™ with 65 % load masi in operaticn with ne lube bundlg

GEC ALSTHOM iSHEET  Ziz
POWER PLANTS DATA SHEET CONDEMSER MN* BO1 DS 009 REVISION : ¢
ENGINEERING
1 |
BN CONSTRUCTION  reck |
3 | Canstruchien standard - number of sections 1
B DIMEMSIONAL AND CONSTRUCTION CHARACTERISTICS - Ihickness mr o i
5 | Exchange suface i 17314 - byoe ol turbine conrection welded
§ | - lube igtal nuenber 25070 - cendonzed fexible supparting biock YES (Sprngs)
il _normal ube number 23000 - lurbinefeon denser expansion joind MO
8 - oulside gramelerihmghrees mm__ 18/0.5 Turbrme by—pags
2 . pAch mm_ 24 - hpe GEC A Ceias
10 - etledive length m 12213 - anangomeril honzenal
1 . botarl length mi 12263 — |hickness Imryt
12 | - tubes of air coder MATERIALS
1d . fumber A2 HNormal tubes Tilanium
T4 | . otnside damclerthichness mm | 18/0.5 Impact lubes Titamium
13 | - impact lubes Air cooler lubes ThantLm
16 . Number of rews 1 Fronl lube shegts Titamium
17 - nurmber of tubes 1250 Intcimediate lube sheets Carbon steg|
[ 18 | “ouiside diameterthichness mm 18407 Body :
19 | - assemibly method Heck "
200 . inlet end expanded ¥aler boxes ‘
1 _éﬂgt_em___ oxpanded Hobweh -
EE’E Walerboxes Spacers
23 | - number finkel + aullet) 4 PROTECTION
24 | - batled or welded balled Internal Sodox or equi.
25 | - divided of non—divided ton divided | Extarnal FPrimes
26 | ~intemal ooating  —— neaprens [dimm thick}
[ 27 |- desion pressure bargage  3+Fw WEIGHTS AND DIMENSIONS
28 1 - test pressure Besording to bar gage 4.5, WENGHTS kg
[ 29 | - nimbor of pipes finlet + outlet) 4 Tubas 40000
30 | - infet nipes digmeles mm 800 Tube sheals SO0
31 | - cutlat pipes diameter mr TR0 Waler bouxes 25700
22 | Shell Sheft _
[ 33 |- number 1 Necks) 42500
34| - thickness mm 16 Turting by—pass 12006
[ 35 | - nimmber of “eclionz - Tolal weight:
|35 | - lube expansion sevice MA — amply 250000
37| Hatwell j - in oparaling erder 410000
ERE integraded | — tiled with water 850000
e num ber 1 LAMENSIONS
40 | ~ primary well capacty m 58 Déslance formn hotwall boliom o bine connection 7540
[~ 41 |- secen dary wedl capagty m WA Hetoht od ek m A.210
42 | - waler channet - Section nn R Creralt wiclh iy 9,000
43 | - thicknes mm 1627 Owverall knith m 17,200
44 |- deglh of wen mm {100 Height o veater boves L. m 3,175
45 {Tube shestz Gimensicn of e shoels m x 2 043 57
[ 46 |- ype simple Wollme under vastum e 550
47 | - number {im=t and outlel} 4
[~ 48| - hoightwidin mm 29402570 | CRAWINGS
49 | = Ihickness mm 25 Floor lavend and feade LAYVIMCEXROIC G001
50 |Tube Suppart prates Overal dmessions. « LAVIMMCEXBOTIMDO
51| - number per bunde 50 Part s  LAVOIMOEYB0IMDC0R
[ i2 |- pAch mi 52636
[ 53 |- thickness mm 20 _
4
| 55
=
LT
52 | AEMARKS P = Full asium
o . i
[ &0
[~ 51

