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INTRCOUCTICN

: -

The primary purpcse of the bleed steam system is to provide
steam S-om siX extraction stages of the HP and LP turbkines
to their respective feedwater heaters. The steam entars the

shellside ¢f the feadwater heaters whera it heats the feed-

tn

water flowing through the tubeside. The heating of the feed-
water BSeifore entry into the steam generators serves the

Purpose of increasing the efficiency of the power plant cycle.

In addition, the bleed steam system provides heating steam

o the first stage reheaters of :the moisture separator-rehaaturs
in the main and reheat steanm system ancé also supplies steam

to the auxiliary steam system:

The Dl2ed steam system has an interface with the following
systems. (Drawing numbers refer to 3Surns & Roe flow diagrams):
Main and Reheat Steam System (Dwg. No. 2002)
iliary Steam System (Dwg. No. 2004)

a

ter Drains System (Dwg. No. 2009)

Instrument and Service Air System (Dwg. No. 2012)
Summary Descriotion of the Swstem (Refer to 3&R Dwg. No. 2003,




after the extracticon stage from which they receive their
heating steam. The feedwater heaters are arra

parillel trains to provide six stages of feedwater heating.
The l4th stage feedwater heaters, which 2re the lcowest prec-
sure heaters, are located in the neck of each condenser.

The 8th stage is the exhaust stage of the HP turbine.

Each external bleed steam line has a ccmbination stop-check
valve to prevent water inducticn or reverse flow of steam
to the turbine. The 3rd stage bleed steam lines, however,
have separate stop and check valves because of the high
Pressure and temperature conditicn.  Each bleed steam line
has a motor operated drain valve located between the turbine

ancé the stop-check valve,

In addition to supplying steam tc the 3rd stage feedwater
heaters FW-JcA and 63, the 3rd stage high pressure turbine
xtraction supplies heating steam to the first stage reheatercs
cf the four moisture separator-reheaters. The reheaters

reheat the HP? turbine exhaust steam prior =o admission tc-

i

ne two double flcw lcw pressures turbines and the steam gen-
eracer feed pump turbines. Excess ble steam from the first
stage reheaters flcws to the Bth stage Seedwater heatercs
through a connection to the heater drain tank vent lines.
Refer to the Feedwater Heater Drains Svstem Description

Index No. 7.

Excess main steam from the seccnd stage reheaters flcws to
the Jrd stage feedwater heat h

2
heater bleed steam suzply line.

el
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The auxiliary steam svstem is supplied with steam frcm the
Bth stage (HP turbine exhaust) extraction of the HP turbine.
Refer to the Auxiliary Steam System Description, Index No. 3.
The 3rd stace feedwater heaters FW=J-E8A, 63 are considerad
high pressure heaters. All other feedwater heaters are
censidered low pressure heaters.

Motcr operatsd walves are provided to divert a porticn

‘0

tage extraction steam to sach of the two con-

s
twells o deasrate the condensate at plant operating

Svstem Dasicn Reguirements

The bleed steam system is a conventional stem. The eguip-
ment comprising the system, including piping and valves,
is of commercial guality and the seismic design classification
Class II. The seismic Class II eguipment is designed

5
for Zcne 1 loads.

The piping within the bleed steam system is designed, fabri-
cated, inszected and erected in accordance with ANSI 331.1.0.
Power Piping, while valves ars in accordance with applicable

ANSI pressure-temperature ratings.

The feedwater heater sizes are based con the maximum exzeczed

turbine rating (not guaranteed) which corzespcrnds to the

-

maximum Primary system power rating of 2788 Mwt., The maximum
1

calculated-not guaranteed turbine heat balance is included
as Figure l. Two identical parallel feedwater trains utilizin

bleed steam £rom six turbine extraction points are provided
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to handle the above rating in the most eccnomical manner.
Feedwater heater shell design pressures are detaermine

ing 15 percent to the maximum expected turbine rating heat
balance stage pressure, then using the next highest 2
value, except that no heater shell is designed for lass

than 50 psig. Shell side design temperatures are determined
at the temperature correspcnding to the design pressure cn
the turbine expansion line. Under emergency conditions of
one heater train out of service, each remainincg heater is
capable c¢f handling additional extraction steam resultanc
when the tubeside feedwater flcw is increased temporarily

by 50 percent. Tubeside design ccndi:ic;s are as discussed

in the Feedwater and Condensate System Description, Index Nc.

it

4A.  The mechanical design and construction of the feedwater
heaters are in accordance with the reguirements of the ASME i
3oiler and Pressure Vessel Code, Secticn VIII and are stamped

with the applicable ASME Ccde symbol.

