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AIER RE: 2,512,502Nm’/h (VWO/MCR) (@ wet, actual O2)
SO2: 522.2 vppm (@ dry > actual O2)

FREE: Tmg/Nm’

7K @S 110~137 mg/L as CaCOs > pH: 8.0~8.1

B :3.28~4.37%  IB5IRE:5.9~6.4 mg/]

TEKUEHRERTT 2248 4E 100% MCR(Maximum Continuous rating)f&ff N2 8%
sTHEBUE

1. JERHER
JERIALL SO : = 23(6% 0. dry)
R ACLRFE @ =90°C (30%%E] 100% MCR $EyE & R4 T )
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pH:>6.8

ROV R © =1.0 mg/l

{EEFEEAECD)HEE + =2.0 mg/!

EfEE(DO) ¢ =80% °
RIS S S B 2K (A0 N ) -

1 EEHERE R 2 RIAE G HAR1% 7 A ES - 43 B & BV FREERS
5 EEFIRR IR 248 LRI S8 B —(E USRI GGH -

2. FRETE GGH HIZRHYFESRIE G R —% - #EASEE - 2 SHAYERILH —R
JRsE I o

3 JER AL BRI BES [ - R Sty FH T H 5 (el e i -

4.5 B HAH Y R (8 R S A K R — (b SRt 12 M T SR B

-

TALIN FGD
OVERVIEW

NOTE:UNIT 2 1S SAME
WITHUNT

-
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fEtRFT > 20

$EARFT Rotrr e B A R SR SRR > 24100% FEARPIEEI R AR - 4R
sHEE 12 B EEME - FGD ALIHI FGD S5 SR I2 S E A48 6 &%k - FGD
R P T R S EnEheEs - MBI EEFS I TR

JE\F TR
FGD A &R FGD SZ &R T FGD HH C14E#k T
- AN B R BE | A D0 BN B R B | R A R B
BRI | SRR | S e R
HINER RSF (WHH) , mm 9,800%3,500 5,600%5,600 8,000%3, 500
HERE#E 2+2 3 2+2
A588+C276 AS588+C276
HEAAE AS588
cladding cladding
BERME A242 276 €276
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wERME C276 C276 C276
BeBas iy EREBEE RENBEEh S EENREE)
LR CBPG CBPG CBPG
Beghas B E (FFEEMT) |1 2 2

2. JERES s (GGH)

T FH Ryl (e AR U ARG EE - [FIRFIIEIR BRSO HH U2 S5, -
R 2 90°C LA - DADS LE 8 B 8 (B0 RS SR e e - A o o (B Ak

PEREZER JHIRER<1Y%
ot i/

JZhAE : ARVOS

Heating Element
Guide Bearing

Sector Plate
Drive System

Untreated
Gas Side

Rotor Drive Unit
Pin Rack

Axial Seal

(1) GGH E#&EFEL -
BT ASQS - HABNTUIF & AS88 > REHE: AS88

INZETTHE:1.0399 DCO3ED acc. to DIN EN 10209
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THENRIAN © AS88 » JEERRIAN © AS88 » HlAI & © ASRS » FRIFIZEMK
A588

(2) GGHIFHRZAT

P £ ] 5 gy Eba R (2B T/ ) > ATBAUA 5.5~6. 5Bar ~ JRfE S
12 293°C HYZERIOR AT S B/ KHEF 75 % » & GGH BARREER 1. 5 (5 #1465 IR
RERRRERS N BRSO A B IR % 100 bar» #E/K& 7.5m’/h »
FFEARLY 11 hours » (REE/KIE N RSB TIEBETIREY 2~5 bar > F/KE
27~42 m’/h

CLEANING SYSTEM

Soot-blower

The soot blower devices (one at the cold side and one at the hot side) consists of:
* soot blower tubes

* HP tubes (parallel to the steam piping)

* nozzle heads with steam nozzles and nozzles for HP water

* blower drive units (inside the soot blower casing)

nozzle heads

Hot side

Cold side

N

blower drive unit

Soot blower tube

12



CLEANING SYSTEM

Soot-blower (nozzle heads)

Front nozzle head

Steam nozzles 4 x @ 7 mm
2x @ 1.46 mm

HP nozzles

Front nozzle head

5 Steam Mozzles

L Steam Mozzles

Rear nozzle head

HP nozzles

Rear nozzle head

? HP water Nozzles /

Steam pressure: 6 bar

(3) BEFHECE -

|

!
s e
T af_igﬂ -

e

1

i

i

i

J—"__'

T

|

|

|

i

3 HP water Nozzles #

HP water pressure: app 80 - 100 bar

WES 100%.2 e (HE 3R BEARBREN 243

BEZGUT A BAETT - PR S e (B SR S R

DRIVE UNITS

General

* The rotor is driven by two pole-changeable electro-

mechanical drive units with a soft-start device.

Both drive units consist of an electric geared motor and a

gear rim which engages into the pin rack mounted on the

rotor shell.

« The drive units are both rated for a load of 100 %, i.e.
even if one of the units fails, the rotor can still be
operated by the other drive.

(LLATTETARNLANTARAA AR

—

DRIVE UNITS ==

+ Each drive unit is mounted on a swivel plate.
In case of a GGH shut-down (drive deactivated) the
drive can either be engaged into or disengaged out
of the rotor pin rack.

