STEAM, CONDENSATE AND FEEDHATER SYSTEM DESCRIDPION. 0OC

A-

the Pressure Reducing Valve. The Control Switch for this MOV 18 lacated

Ref. Dwg.: B1l-081-P50-001 BL-U/L-rauluuo
B1-083-P50-001 B&4~534~P50-006
- B1-016-~P50~002 B4~535~P50-006
B1-028-P50-004 B7-059~P50~001
B1-044-~P50-~006

BOILER STEAM OUTLETS ~ NOS. 1, 2, 3, 4, and 5

Superheated steam at 1250 PS5IG and 950°F leaves the boilers through the
superhester outlet header via the boiler steam lead line which is con-
nected directly to a common main steam header. Each lead line is
equipped with a floating disc non-return valve which prevents reverse
flow of steam from the main steam header back into the boiler, The
boiler lead lines are of varying sizes consistent with their design

load capacities, The size of the main steam header varies from 16"

at Boilers 1 and 2 to 18" starting at Boiler 3, The original header at
Boilers 1 and 2 is connected to the header for Boiler 3 via two 10" lines
and one 4" expansion loop equipped with isolating valves. The header®
between Boilers 3§ 4, sld® are similarly connected via isolating valves.
Expansion loops are provided between Boilers 3p 4, assl®® to prevent dis-
tortion of the header due to the high operating temperature of the steam.

The superheated steam passes through flow nozzles in each boiler lead
line where the flow is measured for Control Room recorder indication and
for feedwater=drum level control. This 1s described in detail in the
"“"Three Element Feedwater Control" section. Pressure and temperature of
the steam in each lead line is also measured for recorder indication and
for steam temperature control on Boilers {@ 4, ety

Direct ~current motor-operated valves are provided on each lead line at
the connection to the main steam header. The control switches for the
MOV's are located on the Mechanical Console Boards and im addition the
valves are equipped with local push-button stations and handwheels, The
push~button station at each valve is interlocked with the control switch
on the Console Board. This interlock circuit has been designed to pre-
vent the switch on the board from operating against the push-~button sta-
tion while the valve is being operated locally, The coantrol circuit of
the valve can be disconnected by either pulling out the coatrol switch on
the Board or by opening the line switch at the valve starter, thes—zvoidg

dog—tcaddant sl opoustitfmiitivoverve-t0r I mriTremmee,

Between Boilers 1 and 2, two 8" lines from the 16" main steam header pro-
vide steam to a 475# Pressure Reducing and Desuperheating Station and a
235# Pressure Reducing and Desuperheating Station. These lines are
equipped with manusl isolation valves,

Between Boilers 3 and 4, a 10" line takes off from the 18" main steam
header for No, 2-235# Pressure Reducing and Desuperheating Station. This
line is equipped with a manual isolation valve adjacent to the main steam
header and a direct-current motor-operated valve immediately upstream of

on the Boiler 4 Console Board.

A 2" auxiliary steam header takes off from the 16" main steam header be-
tween Bollers 1 and 2 supplies-high pressure-high temperature stesm to
the 4EafYemEs:, hogging jet and to the steam driven auxiliary oil pump
for Turbine 1. Also, a backup for Turbine 1 sealing steam is pr vided
from the take-off to the hogging jet.
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~off 18" main steam

A second 2" auxiliary steam header take-off from the

header at Boiler 3 supplies steam to the steam seal regulator and steam
driven auxiliary oil pump for Turbine 2,

tic relief valve (ERV-1) is installed on the 16" main steam
::::23C§::::enznoileru 1 and 2 for automatic or remote controlled relief
of the main steam header pressure. The remote-manual control switch for
the valve is located on the Mechanical Console Board. Identical valves
(except for relieving capacity) are installed on the boiler side of the
non~return valves on Boilers 3yhé4, wwisfw Their control switches are
also located on the Mechanical Console. The po?pipg‘greasurg of_fhese

B. STEAM TO NO. 1 TURBINE

Two 10" lines connected to the 16" main steam header at boilers 1 & 2
supply steam through a 10" X 16" Y fitting to the turbine 1 stop valve

at 1250 psig and 950°F.. a 10" D.C. motor-operated valve is installed in
each line adjacent to the main steam header. The operation of these valves
is identical to that described for the boiler lead lines.