BC| 50| DD




GEC ALSTHOM LATA SHEET DATE : 18.3.98
M*BO1 DS 0D AUTHOR TH
POWER FLANTS CONDENSER SHEET 12 |CHECKED BY
H EMGINEERING . .
FEVISION . C APPROVED
1 CUENT PRC PROJECT: LAVRICHN -~ 550 MW QOMINED CyCi_E 3LOCK FLIMCTIONAL CODE
2| QUANTITY 1
3] WNSTALLATION [Tyl [+1+1 MAMNUFACTURER Mirs REFEREMNCE
Py GEC a1 STHOM Oelas £ 39953
METHA |
¥
E OPERATING CHARAC TERISTICS T
! | Condonser bnad:
& | - main turbire exhausl steam Mo Lih G0
|3 | — sleam enthalpy ky'kg 2945 8 ]
4 10 | - ouwihary hurbine exhawst soarn fow Lt -
i 11| - steam anthalpy Kjka
12 | - tlow of drains fom Uh =
13 | — drain enthalpy kikg -
1 | Abselute pressure al lurbinefrondenser sonnection rAbar abs B3
i | — conesponding samsatien lemperalive al condenser inlel "C xR
§ 16 | Circulaling water icmperature "L 22
I 1T [ Circulaling water fow h 4316830
*y 18 | Circulaling water nature,
FEN guality Saa waler
T 2 | - spedtic heat kg C 3.08
21 | - wolume mass _ keyfm? 1037.8
& | Circulaling water lomperature rise aY 8
24 | Condensate pginch paint c i
24 | vvalar votocity through the lubes 15 v 2.3¢2.08
25 | Mumber of passes i
26§ Head Joss on circulating water sidet inlctiautlet fiange mws 5.504.5
# | Cleanliness factor Q.85
24 | Exchonna coefficient kealirmhC HE| 55
29§ Temperalure differenca in air cosing Zone " 4,9
A0 | Subcooling of eondensate i 0.5
31| Condensale resarve m ]
32 | Condenzsale O content with normal make—up (10 b ppb 10
|39 | Condonsate O, contert al 100% load with max. make -up {50 Uh] pob 15
| _H_| Pressure redecing and desuperhealing device of turbine by—pass system: HF LP
35 | — steam flow . R Ixiog 2 Ax45,4
36| — steam enthalpy 2 kg 24436 2874.5
3 4 - pressure ol deam downsiream pressorg reducing vabves har ahs 15 3
38 | — max. ternperaturs at turbine exhaust casing i 3G BO
(39 | ~ aesuperhesting water flow Vh AXES dx4.8 ]
40 | - desuparheating waler lemperairs C 50 50
¢ 41 | = desupcrheating waler pressure bar abs, & Fairi & mini
42 | Fecircllaling bofosa slading:
41 | — recitcuiated water fow b l
44 1 — lime to being condensate O, contert to 10 pob mn
43 | — steam fow during recirculation (al bar "L vh
46 | Condenser perflarmantce ¢urvas 1or water b peratures rom 13°Clo 26715
47 | Tor Rows versus [ha laad;
48 | — curve Mo PO LA 42 8% Full condenser and 2 CW pummgs in operalion
48 |- e No FC LA 42 01 Hall condenser and 1 CW pump in aperatian
50 | The cendanser is designed te operale under the fallewing conditions:
= 41 Full eondersed and 2 CW. pumps in operalion
52
24
o
55 T
i8 | REMARKS
97| =Wk 10% plugged tubasfwith 10% additional Iubes
B
S0

HoHIKD| DOC
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Volume: B Ta
Secticn: APPENDIX &
C

itemized general layout drawing LAveu M cex’
of rondenser drawn to scale » ot Mool ng

ASsociated elevation views and
: - il o3
Sectiocnal drawings ;EF{.r??.‘,. no.

Circui. water velociry withip
tube bundle
at MCR - 2
at THSL L2, &P s

Min. admissible C.wW. velacity
within tubes * 1.5 n/s

occurring at (condition) ?M#hﬁ¥§¢ﬂ..:
reason for limitation *F:u+.u+axuaK

Associated hydraulic loss of
C.W. taking account of tube anp-
load cleaning system
at MCR TR EE R bar
: at 0.5 MCR Lol - bar
at TMSL e e, bar

Max. admissible tolerance of
the cooling water hydraulic loss 10 %,

Fouling resistance on C.W. — —- 5
side of condenser tubes *  N.A, m® sE/kJ

Basic heat transfer coefficient 5
at MCR . Je LRI /mT osE

{0
(o
Wt
{p

Correction factor for
Value aof factor
Correction factor for
v Value of factor
Correction factor for
Value of facter o« ..
Overall heat transfer coeffiji-
clent at MCR
Applied cleanliness factor
A=ssociated LMD
Condenser heat duty x overdesign

...........

-----------

-----------

-----------

* % W o* oA W

K3/m? sK

F.l5 e S
A5 o kW

¥ % W ow

Tube Bundle

Tubeszg -

Type of tubes (drawn plain/other) * STRAIGHT
Tube Material * TITANIUM

ALSTHOM/LAV7 Y03



Page:BB1.3-44

Volume: @ ' Date:16.02.95
Section: APPENDIX & Rewv, :
)]
Lesignation T H3XAGR 2
Analysis in % by weight (Jﬁm ASTHY L H, ‘?-.ﬂf‘r/@,':.’-js% P
B338grs =NOOZ ST ot 2 /3
*LAGS /T Rans oy
Thermal Conductivity 24,6, . kIsmsK
Thermal expansion coefficiant ,..ia.ﬁixﬂEE'mm;mK
Special remarks M e ..
Manufacturer “Vallnex .. _
Number of tubes "~ 25 070 {jam;.fn:&u

(6%, ad diiowa | hLu}

Tube size, outer dia. x wall
thickness * 18 x p.g mm DN % mm

Specify other tube materials -

and/or sizes employed in par-

ticular areas of the condenser

(€.g. alr extraction zone, LP

bypass steam admission) * 1B x 0.7 mm

' Length between tube sheets : ’
12213 mm,

{exposed to steam} *

Method of tube attachment in

tubhe sheets * EXPANDED

Special treatment of bores inp

tube sheets to hold tubes t (hrmoved

Tube pitch related to direction 1 ‘M

of steam flow seedrawing/section L0 00R @ﬁnn-jnm.
Transvarsea v 24 Tmm
Longitudinal * 20,78 mm
Between tube rentre lines =24 ... ... mm