« The toothed wheel housing (drive box) is supplied by
seal air. This seal air prevents the gear output shaft
from being exposed to gas which might result in an
overheating or corrosion to the gear output
shaft.

Steam nozzles 5x @ 7 mm
3x@ 1.46 mm

1 protective cap 6 hand wheel

2 geared motor 7 gear wheel

3 terminal box 8 pin rack on

4 oil discharge the rotor shell

5 swivel plate 9 safety switch Lt or

« For inspection and maintenance purposes the rotor can manually be turned with a hand

crank or a wrench on the second shaft end of the electric motor.

PR © 1.5 RPM —IEB TAERIWOR > 0.75 RPM— Kk -

(4) HEEE :

 —



GGH A Al iR SR B Hads - DA e i 2 BR Y R e B SR BT R &

AN B RCBE ~ A BRI HNE SR, > IR G e IR A AR o PER MBS B P A ]
e [ HR AL 1 OB SRR = B/ D A R B DA R (BB » Seasedihiim s - R
(SRS R DAk il ) R 8 1 A R B DA ECORRG

. . Hadlal sealng
Axial sealing
Axial sealin Hot side

* Reducing this space between untreated and
treated gas duct on the circumference with U
axial sealing.

+ Both kind of sealings effect a reducing
of direct leakage

i

1 NN
Untreated flue gas | Leakage | Treated flue gas

Circumferential sealing (higher pressure) £ (lower pressure)

+ The flue gas flow, which bypasses the
rotor, is not participating in the heat \ | /

exchange.

* Reducing the space between rotor Bypass flow
flanges and rotor housing on the | U ﬂ
circumference = reducing bypass flow Radial sealing

* Setting of this sealing only in cold condition Cold side

(during erection or maintenance)

RIE 8RR : LR BRI BRI 240 » Bo & 2B Rl A
SRR [ 188 [ B PR AR AR [ R

SEAL GAS SYSTEM Matorized Seal gas fan
General damperk
Additional leakage reduction system
Distinction two kinds of leakages

Manual

/ / damper

to stack from boiler

— Direct leakage Seal gaS

— Entrained leakage

The seal gas is taken from the treated-gas

duct downstream of the flue gas duct \ —l |— /

system (desulfurized, reheated flue gas).
Via the seal gas system this treated gas

. . . -
is led to the respective connections for oimrction 4 1o |- roter

‘ £ Purgecas
, § -—

subsequent leakage minimization

(entrained and direct leakage). ?:_*
Reduction of direct leakage '/ \
Seal Gas

* In order to further reduction of direct
leakage seal gas (reheated untreated flue
gas) is used supporting the mechanical

. from absorber to absorber
sealing.
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ELECTRO-MECHANICAL SEALING SYSTEM TOP SIDE

Behaviour of rotor during operation

Plant condition: FGD is out of operation . .
Radial sealing

! (hot :side) I

Axial = GGH

sealing \‘ -~ housing

Radial sealing (cold side)
+ The gaps between sealing plates (axial and radial sealing)
and rotor are adjusted acc. the calculation.
+ After take over flue gas the rotor shall turn in its housing contact free after dilatation.

ELECTRO-MECHANICAL SEALING SYSTEM TOP SIDE

top side = hot untreated gas
: . . inlet from boiler / reheated
Behaviour of rotor during operation treated gas outlet = hot side

Plant condition: FGD is in operation . .
Radial sealing

(hat side)

Axial =

B e

bottom side = cooled down ! 7 )
untreated gas outlet / cold Radial sealing (cold side)
treated gas inlet = cold side

o Different temperature levels hot / cold side — different thermal expansion— dilatation of rotor
o During operation with flue gas the space between rotor and radial seal hot side is increasing.
o The space on hot side will be minimised by approaching the sealing via radial seal actuator.

— .
ELECTRO-MECHANICAL SEALING SYSTEM TOP SIDE
Automatic operation
With the following requirements the radial seal i i
B - Radial sealing

actuators will move from withdrawn to (hot side)
approached position: @ | T ™

Axial L= GGH_

sealing \El _~ housing

Radial sealing (cold side)
Subgroup Radial Seal is switched ON

Mo withdrawing condition present

FGD in operation Both conditions must be fulfilled
Untreated flue gas inlet temperature > 120 C for more than 1 hour

o 0 o0 0

EEE: 2 x 100% (EZSRNIEGERIE T R > WS BRI > P 1
ZTAF) - EEESEFER(WOKES - #7-imi) o (2 FOD ST ESHEMIF > 3 x

50 kW HI#AESEUH © TR Btz RY AR 22 R (BRI S PREG BN SR ) » B
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SR GGH TR SR A DI FHE SR LA GOH A Bl AT THANE -
(5) GGH BHB5fH -

HP pump/ = BE7K %

Seal air fan + Conservation system /ZEEHEME+ZERIIEN LR
Seal gas fan(Low leakage fan)/{EJ5 /i

Lube oil pump / JEEHIE

3. IRUWTE

THRE : 5 I ANMB7KE U R 1Y SO.