The steam flow of each 10" line to the turbine is measured by a flow nozzle
and is transmitted to a CRT in the control room. The flow from both 10"
lines to the turbine is totalized through integrators.imsteiied-in—the-
The pressure and temperature of the turbine steam is also indicated on

XXX EHEXEXERENYRXARE X KNP XN EMXRXREX KM kuxRinEx s X Ramxaxexatisnxindieared xanxshe
ERFxInvkhExERnkYBixXxBREXXX
a CRT in the control room.

After expanding through the first six stages of the turbine, steam is auto-
matically extractedat 475# for process use. After expanding through stages
7, 8 and 9 steam is automatically extracted at 235# for process use. 235#
steam from process can also be admitted to the turbine at the maximum rate
of 200,000 #/hr. After expanding through stages 10 and 11, there is a non-
automatic uncontrolled extraction opening where steam is supplied to the
Power Plant 30 psig header for deaerating and feedwater heating. The steam
passing through the low pressure turbine i{s exhausted to the surface conden
where it is cooled and condensed by coming in contact with the tube bundles
which have circulating water (untreated river water) flowing through them.

C. CONDENSER NO, 1

The condenced exhaust flow from the turbine, the drains from the gland
seal condenser and the air ejector are accumulated in the hotwell of

the condenser, The Allis=Chalmers 30,000 sq. ft. surface condenser is a
horizontal, two-pass unit with a divided hotwell., It is designed to gon-
dense a maximum turbine exheust flow of 375,000 pounds per hour at 85
inlet circulating water temperature.

In the event of excessive condenser tube leakage, one side of the con-

denser can be isolated and still allow the turbine to continue operating,
but at reduced load on the opposite half of the condenser. Contamination
from the leakage is detected by two conductivity cells, one in each divi-
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ded hotyell condensate outlet., The conductivity cells transmit a sig-
nal to - High conductivity in

the condensate is annunciated cn the

-

The condenser is equipped with locally mounted level gauges in each half
of the hotwell,locally mounted vacuum pressure gauge and temperature in-
dicator, A pressure transmitter is used to transmit condenser back-

ressure to a

A et O r " = PP LAyt YRR > />3
A constant water level of 7" in the hotwell is mafzz;ined by means of a
level controller. The level controller delivers an air loading signal
to throttle a 3" control valve located at the main condensate header.
This control valve is equipped with a manudl operator and has the lock-
in position feature during control air failure. A 6" by-pass line with
a 6" globe valve is provided. High or low water level (3 1/2" above or

.4 1/2" below normal water level) in each half of the hotwell will be

annunciated on the Mechanical Vertical Board.

A 6" manually operated globe valve, located at the side of the conden-
ser with a 6" stack is used for breaking the condenser vacuum. A 1/2"
seal water line is connected to the stack to detect any leakage of the
normally closed 6" globe valve,

CONDENSATE PUMPS 1A AND 1B

Two 900 GPM full-capacity vertical pumps, one of which is a stand-by,
vith a differential head of 225 feéJ are used to take suction from

the condenser hotwell and discharge condensate through a 6" condensate
header to the air ejector, then to the turbine gladd seal condenser gwins
Freseurochintasmand to the common condensate header connected to the
Deaerators.

The suction line is 14" for each condensate pump with a valved 14" line
interconnecting both condensate pump suctions. The interconnectirg line
provides the flexibility of one pump normnlly taking suction from both
hnlves of the hotwell

The condensate pumps are directly connected to a vertical electric mo-
tor drive and can be started and stogped at a local push-button station,
One pump is used during normal operation. A pressure switch is installed
at the discharge header to start the standby pump upon low pressure, A
low pressure alarm will be annuncisted on both the Mechanical Vertical"
Board amipbamiscasesbusiligmuaiimend, A locally mounted pressure gauge
is provided at esch pump discharge outlet.
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A 3/4" seal water line tapped off from the condensate discharge header
supplies condensate for condensate pump shaft packing gland sealing.