Shape of tube pitch {=gquare,
etc . ) * TRIANGULAR
Inclination of tubss versus &
horizontal line
Amount of * 5 mm/m
Towards inlet/outlet of C.W. ., &4 ... . P
Provisions made for achieving
an even distribution of steam '
arcund and along the tube bundle ;I}@JF¥¥,?@%5kﬂ'1“
Air extraction zone see drawing/
section *No. /na. Bol Mhod
. . o ~Sffe—aneteerdrawdmg
Gilve brief deseription of tvpe
of air extractianpzone v *ggzrﬁ§?QJ.ﬂE¢jq_
it hagd._.
an&_uFFar tﬁ+ﬁlﬁﬁ

.
0)
—n

Provisions made to avoid inad-
missible thermal differential
eXpansion/stresses between outer

ALSTHOM/L.AVT Y03



Fage:BB1 3-1:
Volume: B Late:15.02.98
Section: APPENDIY B Hev. :
0

and inner tubes and condenser
snell and against tube buckling

Specify specific forces, stresgses

and safety factors

Tube Sheets

Material

Thickness

Plating/coating
Material {Titanium)
Thickness (& mm, min}
Water/steam side .

Tube Suppoart Plates/Baffles

Materisl

Thickness

Spacing

Ratio of spacing to outer tube
diameter

Equally spaced

Humber provided

Method of avoiding tube
resonance with harmonics
of turbine shaft speed and
eXcitation caused by steanm
flow disturbances

Condenser Shell and Hotwell

Condenser Shell

Material

Width feeiewpitaer

Thickness

Incl. a corrosion allowance of
Humber of expansion bellews in
tha shell

Condenser Neck

Material
.Dimensions of inlet flange
towards turbine exhaust, length

AT QU FT AT WAy

-;3hell without
expansion jolnt

L]

SOLID TITANIUM
25 mm

L

-----------

*CARBON STEEL

* 20 Rim

* 581 mm -
32.2 Imm /S mim

* R, ... yes/no

* 20 X 7

*CARBON STEEL

* g4go mm
* 16 mm
G mm
. NA

*CARBOM STEEL



Volume :

B

Section: APPENDIX B

Q

X width cre=dinmae=s

Flange pressure rating
Connection standard

Vertical height of connect.
PiECE{thuf::Uﬁﬂf+1ﬁwﬁrpmﬂ5)
Cutlet size of connect. plece at
cond. shell: length z Wildth Adseam
Thickness-of neck wall

Location of turbine exhaust

fixed point

Expansion bellows provided = Ho
arrangement and design details

of LP bypass steam Spray cones
see drawing/section

Hotwell

No. of per total condenser * 1
Material
Dimensions see drawing/section
Length = width/dase. /height
Wall thickness
Capacity: residence time of maip
condensate related to

MCR
Residence time for adverse oper-
rating conditions/failures

Connection to main condensate
suction pipe
nominal bore
pressure rating
L¥pe of connecticn
connection standard

Haterboxes
Material

Dimensions see drawing/section
Wall thickness

Incl. a corrosion allowance of

Corrosion Protectian Waterside

Type of protectien {plating,
coating, paint, etg.)
Protection provided for
waterboxes /tube sheets
Material

Besignation

Analysis in % by weight

ALSTHOM/LAVT Y03

Page:BB1.3-49
Date:i16.02 95
Rewr,

*634¢ X T92R mm ¥ mm e
e 4
* VG..C-UP P bar

*jjffgﬁéi#ﬂiimm X Mmie
" 24D mam

...........

. B 04 HDogy/Mdeed

........... 0. /ho.

*CARBON STEEL /o0
B OO e
*11710/8400/1100 mm

* 16522 mum

¥ g -minutes
e e minutes
A e .. minutes
* ﬁﬁg mm DN
TP L T S NP bar
« Bofk wald

OINA L L.

A et no, fno
* 20 mim

* 5 mam
*COATING

*NEOPRENE /N _ :
*CARHON STCEL
*A 285



Page:BB . 1-z9

Uﬂlume: g Date:1a .02, 96
SeCtlion: APPENDIX B Aew ..
O
R, 1/ £
Thickness of layer £ 3 mm
Method of applicatian P

Guaranteed service life {min.
< years} of protective laver

at MCR e, YeEars
Special remarks PP g
Type of outer surface protection ;Tfai¢ﬂLchh§

Type of attachmen:t of waterboxes

to condenser shel} {weldedjhnlted) *  BOLTED

Plugging of defective condenser

tubes may be effected on lead *by 1/2 bundle
in operation

Withdrawal of defective condenser

tubes to he effected at inlet/

Qutletr waterhbox :

Available space witiin opposite

waterbox sufficient to assist

tube withdrawal and to allow

expending of new tubas ST Yes,/ ke

inletrpgssit w.b.