W UE RS RS AR AE L -

W USEE RST (L*WHH) m: 11.5 x 14.5 x 17.5°

[7¥ %5 “AVAVAVAVAVAY
ST EATR A
WH WSHIG SEN RN
Wy Wy » 4
/ \ AR A
SRR O \ ~ q ﬁ %
T4 Il
CEEES s 8}
u&cﬂ - 8.8, = ﬁ'ﬁﬁ
t TRATC
o) || [eaoone
B s
oo BOTTOM OF w0
ABSORBER d
e
A%

RIREE RE#2 TR USTE S ME

RUTEEORS © B BT REOR -
TR ¢ 2 B0 -
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KL K 28k e

*6-Mo °

Fr#%Easts - FRP AI1PSU ©

W SEsE Ryt st LGS HYIERIEE > TEREE 0,65 A RUEAYGEREIERIE 3.25

N RIBHEEIRIR R » A7KIEHE

EAERUIERE B - SEREERI I Rotrc

YRR SR RE S ) AT i AHICRIEOR o BICREEORI DI BB TEHr & HY /K
FEH R RO 73 i > LUTE (I WO R P Y — S8 BRI IR B SR AL B
Fraabr A/KHR > A JERECRES (G0N B RO R EE= 2 90 CPLE

HERL -

(1) BB :

TS 28 SR I TG SR AR AR AR, - 5 LB 5 AR SRS Bkl -

Layer Materials Thickness(DFT)
Primer Oxydur VE-BL Laminating Sol. 0,05 mm
Scratch coat (0,5 kg / m?) Oxydur VE-BL Laminating Sol. / Oxydur WV Pc¢ 0,25 mm
Primer (conductive) Oxydur BL-SR LF Primer conductive 0,30 mm
Base coat Oxydur VE-BL Laminating Sol. / Oxydur WV Pc¢ 0,60 mm
Reinforcement OXYDUR VE-BL Laminating Solution 1,10 mm

1 x 450 gr, glass mat + 30 gr. Cloth
Topcoat STEULERFLAKE VSM 0,50 mm
Total: 2,50 mm
Minimum: 2,50 mm
Maximum: 3,80 mm

(2) bri%es

EaAZAN R —

R BLRZ TR A R 1T 5

BLREGR RN & TI0F » ROEEE IR R oy -

TERE R PR asy > N RARHIETHERE > &

SRR R H B S AR E T i R ARy T
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PRz BRI Z TSR I T B AR GHH SRS REPREVE AL T —
(/S i S A A [EIAYFF P T 8 - Q0L - EIMAR IR S 1 BRI
R R INERE SR 0 A EAEHIR -

i
__ i > — . # é:—\ ,
vy
Supplier / Manufacturer : RPT
Type . MEV 32 roof, Chevron
Standard ME module dimension mm 2 600 X 2500 (L X W)
Wall thickness mm = 1.9
ME module . | Polysulfone
Support parts 2 C276
Cover plate : FRP
ME washing pipes . C276
ME washing nozzles a C276

PriB e et - 20— B — - Al DUHEREGIRRE TEETT - MRS
BERHGIRAS - e HE R =K

(3) EKITBCEST

KT E DAL Rk &) oy R & 22 B R R R i) < U
7KUE NS B 7R AR o AaH 2 AR K - 3 ARISTE IR SO 1R R B P
7K SR A TR B HEIUE FEROIE B o — B 2 Al KR & 1R I ARER
AHEITER SRR > HEHER LA KR SR EITHR SCRIR - (EHERUE

K pH{E#E 6.8 DL | -
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3. ABSORBER SEAWATER DISTRIBUTION SYS

TEM

3.1 | Description

Absorber seawater distribution system

3.2 | Supplier / Manufacturer

Alstom

Header: 1DS00

3.3 | Dimension mm Branch- D263
3.4 | Quantity (per SWFGD system unit) Set 2
3.5 | Material UNS S31254

3.6 | Location Area / Area Classification

Power station, inside of absorber

=1
1
t

|
i
3
|
i
o}
ij

;

1]

 nh + e ——

=384

e
L35
1
E o3
—

i

-

T
- o cm— - e c— e skl el — > C— - o> S— = e

(4) Mokt

RSB E FE N PRV EE S 77 - SR

IR R R Ry KR U R Y

SO & BEEC R HIREBIERR - ] o) Rt BUER] ~ BOfEER) -

CERETRUSEDRL | IR IOE NN SR T e &)
=% 0.65m e

it BB Pk (Polypropylene) »
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FACHEIECR) © (M MR KA HAR T BRI 53 b A KR SO SR Y TR > 44

B EE & (Polypropylene) @ SfE 3.25m °

4. ABSORBER PACKING
41 Description : Absorber packing
42 Supplier / Manufacturer : BIOBE AS
43 Type : Structure & Random
Structure packing: 48,000
Quantity (per SWFGD system unit, 2 pcs . Packing plate: 900
4.4 absorbers) ’ gp A
Bracket plate: 3600
m® .| Random packing: 1220
GRP for packing plate
) GRP for bracket plate
45 Material PP for structure packing
PP for random packing
46 Tolerance : DIN 16091
47 Design Load KN/m? | - 0.8 for Packing plate
4.8 Location Area / Area Classification : Power station, inside of absorber
ok N £ -
PERE SOHEREEOR -

RSO A B AR Y JE SRR

R W PSR i ZE A BR T

WU s PR 75 s P EE A A JBR T

R WSEEEs HH TR T 27 [T JBR i

20



4. /K BEKIR -

ﬂfﬁiﬁfﬁfﬁzfﬁfﬁ ° A S r i gk o
R N vy LUHES 1
ZHHE 35 (FEEEH) - |
il 555 5F Y
dali <=
EEGH 25 ()
I ] il

WEEEL 4

i F3-t- g s

h -
e .