A pressure gauge is installed at the seal water inlet on each pump for
pressure indication which will be positive while the pump is in opera-

tion.
E. AIR EJECTORS NO, 1

A two-stage,ltwin element air ejector with inter and after ccndensers is
used for Pumphag air from the condenser, A 2" steam line from the '%75”

%‘W steam for Operar.i ng both ejectors,
2 50=REdGamrir— e ¢ B ey s O T el Ll 2.4 10 iR Gl G et femiinnlatiia -

1

aporete Urive=fopoperat iy tireutin-eteetoy, Relief valves are provi-

‘ded with the air ejector to avoid over-pressure in the systems, The
hogging ejector, used to evacuate the condenser during the stari-up, dis-
charges through a silencer to avoid exc ively high noise level in tte
area surrounding the hogging ejecto#@zﬁgégam to the hogging jet is re=~
duced to 500 PSIG by a manually-operated throttling valve.

The vapor and operating steam condensed in the inter and after condenser
of the air ejector is returned to the main condenser through trap drains.
The air ejector rejects the non-condensible gases to the atmosphere
through an air meter,

The condensate pump discharge header supplies condensate to the air ejec-
tor for condensing the steam vapor, A 6" by-ass line with a 6" globe
valve is provided for the condensate to bypass the main air ejector,

F. GLAND SEAL CONDENSER NO, 1 -

Main condensate gz{;upplied to the gland seal condenser to condense all
the leak-offofpiee from the turbine glands. The condensate of the gland
seal condenser is returned to the main condenser through a trap drain sys-
t eml

High=watarmboviimytrtiremrbeminitintabdiniomemiisheyrmmrrremimmm |
Otrwibinembywewsrrorrrivmiverd™® The gland seal condenser is 8 shell-and-

tube type heat exchanger and is furnished by the turbine manufacturer,
A 6" bypass line with a 6" globe valve is installed for the main ccnden-
sate to bypass the gland seal condenser.

The recirculation co
off from the main cond cader at downstream of the gland seal con-
denser, A 2" control vAlvy/ is controlled from a flow orifice and a flow
controller located at thi condensate header after the low pressure heater,
The control valve will Ble\opened upon receiving a low flow signal from the
flow controller and tje cokdensate will be recirculated back to the main
condenser through t ‘ 1 valve. A 3" globe valve is provided for

the recirculation c¢fntrol va{ve by-pass,
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G. LOW-PRESSURE HEATER NO. 1
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H. STEAM TO TURBINE 2

Two 12" lines connected to the 18" main steam header near Boiler 3
supply steam through a 12" 2" by 18" "Y" fitting to the
Turbine 2 stop valve at i‘gkégig and 950°F. A 12" motor-operated
gate valve is installed in each 12" line. The operation of these
valves 18 the same as the MW's to No. 1 Turbine.

The steam flow of each 12" line to the turbine is measured by a
flow nozzle and is transmitted to a recorder on Turbine 2 Board.
The flow from both 12" lines to the turbine is totalized through
integratoras. The temperature and pressure of the turbine steam is
also recorded on the Turbine Board.

After expanding through Stages 1 through 6 in the high-pressure
turbine, steam is automatically extracted from an opening controlled %J
at 235 psig for process use. The turbine is designed to generate
60,000 KW with the automatic extraction supplying process ste m of
1,000,000 #/hr. at 235 peig. Uncomtrolled extraction openings
(high pressure and low pressure)are provided between the seventh and

-~ eighth stages and the ninth and tenth stages to supply steam to the

. Power Plant 30 psig header for deaerating and feedwater heating.
Normally the low-pressure opening is open with the high-pressure
opening closed, Only one at a time can be used. Eteamaise
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I. NO. 2 CONDENSER

The condensed exhaust flow from the turbine, the drains from the gland
seal condenser, and the air ejector are accumulated in the hotwell of the
condenser.

pdontionl tismNyr=t-tomdenssr”, The Worthington 40,000 sq. ft. condenscr
is & horizontal, two=pass unit with a divided 2800 gallon hotwell., At
maximum electric generation of 60,000 KW, the condenser is desigred to
condense turbine exhaust steam of 400, OOO#IHr. at zero-automatic extrace~
tion steam load and 280,000#/Hr. at full automatic extraction steam load.

