to the bolts” extension - so it is necessary to properly measure the length of bolts
in free condition just before their installation (micrometer) to be possible to compare it during tightening.
The bolts extension can be achieved by impact-wrench or easily by means of the torque machine with the torque control - equal
torque is written below.

[7]o.02][A-B}

[//0.02]A-8|

094018
920 H6/v6

né s protipfirubou po natazeni vénce
fange after o frgng

[/To,02]A-B]

20x 044 G6 Struit spolecnd s VT rotorem | (4 7
Raom iogobor Wi HP 16 4 \

COUPLING | @ BODY of | Amount | THREAD of | NUT TORQUE REQUIRED SOCKET TORQUE HEAD | Varnish
COUPLING CASTLE Drawing no | ESTIMATION | BOLT (AVAILABLE) | SPECIFICATION
BOLT NUT EXTENSION
HP-IP turbine | @44 G6 20 M42x3 Tp6019459 | 4100 Nm 0,22+£0,02 mm | Castle end/ Square drive 1" NO
rotor Inner square 1"
IP-LP turbine | @65G6 16 M60x 4 Tp6076929 | 11700 Nm 0,37 +£0,03 mm | Castle end/ Ring Cassette type | NO
rotor Hexagon 65 mm | with inner hexagon
LP turbine- 70 G6 16 M64x4 Tp6078820 | 12900 Nm 0,41 0,03 mm 65 mm 22
Generator
rotor

Castle end / Inner square 1"

Sockets for the castle nut are available on power plant:

2) HP outer TURBINE CASING :

Scope of the tightening by preheating:
Install the bolts with nuts, tighten the nuts by impact wrenches to put it into full contact with flange, check if also parting plane of
flange is in proper contact, mark mutual position of both nuts onto flanges and on bolt, mark the prescribed nut-turn angle on flange by

The last revision: 16.9.2013

Castle end / Hexagon 65 mm

Page no.: 2 of 9
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BANDEL STEAM TURBINE 210 MW - SCREW /BOLT’s TIGHTENING

means of template, install of heaters and preheat bolts, turn nut in hot state to reach the template-marking (check if only nut turned),

remove the heaters and let it cool down.

!! Attention: Obey safety instruction given by producer of heating device and use equal personal protection means for hot handling !

TORQUE TIGHTENING

42 nuts M56x4 Tp814155 pos.11, Hexagon 55
mm , screw Tp6075317 pos.10 material
1.4913+QT, Torque 3000 Nm with slide lack
space between the two bolts 42 mm

TORQUE TIGHTENING
4 nuts M64x4 Tp813686 pos.7, Hexagon 65 mm , screw

Tp6005287 pos.6 material 1.4913+QT, Torque 4100 Nm
with slide lack

TORQUE TIGHTENING

58 nuts M90x6 Tp814159 pos.4, Hexagon 85
mm , screw Tp6070925 pos.2 material
1.4913+QT, Torque 13000 Nm with slide lack
space between the two bolts 55 mm

The last revision: 16.9.2013
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BANDEL STEAM TURBINE 210 MW - SCREW /BOLT’s TIGHTENING

3) HP INNER TURBINE CASING Tp6075910:

TIGHTENING by PREHEATING
26 bolts M 100x6 pos.2 Tp6053422, material
1.4913+QT, bore @22mm,

26 closed nuts M 100x6 pos.3, Tp814160, 6HR
100 mm, mater. 1.7709+QT, template
Tp6055941, nut-turn angle 74°+4°,

space between the two bolts 55 mm

4) IP OUTER TURBINE CASING (Tp6072207):

TORQUE TIGHTENING TORQUE TIGHTENING

4 pc opened nuts M80x6 Tp814157 pos.15, Hexagon 36 pc closed nuts M45x3 Tp6072207 pos.18, Hexagon

85 mm, screw Tp6024963 pos.2 material 1.4913+QT, 46 mm, screw Tp6025448 pos.5 material 1.4913+QT,

Torque 8800 Nm without slide lack Torque 1500 Nm without slide lack space between the
. two bolts 70 mm

54 BT <% TORQUE TIGHTENING
2 (33)-34)(38)-30) @@ (8G9 80 pc opened nuts 1SO4032-M33-8 pos.32, Hexagon
P = A 41 mm, screw pos.31, Torque 560 Nm with slide lack
A, / - space between the two bolts 75 mm

| BRCPRON

,( & G4 20| TORQUE TIGHTENING
8 pc opened nuts M36x3 Tp467064 pos.20,

(a7} (3o\ (31T

@® (1420 | Hexagon 41 mm, screw Tp6034357 pos. 7
material 1.4913+QT, Torque 800 Nm