Retubing of condenser may be

rperformed without remgpving the

whole waterbox assembly *  po ¥es/no
Hinged manhole covers provided

at inlet/outlet waterbox * yes

Hinged inspection deor provided

at inlet/ocutlet waterbox - noe

Connectian of cooling water lines
nominal bore = 1800 mm [N
pressure rating according to
result of water hammer calcula-

tion performed for C.W. system ...... =T bar +Holl vecoum

connection standard *t AWMA Clew. D

]
WLondenser Support

Magnitude of condenser pull
directed upwards

at MCR LI ... kN
at THMSL .. O.... xN
Effective loading oi_cT -
denser support { TetTeal) 12 6o
Mmadx. £ a2t kN
min, * 33.2{-:" kN

Type of condemnser support
{springs/rigid support and

bellows/other) * SPRINGS

Manual adjustability of

support possible during

normal gperatidn LLae L ves,/no

ALSTHOM/LAVT Y03
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GEC ALSTHCM CATASHEET DATE 0304 08
MY CZ20 OS5 001 AUTHOR TH
POWER PLANTS TUBESHEET EXCHANGER SHEET 141 CHECKED BY
EMGINEERING
REWVISION G APPROVED
1 CLIENMT FPC FRACUECT L AVRION - 550 hiw O - BLOCHK FURCTIONAL COODE
2 QUANTITY 2
3 INSTALLATION | Fiesear MANUFACTURER Mir's AEFESEMNCE
4 | TYFE Horizonital GEC AL STHOM Deias CH 12271
5
5] QPERATING CHARACTERISTICS WATEREOXES
7 Heat o be cxchanged kW BO0 Numbes 2
& | PAMARY FLUID |inslde tubes) Shapa cnical
4 | Malure seawaler Thickness mm [:]
10 | Specific keat kJikg © 158 Mumber ¢l waler inied and oullel pipes 2
11 | Yolume mass kgfrr 1024 Dhameter of waler migt pipe mrm 450
12 | Flow pet exchanger mr/h 1330 ‘Diameler of water sutlel pipe mm 450
13 | Inlel lemperalure G 26 SHELL
14 | Cuile temperalure C a0.s Shape cylmdrical
7, | Yolocity through the tubes 'S 2.0 Thickness mm 15
I | Head loss mWG 3.5 "Muriber of waler infet and oullal pipes 2
17| Waterbax design prassure bar gauge 3 Diamnetar of wates inket pipo mm S00
18 | Walcrbox lost pressure bar gauge 4.5 Diamelar of watcr outlel pipe mrm B0
19 | SECONDARY FLUID [on shell sidg) TUBESHEETS
20 | Mature demneralized watar NWumbor 2
21 1 Specific heat kg™ C 418 Ehiameter AIm 1020
28 | valuma mass Iegfrr 334 Thicknaas mr 25
23 | Flow por oxchangar . mfh BOG BAFFLES
24 | Exchanwet inlet temperallure " 38,5 Meamber 13
25 | Exchanger oullet temparaturg *C A2 Spacing mm 492
26 | Velocity an shell side iminifmacd) s " {amangameant will be confirmed at deladed designg
27 | Head koss WG 5.5 maw MATERALALS
28 | Shel design pressure har gauga 10 Type Grade Slandards
29 | Shell 1est wraseira bar geuge 15 Tubes £330 2 ASTH
30 Tubeshocls B 265 2. ASTM
a1 3 CONSTRUCTION Watelboxes ™ A 515 7l ASTM
22 | CONSTALCTION AND DIMENSIONAL CHARACTERISTICS Shell AS1S 70 A5THM
3 | Arrangerment Haiflos AEES C ASTM
24 | Excharge surface on lube outer diamater  me 3785 Botz and muis EXER 87 ASTM
35 | Exchanga coathitiant (wih fouling facl) WimEC 9539
35 | Eoulipgdagtor. . 0,85
T LRsdohedshilites. 4
J | Shape of hbes *WEIGHTS AND OYERALL DIMENSIONS
"39_| Number of passes on luba side WEIGHTS
40 Mumber, of passes on shell side Tubes kg B34
41 {FFbesiiterainnietes . 7 Tube sheals kg, 145
42 isEhdesse:: = | Walerbones ka 550
e e e Shell kg
4 |"BEONNECTION Total waighl empty kg BICOF50
45 | Tubes [ luboshee! Tolal walghl in aperation kg 14306
46 | Walerbox / tubeshest CIAEMSIONS
47 | Bhell/ habeshesl Cvermall longlh m 5082
48 | Shall{ ke exlension - Orameter m 1,100
Ah Cwverall heighl wilh respect Lo tho basement level m
50 Fipes layott and oulline drawing N° LAV MPGCCZ0M D00
a1
g2
53
=
5
56 | REMARKS - " unil waights lee upper and lower crehanger
af **  with mside reoprens coabing 3 rmim thick
58 shefl eorrosion allowance 3 mm e ee——}
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LPPEMDIX B Rev.:

Page:23i, 3~ 1
Date105.03. 05

F

T CAL AND PERFOEMANCE DATA SHEETS
AUXTT.TARY COQLING WATER SYSTEM FOR STEAM CYCOLE

Technical Data Sheets
Auxiliary Coolipg Water Cogler

Manufacturer * DELAS /METRR
Humber of Lheat exchangers No., * 2
Mechanical design sketch Ho. i araaaa .
Type of heat exchanger *HORT ZONTAL
STRAIGHT TUBES/
1 PASE
Operatindg Condition
Heat duty x overdesign EW _ * 820
Overall Heat Transfer
coefficient W/m* K * 29387
LMTD ‘¢ * 7,
LMTD corrected gl *, . FLalt .
Heat exchange area e * 3785
Flow rate tube side/ .
shell side m¥g * 02383/0222
Pregsure drop tube side/
shell side {wou) bar *0.3570.55 @)
Veleocity m/s *2
Temperature tube side
inletfoutlet *c *26/ 0.4
Temperature shell side
inletfoutlet ‘C *39.5 /32
Fouling resistance m K/KW "% 0.06
Volume m’ TR - Jp
echa desi data
Design standards 4 nome R dw 4
Number of passes No. *]
PDesign preasure
tube side/shell side bar +3/10
Design temperainre
water slde/ side ‘e *fa 6o (4
Tube HHside diam. x wall
thickness mm X mm *18 /0.5
Corrosion allowance T *
Materijals
Shell *CARBON STEEL
Water boxes *C. 5. +necpren coating
Tubashests *TTTANIUM
Tubes TITANIUM
Flanges CARBON STEEL




me;: B

ion: APPENDTY B

Weighte and dimensjiops

Empty
Urerating

Overall dimensions th,a
Flanges cooling weter side

Flanges auw. cool.

