CONDENSER CHARACTERISTICS
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Figure S Heat exchanger and temperature profile
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a0 NEW CONDITIONS (STEAM) I~
ORIGINAL T I
gggcc \ 0=15 80°%C
20°C W AT = 100C
QRiGing 16°C —f—
10°C

Change in cooling water inlet temperature (increase to 16°C)

300C ORIGINAL 300¢
zaggg NEW CONDITIONS (STEAM) 2200
16%¢c | _NEw OR’G,NAL 6=9C *

AT = 60C

10°CT

Change in load on turbine (decrease to 60%)

Figure 7 Changes in condenser temperature profile




Constant CW Temperature

Constant CW Flow

Pressure in Condenser (kPa)

10 16 20 25 30 35
Temperature of steam (°C)

0 25 50 75 100
Load on Turbine (%)

Figure 8 Variation in condenser pressure
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Figure 12 Effect of change in turbine load and condenser pressure



CONDENSER AIR EXTRACTION

ASSUME EXHARUST STEAM  SupPuED To Condensell AT 3¢°¢
ASSumMé AL LonTeNT IS | PART PER  MILLION

AT __38°¢ (308°K) Fo Ak R = 0.287 kT|ks°K
STE, = S’u éZ kPa,
‘{)fs s 28248 »’:;Ilkgz |
Pererm = 0.0396 " "
FM = 0.039 x 107" kg [m®
,, ae RT | v = RT
Pﬁm {;éz%x 107 x 0.287 x 308 P

3.50 x 107% kPu

R L B 1 BT

sream v Pan
PS’-GZ kpd..

ASSUME  AIR ¢polinG SEETION REDUCES Loear TEMPERATURE
To 74° Due Yo AL HBLANKETING

-

"o

AT 24°¢ (297°K)

PSW = memnou

= 2.78 kPA. 3
'U'g = 45.92¢ m3 Ikg ‘ m
Psream = 0028 kq|w3

it = T™oMNRL —

P = é’&éz - - Zl"l?énMM

= 2.6 kik

Pﬁ"t / KT F - FRT

2.L4 [ 0.289 x 297
0.0310 kg[wm?

P
: ~
W g o



ConS1DER Im3 OF MIXTURE

EACH CLOMPONENT LonTIIBUES
To PRESSURE Awd To DentITY

I m3 oF mixrure  conraine

0.0218 lq or oream  Ar | 2.9¢ kA

0.0310 k‘j OF AIR AT 2.64 kP

0 0528 kg ;‘:Zkl%
CONTENT OF STEAM  AND AR

Srépm 1 0.0218 | 0.0828 = Ll Y

AIR - 0.03i0 [ 0.0928 = §9°,

ARIK  HAS Beenw CLoNCENTHATED AWD LONCEQUENTLY
Mole AR THAN  STEAM Wit B¢  RéMoveD
THRouGHt THE  AIL  EXTIACTION CYCTEM

WITHOUY AN ML ltoolinG SEECTION THE
MASS  oF RIK PEL UMIT VOLUME  \would .BE

MULH LESS ResSulrinG IN EXCECSIVE S$TEAM
RéMoval .

WHAT — Would BE YHe CoNSEQUENLES oF
EXCESSIVE  STEAM  REMovAL




To Vacuum Priming System From Atmosphere
A
Y
OUTLET WATER BOX* VACUUM BREAKER
CONDENSER OUTLET WATER BOX*
CONDENSER INLET* CONDENSER OUTLET*
ISOLATING VALVE ISOLATING VALVE
DRAIN VALVES
CCWPUMP From other condensers
DISCHARGE T Y (also in other units, if any)
TRAVELLING ISOLATING Y
SCREENS VALVE
To other
“ YMMON INTAKE > cf)’? tcriueenl?reﬂrts
CHANNEL COMMON DISCHARGE DUCT
CCW PUMPS
COARSE (typically, 3 x 50%)
SCREENS
CONDENSER COOLING WATER
..................... AIR (Mamly)

* TWO PER EACH CONDENSER;
** PART OF THE VACUUM PRIMING SYSTEM.

Figure 5.8
Simplified Condenser Cooling Water System
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DIAGNOSIS OF PROBLEMS

HEAT TRANSFER
Q = UA AT,

PATRIAL PRESSURE

PcoNDENSER = PsTEaM + PAIR

CAUSES OF POOR VACUUM

1. REDUCED CW FLOW RATE

2. INCREASED CW INLET TEMPERATURE
3. TUBE FOULING

4. TUBE FLOODING

5. ACCUMULATION OF GASES

6. EXCESSIVE THERMAL LOAD



CONDENSER VACUUM BREAKING

PURPOSE OF VACUUM BREAKING

TO REDUCE TURBINE SPEED QUICKLY

REASONS FOR QUICK SPEED REDUCTION

* VERY HIGH ROTOR VIBRATION
* LOSS OF LUBRICATING OIL PRESSURE

*  LOSS OF HYDROGEN SEAL OIL PRESSURE

NORMAL VACUUM BREAKING

1. BREAK VACUUM AT REDUCED SPEED

2. BREAK VACUUM ON TURNING GEAR



CONDENSER CW LEAKS

ADVERSE CONSEQUENCES

1. ACCELERATED CORROSION
2. ACCELERATED BOILER DEPOSITS

3. POSSIBLE BOILER WATER FOAMING

INDICATIONS

INSTRUMENTATION 1IN CONDENSER AND AT
CONDENSATE EXTRACTION PUMPS

MITIGATING ACTIONS

1. LEAK LOCATION (HOW ?)

2. INCREASE BOILER BLOWDOWN
(DISADVANTAGES ? )



CONDENSER AIR LEAKS

ADVERSE CONSEQUENCES

SEE ABNORMAL CONDENSER PRESSURE

MITIGATING ACTIONS

SEE PREVIOUS ANALYSIS

1. PLACE ADDITIONAL VACUUM PUMPS INTO
SERVICE

2. ADVISE STATION CHEMISTS