In the event of excessive condenser tube leakage, one side of the con-
denser can be isolated and still allow the turbine to continue operating.
but at reduced load, on the oppasite half of the condenser. Contamina-
tion from the leakage is detected by two o nductivity cells, one in each
divided hotwel : he conductivity cells transmit a
signal to a & j. High conductivity

in the condensateisannunciated
&En- ,

The condenser is equipped with locally mounted level gauges in each half
of the hotwell, locally mounted vacuum pressure gauge and temperature
indicator, A pressy transmitter is ysed to record condenser back-
pressure i&RX AS v e

WWWMZM#M@M”*

A constant pfater level of 7" in the hotwell is msintained by means of

a level controller., The level controller delivers an air loading sig-
nal to throttle a 2" control valve located at the main condensate header,
This control valve is equipped with a manual operator and has the lock-in
position festure during control air ‘failure. A 6" bypass line with a 6"
globe valve is provided, High or low water level (3 1/2" above or 4 1/2"
below normal water level) in each half of the hotwell will be annunciated
on the Mechanical Vertical- Board.

A 6" manually operated globe valve, located at the side of the condenser
with a 6" stack is used for breaking the condenser vacuum., A 1/2" seal
water line is connected to the stack to detect any leakage of the nor-
mally closed 6" globe valve.

J. CONDENSATE PUMPS 2A AND 2B

Two 1030 GPM full-capacity vertical pumps, one of which is a standby with
a differential head of 225 feet are used to take suction from the condern-
ser hotwell and discharge condensate through a 6" condensate header to
the air ejector then to the turbine gland seal condenser miowppeweere
fresimpmand the common condensate header to the deaerator,

The suction line is 12" for each condensate pump with a line intercon-
necting both condensate pump sections, The interconnecting line pr vides
the flexibility of one pump normally taking suction from both halves of

the hotwell., ACPTIED"Dutwdischangemeannttll ol licdkmotwiivdantathtndinibang
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The condensate pumps are directly connected to a vertical electric mo-
tor drive and can be started and stopped at & local push-button station,
One pump is used during normal operation, A pressure switch is installed
at the discharge header to start the standby pump upon low pressure. A
low pressure alarm will be annunciated on g the Mechanical Vertical

Board sed=tire=frocervwionibistyulosidemis locally mounted pressure gauge

is provided at each pump discharge outlet.
AIR EJECTOR NO, 2

)
A two-stage, twin element Worthington air ejector with inter and after
condensers is used for e air from the condenser., Relief valvgs

are provided with the air ejector to avoid over-pressure in the system.
The hogging ejector used to evacuate the condenser during the startup,
discharges through s silencer to avoid excessively high noise level in
the area surrounding the hogging ejector, Steam for operating both ejec~
tors is taken from an auxiliary line connected to the 235# process header.

The vapor and operating steam condensed in the inter and after condenser

of the air ejector is returned to the main condenser through trap drains.
The air ejector rejects the non-condensible gases to the atmosphere through
an air meter,

The condensate pump discharge header supplies condensate to the air ejec-
tor for condensing the steam vapor, A 6" bypass line uth a 6" globe valve
is provided for the condensate to bypass the main air-ejector.

GLAND SEAL CONDENSER NO, 2

= T2
Main condennt: é:':s supplied to the gland seal condenser to condense all
the leak-off ‘Ifrom the turbine glands. The condensate of tke gland
seal condenser is returned to the main condenser through a trap drain sys-
tem, High water level of the gland seal condenser will be annunciatzd
on ﬂﬂw The gland seal condenser is a shell-and-
tube type heat exchanger and is furnished by the turbine manufacturer, A
6" bypass line with a 6" globe valve 1s installed for the main condensate
to bypass the gland seal condenser,

tion control station is provided to maintain a mini-
mum condensat ow of 200 gallons per minute through both the air ejec~
seal condenser while the turbine is genersting winimum
electr condenser is operating at i{ts minimum exhaust steamw

The recirculation contiol stgtion i{s installed in a branch line tapped
off from the main condeWsatf header downstream of the gland seal conden-
ser. A coatrol valve { ntrolled from a flow orifice and a flow con-
troller located at the cgfbdensate header after the low pressure heater.
The control valve will pened upon receiving a low flow signal from
the flow controller ang thd condensate will be recirculated back to the
main condenser throu ntrol valve, A globe valve is provided for
the recirculation cofitr 1 valve bypass.
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LOW~-PRESSURE HEATER NO, 2

(Same as No. 1.)