= AU AT v Cooting Heter  poosterFPunn

b‘l! 7 het

Fp
Kp

ghﬂ BN ¥ IR

JAge:BAL. 6~ 2
Dats:06,03,85
REV.,: ]

*+H000
*14300
* 30087 x Roso

I (e wieker £Aa Y &Eo
water side mm{dﬁqn.anrg¢” P Eero

Aanulfacturer

Nipbhe

of pumps

Arrangement drawing

Sectronal drawing

Type of pump

Performance curve

Operating

Mechanical design data

Flow rate ovdgdesign

in. /max,. fig

onditio

Suction pressurk

Discharge press

Total Head

Overall efficiency acc.

to DIKN 1544711

NPSH - reguiredfavailahle

Maximum spesd
Critical speed

- Number of stages
Type of Impeller
Moment of gyratjién

b

LAVY_CO06, 8C

Discharge fla
rating/facing

..-J

rate

Minimum eubmergence

of the suction

Type of

lubrica®ion

ateripls

Asing

haft
Impeller
Baseplate

coling/

No.
No.
Ho.

Ha.

m/h
e /h
bar
bar
bar

bar
S"
5‘1

Ho.

----------

*1600
*

*

*lq---i.-ili

*3.6

l‘.IlIi'l‘-‘

*77
*5.6 /f20
*1450

-
" *CARBON, STEEL

*ALST 4140
* Ccr 4 Hi

-----------
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WATER BGX: SEE DRAWINGT 1471, 30K
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WATER BOX GASKET

NUMBER: 4 FO2 JONE APPARATUS
MATERTAL: NEORPRENE

43 THE NEOPRENE ROUMD GASKET SHALL BE EQUAL TC 55% 5 SHGRE
gB36 ~

g20
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GASKET INSTALLATION: SEE DRAWINGS T1471.30M 3196
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SimPIU, i 5 TUHERIES

20T

oFF BA5 CO0LER
ST WATER COOLING

NEREIRT Tl

FELILLE

OFPERATIMNG AMD MAINTENANCE GUIDE

5 SIEET

ALYk

1.1 EXCHANGER

Specification
Cooting demineralized watar with ses water

Shell side : Fluid = Berameralized water

Flow = 330 mih

Temperature {znfour) = 4050 31 *C
Tube side - Flujd = See watee

Flaw = 550 m3/h
Temperature (iafout] ~ 22 to 268 °C
The device has 5 majn parts : Conneclions
- Coe shell (1)
- One bundie {2)

- Two distribution box (33 - A2 Shell niet D 230

- Two box-cover {47
' -%] Shelldrain DN 1°°

- V2 Channel drain DR W

-E3 Shell vent DN

- AT Channed inlet [N 330
- 51 Channel outler N 330

- 52 Shell cutlet DN 230

T2Y

. )

£ Dare ; 23.10.1397

MM - F.CARDOT

23,10.57 LEng
[ VIS |

SECTION

M TET M OO2

FELILLE
SHEET N®4/d43




o T i GaE TURBINES SECTION
_ ki OFF BA3E COOLER N7 181 M COZ.
AR GT WATER COOLING
OPERATING AND MAINTENANCE GUIDE FEUNLE
2 L SHEST MWeZad

R

Arcesgories

On the tnlet channel (Ad): I vent line with 2 valves DN 23
1 Thermometer

F fnodes

On the outlet channel (517 1 vent line with 2 valves DN 25

| Manometer (0-6B) with isolating valve DN 23, and mantiold.

| Thermurnerer {0-60°C)
| Safety valve DN %" {6 B)

On the shell - t Drain line with 2 valves DN 25
I Safety valve DN ¥2"" (6 B)

On the iclst shell (AZ): 1 Vert line with 2 valves M 25

1 Walve DM 250 with actuator and lirnit switches

{n the ouelet shell (52 1 Vent line with 2 valves DN 25

[ Valve DN 250 with actuator and fimit switches

| Manometer (0-6 B} with isolating valve DN 25, and manifeld.