2ing of the bleed steam lines was acccmplished in order
to comply with the pressure drop requirements of the maximum

calculated - not guaranteed turbine heat: balance.

Cembination stop-check valves are located in the turbine
external extracticn lines ¢to the lcw pressure feedwater
heaters. Due to the higher pressure and temperature conditicn
of the 3rd stage HP turbine extracticn steam, separate check
and stop valves are utilized in the 2rzd stage ble

lines. The purpcse of the check wvalves is L2 prevent watzar
damage to the turbine if h

e <
feedwater heaters, and to prevent overspeed

o
with & decrease in locad or turbine trip, which can cause a
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reverse flow of heaters to the

turbine.

DETAIL

ED DESCRIPTICN CF SYSTEM

cemponents

Feadwator Heaters; FW-J-13, 13, 23, 23, 33, 33,6 33, 43, SA,
58, €A, 63

The feedwater heaters are described in the Feedwater Heater
Drains System Descripticn Index No. 7 and the Feedwater and
Condensate System Description, Index No. <€A.

Mgisture Separator - Reheaters: MO-T-1A, 13, 23, 28

moisture separator-reheaters, rafers

Drains System Descript Index No.

&

{L00)%

ion,

tinghouse manual

Ma-=gr Svstem Valves
3rd Stace 3leed Steam Stop Valwes =X-v223, 223

1b. ANSI

is provided %o auco-

steam line when 2

=y
-

s
drain ccoler level occurs in the

the valve mector $30

centers 2-4l2, 2-212
valve

moter operator is l% minutes.

Pusnbucszon control, and open and closed ara
providad on the Turbine Auxiliariss Monitoring Panel 17.

7
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3rd Stace Bleed Steam Check Valves EX-V23a, 2238

An air cylinder operated 13" check valve with 40 1lb. ANSI
rating and design temperature of 300F is provided in eacn
3rd stage bleed steam line to prevent a backilcw of water
or steam to the HP turbine from the 3rd stage feecwater
heacters FW-J6A, €B respectively, when a turbine trip or a
hign-high 3rd stage drain cooler level occurs. Pushbutton
control, and open and closed indicating lights are provided

on the Turbine Auxiliaries Monitcring Pansl 17,

Bth Stage Bleed Stean Stoo Check Valves EX-V293, 298

An air cylinder and electric mctor operated 18" stop-check
valve with 300 lb. ANSI rating and design temperature

o
440F is provided in each 8th stage bleed steam line to p e

r
a backflcw of water or steam tc the H® turbine from the 8th
stage feedwater heaters fW-J-5a, 5B respectively, when a
curbine trip or a high-high Bth stage level occurs. Pushbutten
valve ceontrol and a set of open and closed indicating lights

for each pneumatic and electric cperater is provided on the

Turbine Auxiliaries Mcnitoring Panel 17. Power is supslied
to the electric motor cperators frcom mctor contrcl centers
2-41B, 2-313, respectively., Air is supplied to the air gylinders

An air cylind
1b, ANSI rating and design temperature of 340F
a

is provided in each 1l0th stage bleed ste




e ol

backflcw cf water or steam to the LP turbines from the l0th
stage Zgedwater neaters rw-J-4A, 4B, respectively, wnen a
turbine trip or a high-high l0th stage drain cooler level
occurs. Pushbutton valve control, and a set of cpen and closed
indicating lights for eadach pneumatic and electric operatcr is
provided on the Turbine Auxiliaries Monitcring Panel 17.

Power is supplied to the electric mctor operators from motor
contzol centers 2-418, 2-318, respectively. Air is supplied

to the air cylinders £from the instrument and service air
system.

llth Stage Blaed Steam Stop-Check Valves EX-V6 [

An air cylinder and electric mo:tor operated 24" stop-check
valve with 150 lb. ANSI rating and design temperature of 320F
is provided in each llth stage bleed steam line to prevent a T
backilcow of water or steam to the LP turbines frcm the llth
stage feedwater heaters TW-J-3A, 3B, respectively, when a
turbine triy or a high-high llth stage drain cocler level
occurs. Pushbuttcn valve control, and a set of open and
closed indicating lights for each pneumatic and electric
operator 1is provided on the Turbine Auxiliaries Monitoring

. Power iz supplied to the elactric motcr operators
enters 2-413, 2-318, respectively. Air

ir cylinders from the instrument and

13th Stace Blaad Steam Stor-Check Valwves EX-V11A, 16A and
=X-vilz, lé1
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a backilow of water or steam to the LP turbines Zrom the 13th
stage feedwater heaters FW-J-2A, 23, respectively, when 2
turbine trip cr a high-high 1l3th stage drain cooler level
occurs. Panel 17 pusahbutten control is provided to open

or clcse each pair of valves. A separate sat cf open and
closed indicating lights is provided cn the Turbine Auxiliaries
Monitcring Panel 17 for each pneumatic and electric. operator.
Power is suprlied to the electric motor operatzors for the "A"
and"3" wvalves from the 480 volt motor contrcl centers 2-31B and
2-313, respectively. Ai- is supplied to the air cvlindecs

from the instrument and service air system.