TORQ[?{ TIGHTENING
without slide lack

50 pc oplened nuts M72x6 Tp813889
pos.16, Hexagon 75 mm, screw
Tp6068124 pos.3 material 1.4913+QT,
Torque 6500 Nm without slide lack
space between the two bolts 45 mm G-

TORQUE TIGHTENING

8 pc opened nuts M36x3 Tp467064pos.20, Hexagon
41 mm, screw Tp6045032 pos.8 material
1.4913+QT, Torque 800 Nm without slide lack

space between the two bolts 38 mm

TORQUE TIGHTENING

18 pc opened nuts M39x3 Tp467065 pos.19, TORQUE TIGHTENING

Hexagon 41 mm, screw Tp6042709 pos.6 32 pc opened nuts M48x3 Tp813816 pos.17,
material 1.4913+QT, Torque 1000 Nm Hexagon 55 mm, screw Tp6014586 pos.4 material
without slide lack space between the two 1.4913+QT, Torque 1800 Nm without slide lack
bolts 40 mm space between the two bolts 30 mm
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BANDEL STEAM TURBINE 210 MW -

5) IP TURBINE INNER CASING (Tp6071284)

TORQUE TIGHTENING

4 pc opened nuts M56x6 T Tp814155
pos.9, Hexagon 55 mm, screw
Tp6031931 pos.8 material 1.4913+QT,
Torque 3000 Nm with slide lack
space between the two bolts 55 mm

6) LP turbine outer casing (Tp6072400)

TORQUE TIGHTENING

44 pc opened nuts M30 Tp6006657
pos.13, Hexagon 46 mm, screw pos.17,
Torque 375 Nm with slide lack space

TORQUE TIGHTENING

80 pc opened nuts M33-5 pos.7,
Hexagon 75 mm, screw pos.6, Torque
400 Nm with slide lack space between
the two bolts 70 mm

between the two bolts 100 mm

r i
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TORQUE TIGHTENING

144 pc opened nuts M42x3 Tp814152
pos.14, Hexagon 46 mm, screw pos.15
Torque 1050 Nm with slide lack space
between the two bolts 110 mm

The last revision:

16.9.2013
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SCREW / BOLT’s TIGHTENING

TORQUE TIGHTENING

20 pc opened nuts M72x6 Tp813889
pos.6, Hexagon 75 mm, screw
Tp6024167 pos.5 material 1.4913+QT,
Torque 6500 Nm with slide lack
space between the two bolts 35 mm

L

D2 i
S

TORQUE TIGHTENING

286 pc opened nuts M42x3 pos.36, Hexagon
46 mm, screw pos.23 Torque 1050 Nm with
slide lack space between the two bolts 65 mm
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BANDEL STEAM TURBINE 210 MW - SCREW /BOLT’s TIGHTENING

7) CARRIER of IP DIAPHRAGMS no. 4-5 (Tp6069850):

Otvor pro zavésny prvek M36
7 iole for hanging element 36

TORQUE TIGHTENING

10 pc closed nut Tp467065, M39x3 ,
Hexagon 41 mm, pos. 3, screw
Tp6072422 pos.4 material 1.4913+QT,
Torque 940 Nm with slide lack space
between the two bolts 30 mm

 otvor pro zavsny prvek M35 TORQUE TIGHTENING

= i 10 pc closed nut Tp467065, M39x3 ,
Hexagon 41 mm, pos. 3, screw
Tp6072422 pos.4 material 1.4913+QT,
Torque 940 Nm with slide lack lack
space between the two bolts 45 mm

9) CARRIER of IP DIAPHRAGMS no. 8 - 9 (Tp6070234):

10 pc closed nut Tp467065, M39x3 ,
Hexagon 41 mm, pos. 3, screw
Tp6072422 pos.4 material 1.4913+QT,
Torque 940 Nm with slide lack space
between the two bolts 45 mm

_QerprozadsnipnekMi2 | TORQUE TIGHTENING
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BANDEL STEAM TURBINE 210 MW - SCREW /BOLT’s TIGHTENING

10) Bodies with HP Stop & Control valves (Tp6067929/Tp6073670):
Stop Valve

AA

o5 0 3

E) \
Eﬁ@éﬁﬁ@é

\ / AN 2
¥ w2 e ® e W o &
o u
o

.