TRFZR A et /K ik BRI » AR OE R (A AB7K o fchbE » =

I FURAUR e  ER s > B o KR EEN REREE) > K
RN A Z i ThE R -

5. 787K -

BRI ZE AT E/KENH L -

1 EiA TR G
2 RAJ DN1200

3 [ As36#iiZ

4 [tk A744 CF8MA 2
5 {LER CEPHAS

;&fﬁ:%&;\fﬁ o F%/
| 0y

i‘li H

R ) & (fFEk) L N
"E]I I# 4




HEEEY 16 (BEEED -
Ji& 112,000m’/h -

itz © ~27.9kPa -

uK

7. 8/KEREZET

THKERE 248 (SWCS, Seawater Conditioning System) JE/KNIEEEFHY &
4 0 TR KEEEFIRE » A /K Th oo IR B S LAV R o RAREE R
e (o F LU 2B B Al A 2 A Sl 1

M KGRE 2 G0E— W 28 ER/KAOK P RIEEETRE/NR 0. Img/ 1>
HKKE A AR e ZoR A I B T A R AR R 7. 5A I TH M -

- B
— P& hmksg
i

gt

8. EKE

HKE RN E (Rubber Lined

Pipes ) PITBIMNEE ~ /3168 LARCN S HOAEHE
TERSthRY - Mg E SV R BER e
T AR T S s 7 B B N G R A 1
ST ek iR Rg e
RAKIER: TR - R HE A -
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9. VKB A4 -

EHE AR e B R R B PR EUE /KA pH ~ DO A1 COD {H - AR Bif M /KHg SR
PR EEAR P S RGO i 40 7K 8 B 15 2 T 22 B IR e B R B S
SUEHY pH (B WACE SEEAVERSAR A BEEERPERUE/K pH {HEK (pH26.8)

RME R AUE 7 2 80K (89 12028 K E ) #E ARUUERR

Bt - FSORAL 12 e PR K R SRR A EELR R A R Bl R K (KR 31 %2 60104
TKEER) IRERE IR R (LY 92048 R &) R R G HER S AE/K (K9
STh2AI/KAEE) 4855 4RI R (4 3MRIR R E ) B RB/K pHiE= £ 6.8-7
{bEEFEEE (COD) & : < 2.0 mg/1 - &S (DO) :280%FF S ER{RITEAE
HERL -

. il 3% P
v : e as \
o I B {3
iils_['|! il
2
[LELEEEEERRTTARRNNNNAN  RRRCCCCCCCEEPEPEeess I A m T B
(TN TR _ :
! LLLLEEEEEE U TOREEERE e [ ARTRTELCLLTAT T | | 3 H x_‘ e
[ | [(TTECCLTRERRRANNNY  JURRRREECCCOCOONeeeen 1101, g ]
] e Sy || B Bl i
__En______wi ______ __ulu_—H;S

F—ARR R
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10.BRIEZR4R © ISR/ KEREDT P EE AR -

® ([RIEmITE

1. BE1J4%(pressure gauge ) YFRESZ28E

a. MERKIREER b. MMERERHIZETR ¢ MARBIRZEETA

PoNG mm-m
oy

2. BRJJ{H%28 (pressure transmitter)AYERES

b. MEREKIZETR
a. MERARNIZETTRA
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(1) AKBERR I A S M 4E
® EKPRERI A Z BB ~ B 1 R BRI
I REGER YR E R ET
> AR S8t U BB PA S R SR 55k
>  FGD A&REER =<Tmg/Nm@dry * 6%02
> SR
> ZEVE—GbEsEE o YE] PASS (F97
> AERRE=110CIEH =160C
> EHZERNBHZ ARG T ELE » BEsER 2
> ERSEAUKZEFHETH
> REVKERGUEEIE
2. RIENRER (AT T EFTR) -
> EEh KGR KR )
> BEEREE
> EEhE RIS (GGH)
> EEhE R

=¥ JB/KERE 245 (SWCS @ Seawater Condition System) - FEhEE) » HiE
A FERIZK % SWCS #2077 28 B 1 AR (R EE IR » /KB 418 A i )E BR R oK IR

BRa A R ABEER -
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[ ToLINEB R

sam k2 J
5 Wets |

BARK
¥ B X X

&-e
S e

o~ ~ .
FHREBONE

3. [FIEIER

> FERKHNE 2%

AR RN
FEEABNEA

4. SRR (REEMRSFISFERPTREE R SR T I H > E —(EE FEalbe—

> EFEKEERE A
> EAERM - ERAC T S AR
> [FRERECC RS (GGH)

> (EHRREE
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>

{5 R AR CRZK /KR )