STEAM TO TURBINE 3

A 16" line connected to the 18" main steam header near Boiler 4
supplies steam through a 16" by 18" reducer to the Turbine 3 stop
valve at 1250 psig and 950°F., A 16" motor-operated valve is in-
stalled in the lead line. The operation of this valve is the
same as the MOV's to the other Turbines.

Steam flow metering, flow through Turbine, process steam and
304 steam extractionetc. are similar to that on Turbine 2,
.gh f anlymmiant

NO, 3 CONDENSER

Manufactured by Ingersoll-Rand. Similar specifications to those
on No. 2,

CONDENSATE PUMPS 3A AND 3B

Capacity 1000 GPM with a differential head of 195 feet. Otherwise,
similar in operation to those on No. 2 Condenser,

ATR EJECTOR NO. 3

Manufactured by Ingersoll-Rand. Otherwise, similar in operation
to that on No. 2 Condenser.

GLAND SEAL CONDENSER NO, 3
Identical in design and operation to the one on No. 2 Turbine,

LOW PRESSURE HEATER\NO.

o those on Turbines No, 1 and No. 2, except
nit, removed from the Condenser transition
bine level.

Similar in operati
that it is a se
plece, locatedédn the

STEAM TO TURBINE &

Steam lead line specifications are the same as those described for
Turbine 3. Steam flow metering is also similar.

After expanding through the Turbine, process steam is ex:;#ﬁsed at

475 psig. The remainder ¢f,the steam exhausts into the psig
system which supplies Ihemn The turbine is rated at

50,000 KW with straight exhaust.

Qlapet O Owd=horappritedmmes

GLAND SEAL CONDENSER NO. 4

Cooling and process water are supplied to the condenser t condense
the leak-off vapor from turbine glands. The resulting condensate is
piped to waste through a loop-seal. High level is annunciated.
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DEAERATORS NO. 1 AND 2

The two parallel operated Allis-Chalmers deaerators are installed to
receive the main condensate from the.condensate pump discharge and
condensate make-up returned from the condensate storage tank.

Each deaerator is of spray, direct contact type equipped with a
horizontal water storage tank and is designed to supply deaerated
water at the storage tank outlet at any quantity up to 514,450 #/Hr.
during normal operating conditions with a guaranteed oxygen content
of not more than .005 cc per liter. For overload allowance each
deaerator is capable of supplying deaerated water up to 625,000 #/Hr.

DEAERATOR ND. 3

No. 3 Deaerator is similar to Deaerators No., 1 and 2 except that it

is designed to supply deaerated water at the storage tank outlet

at any quantity up to 685,000 #/Hr. during normal operating conditions
with a guaranteed oxygen content not to.exceed .0005 cc per liter.

For overload allowance this deaerator 1s capable of supplying
deaerated water up to 800,000 #/Hr.

" DEAERATOR NO. 4

This unit, manufactured by the Permutit Co., is of the vertical
gspray type mounted on a horizontal storage tan¥-with a design out-
let capacity of 1,100,000 #/Hr. The storage tank has an operating
capacity of 91,700 pounds of condensate equal to five minutes

at full load. ' ‘

DEAFERATOR NO, 5

Also manufactured by {he PErmutit Co., Deaerator No. 5 is identical
to No. 4 except design\oftlet capacity i1s 1,800,000 #/Hr. The
storage tank has an opgkating capacity of 17,160 gallons equal to
five minutes at full doM.

The deaerating segtions o\ both 4 and 5 are quite different from the
other three uni the Operating Manual for details.

The normal hedting steam supply to the deaerators is supplied from
the exhaust/on Turbine 4.
Turbine J#£ross-over extraction dgenings supply a back-up source for
DA ste

The use of cross-over extraction steam instead of automatic extrac-
tion steam for deaerators heating allows the steam to expand in the
turbines to the cross-over point, thus improving the thermal efficiency
and providing additional electrical power output.