An interlock is provided between the pair of stop-check valves
EX-117 and léA and the pair of auxiliary steanm supply valves
AS-VAC, 8D for the 1l3th stage feedwater heater Fw-J-23 as
well as between the pair of stop-check valves EX-V1lB, lé3
and the auxiliary steam supply AS-VEA, 6B for the 13th stage
feedwater heater FW-J-2A. The interlock prevents the pair

of bleed steam stop-check wvalves and the correszonding pair
of auxiliary steam supply valves to a l3th stage feedwater

heater frcm being open at the same time.

Deaerating Steam Supplv Valves =X-V713, 71B

Two electric motor coperated 8" gate valves with 150 lb. ANSI

rating and design temperaturs of 340

"y
W
Iy
(1)

b ¢ )
5]
0
o
[*h
i
.

to supply
10th stage bleed steam to the condenser hotwells at plant
loads Telow 40% to deaerate the condensate. The valves are
operated from control switches with positicn indicating lights
on Turbine Control Panel 5. The valve motor operators are
powered from the 480 volt motor ceontrol centers 3-418, 2-213,

raspectively. The stroke time cf each valve is 30 seccords.

-8~ 2‘25
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Turbine Bleed Steam Drain Yalves =X-V35A, 353, 361, 3683, 373,
378, 324, 383, 373, 478, 48A, 488

A 2" electric motor operated globe valve is provided in each

external bleed steam line to drain the line to the condenser.
The LP turbine bleed steam line drain valves =¢¥-V35A, 358, 367,
36B, 37a, 373, 382 and 38B have a 150 lb ANSI rating and design
temperature of 440 F. The HP turbine bleed steam line drain
valves E=X-V47A, 473, 483 and 488 have a 300 lb, ANSI rating
and design temperature of 5C0 F. The "A" valves and "B"

valves are pcwered from the 480 volt motor contzol centers
2-413 and 2-313, respectively. A single pushbutton control
switch (E=X-FHS-3242) and a single set of indicating lights are
provided on the Turbine Auxiliaries Monitoring Panel 17 Zfor all

the érain valves.

Instruments, Controls, Alarms and Protective Davices

Instrumants

All heaters nave pressure and temperacure indication in the

Control Rocm as listed in Table 1.

3leed Scaam Stoc-Check Valve Control

)

he bleed steam stos-check valves (separate stcp and check

<
o

(2

lves

-

the 3rd stage bleed steam line) are autcmatically

o]

r remote manually controlled thrcugh the I and C Logic Svstem.
Refer to BaR Instrumentation and Control Schematic drawing No.

3090, Sheets 64, 64A, 65 and 63A.

When a high-high level occurs in a feedwater heater drain
cooler, the stop check wvalve is automatically closed in the

bleed stezam line 2o the £feedwater heater. Wwhen a turbine

L

2o

I-;-



trip occurs, the stop-check valves in all the tleed steanm

lines are automatically closed. Each valve may be individually

closed by pushbuttcn control from Panel 17.

When the wvalve is being closed, the air cylinder is first

vented and the spring in the air cylinder pushes the check

valve disc to the closed positicn. When the check wvalve

A

-
avor

closed limit switch is actuated, the electric motor ope

3

e

.
»

is automatically energized which turns a stem down to &

disc to seat the disc and hcld it cleosed.

When the valve is being opened, the electric motor cperator
is energized first. when the stem is fully withdrawn from
the valve disc, the electric motor operator open limit switch

is actuated. Air pressure is then automatically applied to s

"

the air cylinder which forces the piston in the air cylinde
to its top position with the closing spring compresseé. The
valve disc is free to swing open or closed as with any ordinary

check valve.

The 3rd staga bleed steam check valve operates in the same
manner as the other bleed steam check valves except thas
instead of the motor operator having a stem toc seat the check
valve disc, a separate motor operated shutoff gate valve is

used.

manually resetting a relay using a Panel 17 pushbuc-on after

the level has been restored to normal. After a turkine trip,
all the stop-check valves are automatically cpaned wh

Lk

turbine trip is reset.