5. BfFH(ESD, Emergency Shut Down) @ REAGAWHE AW > 735 5
ESD1 (EEEAMZE R K2 ESD2 ( B BAJE e K s KR » a4 T -

ESD1 {&(f: -

> ECNEECRE Hi-Hi (ZEE)
> HEECNEREEEST Hi-Hi

> EOEEERE Hi-Hi

> DRCEHECEFCRE Hi -Hi (25 2)
> ERECIHAES (GGH) 2K Lo-Lo
> HEEEERRIZE SRR Lo-Lo

> —B5 | EEERT

> SEIEBAT
ESD2 fif4-

> OB NI Hi -Hi

> RZKEEKRE Lo-Lo

it ¢ AR A B LA RS - FLACREE N A g i R es -

® TR AR RS

1. BKAtEE?

27



> R S IR W AR B = KT ik
ARSI 2 itk -

> BEN(TE BN IaR
v KSR IUKMA RV MEZ E
v KHORE R E

v O ZRERSES T EF IR

SEAWATER SUPPLY PUMP 1A PIT LEVEL LOW

T SEAWATER SUPPLY PUMP 1A MOTOR DE GEARING 1 TEWP FIGH

.5 SEAWATER SUPPLY PUMP 1A MOTOR DE BEARING 2 TEMP HIGH

( SEAWATER SUPPLY PUMP 1A MOTOR NDE BEARING 1 TEMP HIGH

! SEAWATER SUPPLY PUMP 1A MOTOR NDE BEARING 2 TEMP HIGH

"SEAWATER SUPPLY PUMP TA PUMP THRUST BEARING TEMP 1 HIGH

? SEAWATER SUPPLY PUMP 1A PUMP THRUST BEARING TEMP 2 HIGH

SEAWATER SUPPLY PUMP 1A MOTOR WINDING U TEMP 1 HIGH
SEAWATER SUPPLY PUMP 1A MOTOR WINDING U TEMP 2 HIGH

" SEAWATER SUPPLY PUMP 1A MOTOR WINDING V TEMP 1 HIGH

SEAWATER SUPPLY PUMP TA MOTOR WINDING V TEMP 2 HIGH

? SEAWATER SUPPLY PUMP 1A MOTOR WINDING W TEMP 1 _HIGH

TSEAWATER SUPPLY PUMP 1A MOTOR WINDING W TEMP 2 HIGH

SSEAWATER SUPPLY PUMP 1A PUMP THRUST BEARING X—AXIS VIBRATION HIGH

? SEAWATER SUPPLY PUMP 1A PUMP THRUST BEARING Y—AXIS VIBRATION HIGH

 SEAWATER SUPPLY PUMP 1A MOTOR DE BEARING X—AXIS VIBRATION HIGH

,’ SEAWATER SUPPLY PUMP 1A MOTOR DE BEARING Y=—AXIS VIBRATION HIGH

T SEAWATER SUPPLY PUMP 1A MOTOR NDE BEARING X—AXIS VIBRATION HIGH

TSEAWATER SUPPLY PUMP 1A MOTOR NDE BEARING Y—AXIS VIBRATION HIGH

¢

DA (DA (B (B4

pJ|
54| 04|64 (B4 (54| B[ Ba B[ Ba | B
L]

( SEAWATER SUPPLY PUMP 1B STOPPED
(]SEAWATE? SUPPLY PUMP 1A DISCHARGE E/H VALVE HPU AVAILABLE

> (F IS

v HEEE- R O REEER e B EGE H (Z LR =

v PR

v FEELR

EAWATER SUPPLY PUMP 1C PIT LEVEL LOW LOW (1=11)

EAWATER SUPPLY PUMP 1C MOTOR DE BEARING 1 TEMP HIGH HIGH

EAWATER SUPPLY PUMP 1C MOTOR DE BEARING 2 TEMP HIGH HIGH

¢ SEAWATER SUPPLY PUMP 1C MOTOR NDE BEARING 1 TEMP HIGH HIGH

( SEAWATER SUPPLY PUMP 1C MOTOR NDE BEARING 2 TEMP HIGH HIGH

,i SEAWATER SUPPLY PUMP 1C PUMP THRUST BEARING TEMP 1 HIGH HIGH

( SEAWATER SUPPLY PUMP 1C PUMP THRUST BEARING TEMP 2 HIGH HIGH
( SEAWATER SUPPLY PUMP 1C MOTOR WINDING U TEMP 1 HIGH HIGH
SEAWATER SUPPLY PUMP 1C MOTOR WINDING U TEMP 2 HIGH HIGH

(SEAWATER SUPPLY PUMP 1C MOTOR WINDING V TEMP 1 HIGH HIGH

[ SEAWATER SUPPLY PUMP_1C_MOTOR WINDING V TEMP 2 HIGH HIGH

;MATER SUPPLY PUMP 1C MOTOR WINDING W TEMP 1 HIGH HIGH

( SEAWATER SUPPLY PUMP 1C MOTOR WINDING W TEMP 2 HIGH HIGH

[ SEAWATER SUPPLY PUMP 1C PUMP THRUST BEARING X—AXIS VIBRATION HIGH HIGH

TSEAWATER SUPPLY PUMP 1C PUMP THRUST BEARING Y—AXIS VIBRATION HIGH HIGH

| SEAWATER _SUPPLY PUMP_1C MOTOR DE BEARING X—AX|S VIBRATION HIGH HIGH

 SEAWATER SUPPLY PUMP 1C MOTOR DE BEARING Y—AX|S VIBRATION HIGH HIGH

T SEAWATER SUPPLY PUMP_1C MOTOR NDE BEARING X—AXIS VIBRATION HIGH HIGH

( SEAWATER SUPPLY PUMP 1C MOTOR NDE BEARING Y—AXIS VIBRATION HIGH HIGH

 SEAWATER SUPPLY PUMP 1C RUNNING . 10 Sec
T

5 SEC
 SEAWATER SUPPLY PUMP 1C OUTLET E/H VALVE POSITION <30% (1—-07). |SS
b
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2. BERSRJEDE -