Two deaerator hedtingssteam back-up stations reducting process st am

pressure are provi€d for primary back-up in case of loss of Turbine
4.
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. The No., 1 back-up heating steam station consists of a 6" pressure con-
. trol valve and a bypass with a 6" globe valve., This control valve is

' equipped with manual operator and has the lock-in position feature for
control air failure, The pressure control valve receives a pressure
signal from a pressure controller located at the 18" deaerator heating
steam supply header. Should the turbine stage pressure at the cross-
over opening drop due to the increasing of process loads, the back-up
station will supply steam to the deaerators. This back-up steam sta-
tion emme receivesprocess steam from yadiilier the GANEEIETSsin 235 PSIG
process steam header. The back-up heating steam flow is measured through

a flow nozzle,sniesvendid i Rieessembuiddsupeioand. Toapereccrsrand
Rge!!ﬁTE'U!-Ehu-h-ttn3-t--ﬁn-4nnaﬁnﬁ---11!1!!!!!:&--n-na-ier
Abbive=brosepreirgrtisiery-fyopud, Locally mounted pressure gauges and

thermometer are installed at the header, Stage pressure of the cross=-
over extraction opening is indicated remotely on the Mechanical Ver:ical
Board through a pressure transmitter to a draft gauge. Locally mounted
pressure gauge and thermometer are also installed at the outlet of the
extraction opening. Low and high pressures of the deaerator heating
steam header will be annunciated Wjllmon the Mechanical Vertical Boarde

et T ettt bl d byl G atd

Wes 7 o
The No. 2 back=up heating steam station (located 0:0-; Boilers 4 wili
consists of two 8" pressure reducing valves and an 8" manual bypass
tied into a 12" 1line taking off from the 30" 235 PSIG header running

north and south across Block 28, Tivesshpentssssasidomilauapeasmmni
— et mhilinhbsldgrryenudisdenneseiowrrerony, 1ts opera-

}‘ tion is identical to that of the No, 1 Station,

Lines connected to the 18" steam header receive saturated vapor gene-
rated in the boiler continuous blowdown tanks. This arrangements re-
covers approximately 40% of the boiler blowdown quantity and returns
it to the turbine cycles,

The deaerators collect a split flow of condensate from the condensare
pump discharge header and split flow of make=-up condensate frcm the
condensate make~up pump discharge header, Each branch of the make~-up
condensate will pass through a control station before ertering into the
deaerator, '

e Each control station consists of a level control valve receiving a load-
ing signal from a level controller for maintaining a constant and iden-
tical water level between thé parallel operated deaerators. These con-
trol valves are equipped with manual operator and have the lock=in
position feature for control air failure. A bypass valve for each cor-
trol valve is provided, Normal water level is controlled at 7', 3"
above the bottom of the deaerator water storage tank.

A high level alarm is set at a high water level of 8', 0" and is annun-
ciated on e the Mechanical Vertical Board

“poardn A low level alarm is set at a low water level of 4', 6" and is
also annunciasted on wweir the Mechanical Vertical Boar

~ A steel plate welded at one end of the storage tank forms
,Lu;,' a weir to discharge the overflow water. 1In case of system surge and the
. water level rises high enough, the water will overflow into the weir
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CN . space, A level controller sends an air loading signal to open an emer=-
#FJ ' gency dump valve when water level in the weir space exceeds 10", Qe

The water level in the deaerator storage tank is indicated Juil™ on the

Mechanical Vertical Board A level gauge

is installed the demeilllUmN storage tank for local indicati-zn of
the water level, Two thermometers are mounted at the deaerating sec-

tion and at the storage tank for local temperature indication.

f All the deserator water storage tanks receive recirculation of feedwa-
ter from the boiler feed pumps.

§ : The deaerators are connected on top of each storage tank by a 14" steam

. equalizing line., The function of this line is for equalizing the pres-
sures between the deaerators. In order to attain an identical water
level inside these parallel water storage tanks, a constant pressure
must be maintained., A normally opened 14" gate valve is installed at
the equalizing line for isolating the deaerators, if necessary., iseas
S L O A b sl L S el b e e SO Oty el el
A b O ki L R AT OS] Ll ng=ettanahiasinhag .