=10
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Turbine Bleed Steam Drain Valve Control

The turbine bleed steam drain valves are autcmatically or
remote manually controlled through the I and C Lcgic System.
Refer to 3&R Instrumentation and Control Schematic drawing

No. 3090, sheets 64, 64A, 65 and 63a.

When 2 high-high level occurs in a feedwater heater drain
cooler, the drain valve in the bleed steam line to the feed-
water heater is automatically cpened. When a turbine trip
occurs, the drain wvalves in all the bleed steam lines are
automatically opened. A single pushbutton control switch
EX-FHS=-3242 is provided on the Turbine Auxiliaries Moniteoring

s
Panel 17 to close the drain valves.

Safaty Valves

b
L

Four 6" x 8" pressure relief valyes =¢X-R1A, 13, 27, 2B are
Provided on the four bleed steam lines to the l3th stage
feedwater heaters FW-J-23, 2B. Auxiliary steam is supplied to
the 13th stage feedwater heaters through a connection with

the bleed steam lines to heat the feedwater during startup.
The valves arae set to open at 50 psig to protect the heaters
and bleed steam piping from overDressure in the even: the

Pressure control valves in the auxiliary steam system Zail,

Alarms anéd Combuter Inputs

Alarms and Computer inputs are listed in Table 2.

\ 2%
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3.l

PRINCIPAL MCDES OF OPERATION

Startup

The bleed steam line stop-check valves are closed and the

turbine bleed steam drain valves are cpren as a result gf the

last turbine trip during plant shutdown. After actuating the
turbine trip reset, the bleed steam stocp-check valves are
automatically opened. The 1l3th stage bleed steam stcp-check
valves =X-V1la, 113, 1€3A and 168 are closed from Pansl 17 so that
the auxiliary steanm supply valves AS-VGA, 63, 6C and 8D may

be opened in order to heat the feedwater. The turbine blee
steam drain valves are left cpen. The deaerating steam supply
valves which supply 1l0th stage bleed steam to the condenser
hotwell are cpened. As steam is admittad to the turbine and
turbine load is increased, bleed steam Zlow Zrom the turbine
is increased. "After the bleed steam lines are warmed up,

the bleed steam line dérain wvalves are closed.

When plant load is increased to the pcint where the bleed
Steam can heat the Zzedwater to the recuired temperature, the
auxiliary steam to cthe l3th stage feedwater heaters is shut
off and the 1l3ch stage bleed steam stop-check valves ars
opened. At approximately 40% plant lcad, the deaesrating steanm

supply valves are closed.

Above 40% plant lcad, che bleed steam Zzcm each turbine bleed
stage flows through the stop-check valves to the resgective
dwater heater. The 3rd stage bleed steam supply also
s

vides heating steam to the Zirst stage reheater cZ the

NTRY |
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Emergancy

supply can provide steam to the auxiliary steam system.

Shutdcwn

As turbine lcad is decreased, the bleed steam flow frcm the

turbine decreases in proportion to turbine load. At about
40 plant load, the deaerating steam supply valves are cpened
to supply deaerating steam to the condenser hotwells.

.
When turbine lcad is decreased to (% and the turbine is tripred,
the bleed steam stop-check valves are automatically closed and

the turbine bleed steam drain valves are automatically cpened.

Special or Infrecuent QOperation

#+)
(=]

2ed Steam Stcp-Check Valve Closed

If a high-high feadwater heater level cccurs, the bleed stean

stos-check valve will autcmatically close. If the lavel
e

the Panel 17 raset pushbuttcn, If the level is not resto
normal, the reason for the high-high level must be fcound and

the problem corrected.

Faedwater Heater Train Cut of Servics

£ a2 high pressurz feedwater heater cr low pressure Zeadwater
heater train needs to be taken cut of saervice, the bleed steam
stop~check wvalves to the feedwater heatars being taken out of

service are individually closed.
(30

he two emergency conditions which affect the bleed steam systen

s

w

re a feedwater heater high~high level or a turbine trip. When

ST T

turns to normal, the valve can te opened manually by depressing

waed
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either of these arents cccur, the bleed steanm stcp-check

and drain valves function autonm cicallw:

ERZARDS AND PRECAUTIONS

The bleed steam stop=-check valves play an importan
Preventing water induction to the turbine and also
of the turbine when it is tripred. Their functicn
matically controlled during clant operaticn. They
Periodically tested by using the hand crerated air

valve at each stop-check valve,

<YA=

-
-

Dart-in
oversceead
is auto-
are to be

testing

(31

valves
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