> B E-oERENG > —aEE-SEH

> BEN(TEN B8 ETRT

(UNIT 1 OXIDATION AIR BLOWER 1A MOTOR DE SEARING TEMF 1 HIGH E

(UNIT 1 OXIDATION AIR BLOWER 1A MOTOR DE BEARING TEMP 2 HIGH E_
L UNIT 1 OXIDATION AR BLOWER 1A MOTOR NDE BEARING TEMP 1 HIGH E

CUNIT 1 OXIDATION AlR BLOWER 124 MOTOR MDE BEARING TEMP 2 HIGH @_
(UNIT 1 OXIDATION AIR BLOWER 1A MOTOR WINDING U TEMP 1 HIGH g

(UNIT 1 OXIDATION AIR BLOWER 1A MOTOR WINDING ¥V TEMP 1 HIGH E_
TUNIT 1 OXIDATION AIR BLOWER 1A MOTOR WINDING W TEMF 1 HIGH g

TUNIT 1 OXIDATION AIR BLOWER 1A MOTOR WINDING U TEMP 2 HIGH E_'
,’ UNIT 1 OXIDATION AR BLOWER 1A MOTOR WINDING V TEMP 2 HIGH 'E

r

LN OXIDATION AlR BLOWER 1A MOTOR WINDING W TEMF 2 HIGH E
L U OXIDATION AlR BLOWER 1A MOTOR DE BEARING X-AXIS VIBRATION HI

CUNIT 1 OXIDATION AlR BLOWER 1A MOTOR DE BEARING Y—AXIS VIBRATION HI 5|

UNIT 1 OXIDATION AIR HBLOWER 1A MOTOR NDE BEARING X-AXIS VIBRATION HI

(UNIT 1 OXIDATION AIR BLOWER 1A MOTOR NDE BEARING Y-AXIS VIBRATION HI E

,: UNIT 1 OXIDATION AlIR BLOWER A BLOWER DE BEARING TEMP 1 HIGH E

CUNIT 1 OXIDATION AlR BLOWER 14 BLOWER DE BEARING TEMP 2 HICH E_
CUNIT 1 OXIDATION AR BLOWER 1A BLOWER NDE BEARING TEWP 1 HIGH E

(UNIT 1 OXIDATION AlR BLOWER 1A ELOWER NDE BEARING TEWP 2 HIGH

:" UNIT 1 OXIDATION AIR ALOWER 1A BLOWER DE BEARING X—AXIS VIBRATION HI ﬁ_

(UNIT 1 OXIDATION AlR BLOWER 14 BLOWER DE BEARING Y—AX'S VIBRATION Hi 5|
(UNIT 1 OXIDATION AIR BLOWER 1A BLOWER NDE BEARING X-AXIS VIERATION Hj

JUNIT 1 OXIDATION AIR BLOWER 1A BLOWER NDE BEARING Y—AXIS VIBRATION HI E_

¥
(UNIT 1 OXIDATION AR BLOWER 1A INLET DIFF PRESSURE HIGH
¥

I‘L.INIT 1 QOXIDATION AIR BLOWER 1A OIL STATION CIL TANK LEVEL LOW
T

X

(UNIT 1 OXIDATION AIR BLOWER 1A OIL STATION LOW DEUVERY OIL PRESSURE
T

(UNIT 1 OXIDATIONAIR BLOWER 1A OIL STATION PUMP 1 RUNNING
T
CUNIT 1 OXIDATIONAIR BLOWER 1A OIL STATION PUMP 2 RUNNING

07

¥
L UNIT 1 OXIDATIONAIR BLOWER 1A QUTLET VALVE CLOSED
Y

> BB ES

UNIT 1 AERATION AIR BLOWER 1—1 START PERMIT

UNIT 1 AERATION AIR BLOWER 1-1 QUTLET VALVE CLOSED

UNIT 1 AERATION AIR BLOWER 1-1 OQUTLET VALVE IN AUTO MODE

UNIT 1 AERATION AIR BLOWER 1-1 IN AUTD MODE

LUNIT 1 AERATION AIR BLOWER 1—1 DUTLET VALYE FAULT
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p— S 4N EESFI
= -~ MANJUNG B R

AR HEFN S TIERR =N _LERN - A2 HE2 2k PEEE TNB 28 /)22 5] TNB
Janamanjung Sdn. Bh.d ZE#£:E5 - Manjung ZEHGFy & 2K PE oH R TNB( Tenaga

Nasional Berhad) Janamanjung Sdn Bhd /\E| & EEEATVAMERT » 22 WAL HA
Perak JI Lumut $AREg 547 10km & - TNB 88 11N &) Foowi /& H i F & 2 FHEERR K > [H]
P2 (BT R ARSRMHE ~ AL E 3 BEREIR AR AL » 2%Z2 ] ALSTOM Sz PEREMBA A7 -
SRR ~#3 1 o RIS E 2SS R TOOMY 7 SERE FUSAEIEAH - if = 30H 2004
TR APHIEZ S - #4 S E SRR 1,000M » 5 2011 ££F ALSTOM BRAGH# ~
2 2 B AT an (SE Asia) #EEE R A T 2015 4 4 H Brl4ark#E- 4451 Manj ung
PREL S A A 3 0 TOOMW SnbR SRR K 1 E il S ARAH pesdi e - o b H AT