« | Thermometer (0-60°C})

1.2 SKID PUMP

Specification 2

Fuor each pomp

Type = mono-cellular cenaifugal pump
Fluid = Demineralized walser

Flow = 360 m3/h

Total head = 55 mel Power = 90 KW

Awvailable WPEH = 6 mel Voltage =350 ¥ [ 50 Hz

Efficiency mint = 75% Speed of rotation = 1500 rpm
Madif. & Date @ 23101857 SECTION

: B ! : . i - - -NOM : FSARDOT
Date 23.10.97 oY Me 1871 KM 002
Visa F.C. ws.q% FELILLE
- SHEET MUE/E]
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T T TUNOREAN GAS TURZIMES 1 SECTION i
¥ : OFF BASE COOLER ME 181 & 003 ]
GRC ALSTHOM GT WATER COOQLING
S ] OPERATING AND MAINTENANCE GUIDE FELILLE
. FHEFT  M*gGrad

Constitulion
Coe frame with 4 1ifling Iug;s and ¢ carth boss
Piping DN 250
7 Vent lines with 2 valves DN 23
Z Drain lines with 2 valves DN 23
2 Pumps 360 m3/Ah)
4 Burterfly valves TN 230
1 Orifice plate (d = 190 mm) with 2 vatves D 13
72 Filters (mesh = 2 mm?2}
2 Cheek valves DM 230
4 Flexible DN 200 ¢ 150
2 Yifferential manameters (0- 1600 mB} with isolating valves DN 25, and manifelds.

4 Manomeaters (0-6 B} with isolating valves DM 25, and manifolds.

| Thermometer {8-50 °C}

| Pressure switch {3 B)

1.3 EXPANSION TANK

Cne cxpnnsil:;n tank {2 m3} cquipped of :
1 Drain line with 2 valves [IM 25
| Vent line with 2 valves DM 25:
1 Pipe DN 50 with 1 valves DN :‘:n
t Filling pipe with 1 solencid valve DN 23 (125 Vdc), and isolating valve DN 23
I Orifice plate (d = 3mm];
| Vacuum beeaker (-0.05to+ 1 B}
, 1 Level switch (set points = 300 mm and %00 mm} -

| Level indicator (0-800 mm) with 2 isoiating valves DN 25, and 2 valves DM i5

Wit . A Date - 23.10.1937 SECTION
i ' B R : ] | MoMe FCaARaT
Date Z23.10.97 ] : gy e 181 M Q02
7 FELHLEE

Visa F.C. WISA -
SHEET TRl =38 ¥




: SURGPZAN GAZ TLRAINSE

sam GT and GENERATOR QFF BASE COUOLERS

| OPERATING BOOK

CHAPTER 2 : SYSTEM DESCRIPTION

Tlis operating bock conceens anly the off-base cooling system. Tne GT. and Genaratar

Base mounted equiprnent is described in separate gocements

L37. and Generatar are cooled in sefes on a common waler circulating closed lagn.

2.1 Constitution

The pump skid It is snade wp of 2 pumps af 100 % zepacity each. It ensures the watar
circulation in the compleie water loop.

Charactenstics of motor-pumo system

Monocelisar centrifugal pump an the horzomal sxs af the basze

Semu efasiic with spacer coupling with protection cap

Passibilily of adjusting the matarpump alignment.

The pump agsembly and drive compenents shall be mounted an 3 cgmmen plate
suitable far the static and dyramic loading erpecied fram the aszembly

Fhe Off base coolers will be made of two waterfvater exchangers of 120 % capacity each
and will be designed for outside installation,

The expansion tank ensufes the minimal preszure in the circuit and campensates water
valume variabans due to dilatation and aventual leakage.

The finking pipes, instromentatian and valves.

2.2 Mechanical characteristics

'2.2.1 Shell and tube Heat eschanger

Construction standards for design and fabrication | TEMA class C, ASME Wi Divisian 1
and ASTM

Type : AEW, Horizontal axiz following TEMA

= Tube
Material : Titanium \/
Ir. Oiameter {mini): . 18mm
Thickness {min): 1.25 mm

Fauwling resistance Wwhe ! shell 7 000018 7 0.000C3 m?= i 4 W

» Tube shest:

idatertal : ) Tilaniarn
tuke f sheet az=embly ; wig|ced
« Shell
Materal Carban steel
Thiekness d mm corresion =iowance
W
i Water bax
Material caon stesl

internaf pratection : 4 mm of rrhiber | ebonite }

¢+ \Walerhos conneclion ;

Material ; Carbon sieel with intemal rebber | ehanite
Size: O™ 350 mm - S0 150 #

+  3nhel sonnection :
Material - Carbon steel

+ Size | Ged 290 mrm - 50 150 2

Frimary loop

Mature : s&a water

Design pressure 1000 kPa

Fressure test : 1500 kPa

Fauling resistancs ; O0G B m™ K W

Flaw : BEOm

saxi sea waler temperature ;. 26 ° C
- Mumber of pass . 1
1. .4 : : HEa : DPFERATH DOC
i odidy, A =] T ’ ’ - Cate :24.05 1555 SECTION o2

Cate 24.05.98

27.08.05

21186 I Mame 2 WALENTH

r 91 435 267,
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GEC ALSTHOM CT and GEMERATOR OFF BASE COOLERS
CPERATING BOOK