TORQUE TIGHTENING
NO. OF THREAD DRAWING | TORQUE HEAD | POSITION DRAWING POSITION MATERIAL | TORQUE NOTE
NUT NUT SPECIFICATION SCREW [Nm]
12 M30x9 Tp6026588 46 40 Tp6026021 29 1.4913+QT 350 With
slide lack
6 M16x45 - 24 - Tp6051272 34 1.4913+QT 85 With
slide lack
Control Valves:
AA T BR 78 = (-:ZC r 38
@ 5 2 ;: D5 0
i i G RAR
: L Ve @ ¢ =
¢ e 0
= D2
i n ||
TORQUE TIGHTENING
NO. OF THREAD DRAWING TORQUE HEAD | POSITION DRAWING POSITION | MATERIAL | TORQUE NOTE
NUT NUT SPECIFICATION SCREW [Nm]
16 M56x4 Tp6034079 85 55 Tp6062980 40 1.4913+QT *) With slide
lack (f=0,06)
32 M39x3 Tp467065 41 57 Tp6036315 43 1.4913+QT *¥) With slide
lack (f=0,06)
14 M24 Tp809626 36 59%* - - - 230 With slide
lack (£f=0,06)
- M20 - 30 - Tp6023052 50 1.4913+QT HoAE) With slide
lack (f=0,06)
6 M20 - 30 60 Tp6059143 48 1.4913+QT 94 Molykote G
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BANDEL STEAM TURBINE 210 MW -

SCREW / BOLT’s TIGHTENING

rapid +

3 Mi12

61

Tp817206

51

15320.5

26

Molykote G
rapid +

*) tighten bolts so that shall be metallic contact between valves body No.1 and valves covers No. 2,3 (informative tightening torque with sliding varnish — for

M56x4 — 2870 Nm)

**) tighten bolts so that shall be metallic contact between valves body No.1 and stop valve (informative tightening torque 980 Nm — with sliding varnish)
*%%) tighten bolts so that shall be metallic contact between valve cover No. 2,3 and body of gland No. 16,17 (informative tightening torque 160 Nm — with

sliding varnish)

11) Bodies with IP Stop & Interceptor valves (Tp 055193/1):

o
87 89 (88 %0 S
52)(51)(53) (37) (29) (§) (11 62) (7) 22) (05 (12) (66) (31) (64) (14)26)13) (67) (6) (116
85 86
857560 119 7 787
79 2 117) (4)(41) (45) (60) (40) (63 (68 35 (100
100)36) 71)(126)  (76/63) (25 g
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TORQUE TIGHTENING
NO. OF THREAD DRAWING TORQUE HEAD | POSITION | DRAWING | POSITION | MATERIAL | TORQUE NOTE
NUT NUT SPECIFICATION SCREW [Nm]
80 Mo64 x 4 Tp6039866 65 75 Tp6042106 60 1.4913+QT 4500 With slide lack
44 M30 Tp6034087 46 76* Tp6026021 63 1.4913+QT 450 With slide lack
32 M24 - 36 - Tp6023026 67* 1.4913+QT 230 (inf.) | With slide lack
16 M24 Tp809626 36 TTH* Tp6042791 68 1.4913+QT 180 (inf.) | With slide lack
16 M20 Tp6034084 30 78 Tp6047560 69 1.4913+QT 130 With slide lack
12 M20 - 30 - Tp6023052 70 1.4913+QT 170 With slide lack
12 Ml16 Tp6034083 24 79 Tp817164 71 1.4913+QT 32 With slide lack

*) tighten bolts so that shall be metallic contact between diffuser No.6 and valve chamber No.1
**) tighten nuts so that shall be metallic contact between cover No.4 and bush No.5
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BANDEL STEAM TURBINE 210 MW - SCREW /BOLT’s TIGHTENING

12) Foundation bolts (Tp6075643)

AA BB CBL D-D
20 120 10 !
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TORQUE TIGHTENING
NO.OF | THREAD | DRAWING | TORQUE HEAD | POSITION | DRAWING | POSITION | MATERIAL | TORQUE NOTE
NUT NUT SPECIFICATION SCREW [Nm]
12 M42 Tp811501 65 19 Tp818317=1 20 1.0038 1150 | With slide lack
(£=0,15)
4 M42 Tp811501 65 19 Tp6037219 21 1150 | With slide lack
(£=0,15)
10 M42 Tp811501 65 19 Tp6019888 22 1150 | With slide lack
(£=0,15)
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