A S BEME > DRAEAEE S E R 4,100 MW - #4 #E-F Alstom Beizhong Power

UNEAEEERY STE-100 #8leE S Emsd ik - BRI E LA RERE R
3,226 Mg //INEF > JBR ST R 287.9 kg/em? » FZRFURELY 600°C « HAT#] ~#4 EitkaH

YRR AR KR RUE - T TR BEAR S SR ER SOPALETAH SWRGD 2 B8 F s df s Ak By

Manjung#1~#4 HR/KIRIR 4055 TR 1. BRI UEE Ry BE M S| 20 A H#A 28 GGH >
2. EEERS [ JEf% > 3. JE/KE IR SR E SR FRP & » 4 USRI B R FT DLURE
AR 0 5. Manj ung#1~#3 1% ESP(FFELEREESS ) + SWFGD > Manj ung#4 152 FF(JE

EEREZS) + SWFGD o

e

Manj ung#1~#3 BB /KRBT S 908 HAY 15 FEEER By KBRS R AT
{8 ] FRP S e > BRI IS4 Manj ung#1 Ke#4 RARAHIAR
{ERBRUEE » SR SO < 200mg/No' FF & & HERCREEAE » AT LA G FEKARR %245 -
e SR ] L FR 55 RS AR R -
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MANJUNG #1~#3 fésst<28

Key Data

Output (MW)

Number of bailers

Live steam flow (t/h)

Live steam pressure (bar abs)
Live steam temperature (°C)
Feedwater temperature (°C)
Fuel

Ignition fuel

FGD performance (%)

Generator type

Generatar rating (MVA)
Power factor

Terminal voltage (kV)
Frequency (Hz)
Short-circuit ratio
Generator efficiency (%)
Excitation system
Generator Cooling system

3% 700

3

2,390

175

540

277

coal

light oil

96% 502 removal
in absarber
GIGATOP

943

0.85

23

50

051

98.9

static

hydrogen + water

MANJUNG #4 %24 :

MANJUNG & - TECHNICAL SPECIFICATIONS

TECHNICAL DATA OF STEAM GENERATOR

GUARANTEE

Main steam flow

MODE OF OPERATION

3226 metric tons/hr | 7111 M Lb/hr

Superheater outlet steam pressure

282 barg | 4090 psig

Superheat/ reheat steam temperature

# Sliding pressure operation with daily load
swings from 30% to 100%

FUEL (AS RECEIVED) DESIGN RANGE AIR HEATER
Gross calorific value (kcalf ka) 5200 4500 - 5500 * 2x trisector semi-modular
(Btus Lb) 9360 8100- 9300 = Regenerative air heaters

Moisture content (swt) 221% 8%-30% AIR AND FLUE GAS SYSTEMS
Ash content (wwt) 1.6% 1.5%-13.9% * 2 50% primary air fans

1.1%-15% * 2x 50% induced draft fans

* 2y 50% forced air draft fans
Sulphur (%wt) 0.47% 0.1%-0.94% GRINDING AND FIRING PLANT
Volatile matter (swt) 35 22%- 45% = g gravimetric raw coal feeders
o 0 1 1 0 0 2 o # g8 HP 1023 pulverisers with dynamic classifiers

Fixed carbon (swt) 415% 35% -58.1%
FLUE GAS EMISSION LEVELS AT STACK MG /NMz & 6502 LB /MMBTU
Sulfur diside (S02) 500 0.41
Nitrogen oxides (NOx) 500 0.41
Carbon monoxide (CO) 200 0.15

31
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AN/ =| =
/U~ MSTF 2= _5%

AR ~ KRS ERAGARAE ~ s T2 > BRI /98 FEK
HEERRIR 2247 0 BATIETERA e B8R FERSORNERAIFEEAZFER
FRAG VSR B4 - Als tom 2\ BB E/KPEERR IR A 40 4827 sa T s & m] 2
;‘% o

KRR LA B S R B s 2 PR ~ SRS o A B U A B
an BN R B R A R B AOK RS - HRRRUSeR w2 95% LA E - SO FECAT
ZEF<23ppm » PERAYRK SR & 1Y SR n] Z 2R OrAE - [N/ KERFUA
AN ENR L B R R B A A mT i DRI

Manjung ZEJifz H Al 2% 58 A B ENfe A Eb (73 (<0.2%) B - FIJF 15 S MER NS
BE S i B R A A T B R - BT = BB A — S R E LI B S MR - IS FEEY
280 (HiEEEE 2 E T.(2 5 PLHIEE ) > BItaREH 24 A) > 4 SRHEAIE T
MM > S R 200 AR » s RUEK R SRE SRR B A TR TR
FRP #4'& - {it Manjung 1~3 SEHERGET THT 15 SF2CF > FRP B4R EERIRE
foE - BN AR IR ETEE RS -

o i

RS R R E IR RS & EN 103 E 12 A 1 HA
TN T IR RS AP | - B SRR SRR R SOx FERX
BB S 60 ppm B FERE —EHZLFFH—HiifT > #5258 8%

i HIEIE R 30 ppm e

ANE 101 58 4 HIRERH R M EE SR K S 2 PH 5E Manj ung BEREZE 5RO
FOEERERA NP ERE —BERATR



7SR Ritky 54 =R A= (w7
KRB AT EHE
- 25 mg/Nm’ 50 ppm 50 ppm
/}Elg
Man;j ung ZE 200 mg/Nm’ 500 mg/Nm’
" 50 mg/Nm’
HRISRIE (70 ppm)** (244 ppm)**