5
MTA1 435 257

Sheet : G132
= Secandary foop
Mature : Demineralized water with carrasion indibgtor
Fouling rezistance 0.00008 ™= £y
Flaw ; 330m>h m
Fressure test 1500 xFa
Pressure calculation; SC00 kPa { 80 *C)
number gl pass : 1
2.2.2 Malor pump groups
2.2.2.1 Purmps characleristics
Fump design . MF EM 23105
Purnp construction : MF E42-121 and MNP S 44157 {80 51498 )
Speed ; Max, 2900 revimn,
Efficiency : _ DI 19494 111
Flow { 2% 110 % ) 360 m/h
HMT({Total head) : ET m ealumn Hz O
Type of |lubrication ! il
~- Mechanical seal ; Pumped waler
,} Mota ; The purmnp shall be capable af aperating at 1140 % cf the rated deliveny head
2.2.2.2 Pumps metallurgy
Shell and Aftings box 343 casting | FGS )
Impalfer : bronze
Shaft : stainless steal ZICMOU 22 05 A7 aceording MNF A 35-574
Lantern ; cast ron
casing ring ! bronze
Mechanical seal ; Carbidef arbide cacled by pumped water
Coupling ! Semi elastic with spacer and protection

2.2.2.3 Electrical maotar

[ Power for the pump : 90 kw
Class F - 50_55 f..lf 55

2.2.3 Expansion tank

A2 mT expansion tank will be pm*.rii':_fed, It will be made of 3 mild steef plate. -

+ 2.3 Themnic sizing
(} » PERFORMANCES

The supply will include 2 exchangers per GT. Each cooler -must be capable of satisfying 121
% of the cocling requirements of the system at the maximum load and at the maximum

coaling sea water temperatufe, B
!
o Thermics
Coaled fluid, ... demineralised water [(See EGT specification 91 410 704 £
"INETRUCTION FOR COOLING WATER TREATMENT "] with I gf of RO 11

(corrasian inhibitor)
Ctewr at collector intake..... 330 m 7k

Waler ternperatures for these performances see attached sheet annex [at the end of
titis docurment).

Cleanliness factor : 0,85

Minirurm surface - 231 m?

TR . QFERATIN.DGG

Modify. | A g c | st 24051986 |  SECTION 02

Cate _1 24.05.95 | 27.06.96 | %1.10.96 —- | Name B VALENTIM | N 91435 267,
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Operation and Maintenance Manuae!

Q -

i1.1. General description

OQPERATING DESCRIPTION

The instzllation consists of dedusting atmospheric admission air for gas turbine ta protect
the mechanical parts against abrasion ait flow.

The gas turbine inlet air passes through a soundproated weather-hood and several filtering

Stages

1 - Bleed-heating device :

2 -Bird screen ;

3 - Prefiltration :

4 - Stage coalescer :

5 .Eiltration :

hot compressed air is extracted from the gas turbine
compressor and uniformly dispatched through the
housing inlet section.

When the gas turbine operates in a mode called « Premix
Mode », see « OPERATION NOTICE BLEED
HEATING SYSTEM » n®: 91-436.859.

to avoid birds in the upstream housing.

by a disposable glass fibre pad : « AmerKleen M80 »,
This pad consists of continuous glass fibres (the fibre
diameters become smaller and the weave progressively
tighter) impregnating with adhesive gel.

Average gravimetric efficiency : 90 %,

by a disposable glass fibre pad ' « AmerKool M81 ».
This pad is sirnilar of « AmerKleen MB0 » but glass
fibres aren’t impregnating. This structure condenses and
retains smog.

« DuraVee DV95 » high efficiency Glter utilising a glass
fibre woven media.
Average opacimetnic efficiency : 95 %,

Coalescing and filtration stages, 4 and 5, are assembled together on the same frame.

The prefilter « AmerKleen » and filter « DuraVee » associated with coalescer

« AmerKool » dirtingss is gauged
CP514 and PDI MBLS0 CP526G.

by a respective pressure drop meonitaring, PDt MBL50

An other differential pressure transmitter PDIT MBLS0 CPO01 and two differential
pressure switches {doubled by safety) PDSHH MBL50 CP230 and PDSHH MBL50 CP240,

are monitoring the total unit pressure drop.

As a filter unit is made of static elements (no moving piece), their 1s no particular
pperation instruction conceming possible mechanical break down. Operation and

Mechanical part

monitoring and possible alarms.

maintenance procedures will mainly concern prefilters and coalescers-filters pressura drop

Sheet &
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UPPEFR. UPSTREAM HOUSING

. UFFPER DOWNSTREAM HOUSING

\ — UPPER RAIN ROOD

H \ . Y /

AR i

r
Lo O 4
I LOWER RATN
| HOODS
| “":
@ E 0 _—_ﬁf N ‘
. A_J:_ _‘EA
i 2
es| [ 1 O I LOWER RAIN
o [ . | | |HDDDS
A b : ‘
1 L]
LOJER DOWNSTREAM : / Fl*l" _ %
HOUSING . - [LOWER UPSTREAM HOUSING RAIN PIPE
[ELECTRICAL CABIRET
LOUPE A=A
: : leen M80 :
AmerKool M8 + DuraVee pyos Smeiilieen BLEED HEATING DEVICE
! !
—
\ !
8
1 | BIRD HET
pY-Pass| L~
DOOR, — -+
- i
i
Mecharical part ACCESS TO SECOND LEVEL Sheet 7




Revision A - February 27%, 1997,

Operation and Maintenance Manual

=]
- . m
- OHISNOH TYIUISHOT ¥ANOT) : INISACH SWYIHLSdN HANOT) <
/_ | _LJ ®?
w,.q » ¥ m
. B{5oF 1Y TR T T |
ey N ) ¥ _ .
“ (W |
! ! __ o
I - .
£ |
; __ 5 »
__
|
I Thh N 1 ...1|..r.|4|__.,1=_._h_
INTIATT AU : RS § e T |
IR ﬂ ‘,
_ $a00H
mmrviﬂ ﬂ HIVHE HIMOT
- _ 1 ¢
3 _ -
u _ ||l_ mn_n_m M1¥d
/1 i | # S kEE
i 1Iv¥Lad 348 \ o _ o / o
| INISNOH WYALISAN ¥ALN
01 ONILALT
SHISA0N WYHHISEMOO0 WIddN
s
=
-3
=
[~
-]
o
=




Cperation and Muintenance Manual

® -

1.3.