#S0p Ko NO» Z HEHURE (%< ppm B2 mg /Nm' {55 2.86 &2 2.05 515 > 1 mole
FEAHA RS STP (Standard Temperature and Pressure) Zfafgfy 22.4 L »
Molar mass of SO = 64.0638 g/mol - Molar mass of NO: = 46.0055 g/mol °

FEZACPHEE Manj ung BRI HL sl R 4G5S TR B A i Bl PR A B £

ERURBLE /Ky S Y EE R, - PRBEEHR 0. 29%L0 TN H(RASEARAE ) ] sk e i -
MER&FEIT RSB SOARPHERAELE 70 ppm B - 28 A & A8 M= FE/KAR
Fitase A LBV T B A i HL B D i -t B R U R IS R & A
R e HI R > R AR S D P B R 0 AR e H - DASRE
(AR - LEAL - RobfeORamIE R BERSCR i e 22 S 3R ORPEBUREE - [FIRF(HER
PRa R B RE S B K DIRE R » AR Bl B L Bt > R AT AE [FIR =
PRREBtIEZ 2 ~ SORMERRIE T - FERIERSIR00AE 047920 T - fR{HE B —HR4HRS
TEREE > EERERS RIS a2 5RO E - A E LIRRETR > &
FEESE TIBRBERIER -
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Parameters ‘ Design Acceptable range

35.28-

2% ~ Manj ung BRGES T E KR &

BRI ARAHT BRSO ST B MRAHAYEE] - AEERE B Als tom A HE]ELET
TAeRTESEm > fra T

1. NREKERAy s RS > Bl— g BAESE R ER B R RE(EH - LR
i — %€ Hl I AR R AR » F A P BR P e B R g A i EE N B A AE 2 PR U
AKFERERR - (15 /KRR BT & EEFRT T2 10%/2 5 - AR IE IR H L R R R
I - A R K AR R R & R B ] B C(E A - (B H A 5 4
AN HERE PR A

2. EKWRRUE B S ROEE R T F K A B R B AR B BOK
R SRR ATE 95%LAE - SO HERC TS <20ppm » HERHY KL
AT N SR T FIER ORI » IN LR /KRR HUA BB A N ST R R RS
BUEA Al iR DHEEIE -

3. E/KHRH AT CREGEPRBAHR OSBLL L » BEEYIR ST SRR S A A > S FREE
IR - ACIATIREE S EHEHITE 30mg/Nm’ BAPY » ATy w IE 3, i
KRR 280 » H AT B Y St > F2 AR, 0. 6% IRR (0 HE TR i
T SO FIBFBUREE/INFY 23ppm © EERRARACHE A H R B R T HOBE—
W esE RST R /KR A BN » mTUB DR b 2 4R asc g G L TAT A > SO» HY
HEBCRIE nTE— B P 2 15ppm - Stk V7N nl ek DS 2R K e REAS

4. FERWEETEFRNNZR © ALERE ~ EROLE - R THY SORE ~ 5
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AKGERE ~ 7K pH (A ~ S/KAGRRIE - BORIAOME - BORIRIRE - e AR
K R BRI K 5 RS - A TR AR R » DU AR R i
w5 o TLAE R BRI o AR AR  RUUEIRIRN SO &
R% » HE ABRGUY SO L @RS - TS B B EE IR A AR 1T
2 HEUK KB R £ &t - Rl - Bl 2GR st
(T o HAN > AIEEANEEE pll (5] 7.5~8. 5 PR T LA KHE
Z AT > BINH0 NaOH B¢ Ca(OH). > {HZOER 0 Ca(OH). > AR RE A RIUEY) -
i LA NaOH T2 - HEAESR Kb R IERFE - SRR R DIAAT K B -
BB AT GRS - FRLARHERS SR - DL BT R IR
BRSEL BB 75 20~30%E TR T LR R GE A - N 2 BB -
SRR 30,000Nm" (1,000kW) » AHFEEHE - PSR U 9
FEFRTR R IET L ARETHR 0 1 (87T » o T El LAY 6.8 32+ 7.2 -

R R B SRR ERTE S EARIE - (RS KM
]~ 2 HRIRSUE BRI ELT Ry 50 oK » T Manj ung &L 4 SFbIeE p B
WS Y FERERIZY 20M - 207N J7 AR E

SN\ !
I
A " '
/N
r/\-
.
b SR P&ID [ : MAIN DUCT TO STACK INLET - MANJUNG #4 P&ID [ -

SO SR B s (GGH) K55 i I AR A RS » 8 M e T AR B T e
GGH e F6 B B i e AR (K S 73 55 A i e B (s DAY (T 2 i

FESRIRE > BRI e RS AR -
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