Mechanical port

Technical data

= Total air volume
* Site :
* Filtration unit type :

* (Juantity :

Revision A - February 27*, 1997,

3277 mifs
1179720 m'h

LAVRION (GREECE)
TG 9000 93.2

3 units

» See the techhical spesification n® 91-433.727 item 4 for other technical data.

Specific construction

1.3.1. Disposition

The total air flow is treated in two parts in two superposed levels which compose the

air filtration unit.

So, the air filtration unit is composed of several juxtaposed and superposed modules
which are assembled together by bolis with poiyurethane pasket SIKAFLEX 221 for

the airtightness ;

= 5 superposed soundproofed rain hoods;

s 2 superposed air filtration lines composad for each in the air flow direction

with : _
* the upstream housing with
*+ the bleed heating device,
« the bird net,

+ the prefilter stage with 330 « AmerKleen » pads,

+ a part of coalescer stage with « AmerKool » pads {54 pads for the upper
upstream housing and 45 pads for the lower),

* 4 part of high efficiency filier stage with « DuraVee » cells (54 cells for
the upper upstream housing and 43 cells for the lawer),

= the downstream housing with :

* the coalescer stage with « AmerKool w pads {120 pads for the upper
downstream housing and 100 pads for the lower),

+ the high efficiency fiker stage with « DuraVee » cells (120 cells for the
upper downstream housing and 100 cells for the lower),

= the plenum housing (& by-pass doors are disposed on the floor of the

fower plenum?.

Sheet &
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. 3.2. Maintenance

3.2.1. Genperal

The damage or the break down of mechanical parts of the gas turbine’s air filter can
have effects of various gravity for the gas turbine,

For the security of the turbine, maintenance operations on the following parts of the
air filter should impiicate the stop of the turbine :

* maintenance operation on « AmerKlean », « Amerkool » and « DuraVee »
filters, or on their frames;

* maintenance operation on any part of the clean air plenum (by-pass doors,
access man-hales);

. CAUTION : After every maintenance period inside the clean air plepum of
the filter, it’s important te respect cleanliness procedures, refer to
« Commissioning Book » 91-436.942,

3.2.2. « AmerKleen » pads replacement

Freguency ¥
Following the replacement chart given item 2.2

[nitial conditions 7
During a stop of the turbine,
Operate in team of 2 or 3 operators.

Mechanical part : Sheet 20
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. Replacement instructions ?
1 -Rotate the hinged grid to open it

2 -Put down the « Amerklcen » pad without shaking it and shut itupina
hermetic plastic bgg to avoid discharging of dost,

3 ~Clean correctly the frame with 2 damp drag.

4 -Center the new « AmerKleen »pad and check that the green side of the pad
is on the downstream ot air leaving side.

Mechanical part - Sheet 1
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. 5 -Insert the new « Amerkleen » pad in frame,

Mechanicad part Sheet 22
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. 5 -Insert the pew « AmerKleen » pad in frame,

6 -Close the front hinged grid and secure the latches,

Mechanica! part - Sheet 22
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. 3.2.3. « AmerKpol » pads and « DuraVee » cells replacement
Frequency ?

Foilowing the repiacement chart given item 2.2

Initial conditipns 7
During a stop of the turbine.
Operate in team of 2 or 3 operaters.

Beplacement instructions 7 :
SEPARATING FEAME

RETAINER

. AMERKOOL M3l oo 1 DURAVEE DV95

DURAVEE DVe:L

Sheet 23 !
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. When replacing only coalescer « Amerl ocl » pads, steps 3 to 7 must not be
followed.

1 -Remaove the retainer of the « AmerKool » pad.

[/ N
L g,

SEPARATING FRAME

&

Mechanical part Sheet 24



|
Revision A - February 27%, 1997, |
I

Opetation and Maintenance Manaal

. 2 -Put down the « AmerKoo! » pad without shaking it and shut it upina
hermetic plastic bag 1o avoid discharging of dust. I

3 -Unclip the 4 latches and put down the separating framc

4 -Put down the high efficigncy « DuraVee » cell without shaking it and shur it
up in a hermetic plastic bag to avoid discharging of dust,

5 -Clean correct!y the frame with a damp drag. |
Check no part of gasket rest on the frame, .

6 -Put into place the high efficiency « DuraVe » filter, |
The neoprene gasket located on the air inlet side of the « DuraVee » filter
cell must rest on the « MATRIX » bank,
CAUTION : We recommended 10 remove « DuraVee » filters from cartons
oulside the doors to prevent housing from siulling.

Mechanical part Sheet 25
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