M 0. BOILER FEED PUMPS 1, 2, 3, 4, 575, Guhiihed

. =/ x

- «jigirt motor~driven, barrel-type, multi-stage, centrifugal pumps are

used to supply boiler feedwater, Three Allis=Chalmers units, (Nos. 1,

2 and 3) are driven by 1250 h,p. Allis=Chalmers motors and are designed

to pump 1160 gpm against 4000 foot head at 3580 rpm, Allis=-Chalmers

, Pump 4 is driven by a 1750 h.p. Allis=Chalmers motor and is designed ro

) pump 1590 gpm against 4000 foot head at 3570 rpm. Pacific Pumps 5 and

6, driven by 1500 h.p. General Electric motors, are designed t: pump

1344 gpm atainst a 4020 foot head at 3570 rpm., Saeldfiamivrmralmenr=y

: ‘ The lubricating oil for the
i bearings of each pump is supplied normally by a gear-type oil pump from

: the pump shaft, There is a standby electric motor=driven auxiliary lube
oil pump for each boiler feed pump that can be starred by a two-position
control switch on Boiler Feed Pump Board. The auxiliary lube oil pump
control switches can be selected to be "TEST" or "AUTGMATIC". The switch
should be selected on "AUTOMATIC* during normal operation. Ir case of
low lube oil pressure, the "AUTOMATIC" position pressure switch will
start the pump and sound an alarm. The pressure switch stops the auxi-
liary lube oil pump when the shaft driven pump has restored the oil pres-
sure. The auxiliary lube oi]l pump can be started manually by putting the
switch to "TEST® prior to the start-up of the boiler feed pump,

Also, the functioning of the auxiliary lube oil pump of a standby boiler

S e b el Mmoo e NN a0 i Bk b~ e L . L
R AR - R A

=~ feed pump can be tested., One red light for each auxiliary lube oil pump
A is installed on Boiler Feed Pump Board to give indication as to which
j‘,?ﬂ" and vhen the auxiliary lube oil pump is in operation.
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The pumps are. quipped with recirculation lines to provide protection
against overheating during low pumping rates, When a pump require-
ment is less than 60,000#/Hr., the recirculation control valve will
open, allowing the pump to stay above minimum flow by recirculating
feedwater back to the deaerators. When pump requirement rises abcve
140,000#/Hr., the recirculation valve will close,

The pumps are equipped with water cooled stuffing boxes. Process wa-
ter is piped to water jacket around the stuffing boxes for the pure~
pose of keeping the packing cool and is discharged through piping to
the plant drainage system. The discharge line has a thermometer for
observing outlet temperature.

During a normal operation, feedwater passing through the BFP's is

above the boiling point and leakage past the packing is prevented

from flashing by mixing this leakage with cool water piped frcm the
discharge of the condensate pumps to the packing retaining flanges,
These snuffing water lines have threttle valves at each flange, Back-
up snuffing water is provided by a tie=in to the make=-up dischargs line.

T EeA?
The discharge line from each pump is equpped with: non-return valves
which prevents loss of pressure in the discharge header upon stopping

apmp'&%,@ézoWMa%awr/ /j‘{"/'}”‘zf—_)'
Necessary warm-up lines from the BFP discharge header bypasses the BFP

”““% non-returns and allows hot water from the header to back up through
- the BFP's keeping them at operating temperature when on standby,

cot Switches for starting or stopping the feed pumps 1, 2, 3, 4, 5, and 6
’ are located on the mechanical console and the boiler feed pump panels.
Ammeters are also provided.

! Boiler Fe umps 7 and 8 can only be started and stopped from the Pro-
cess Au;}i ary Board in No, 2 Auxiliary Control Room,

Condensate leaving the deaerator flows under pressure and force of
gravity to the BFP suction header. Suction lines branch off of this
header to supply condensate to the BFP's, A gauge is provided on
each suction line just above the pumps for local pressure indication.

The BFP's discharge line supply 2000 PSI to the BFP discharge header,
This header supplies high pressure feedwater to the boiler attempora-
tor valves, the boiler's feedwater contral valvedjﬁthe desuperheatirng
stationsg Ao ERSNEEtreitsisgymeupbaanleY’,

Valves are provided in the discharge and suction lines to each pump
for isolation purposes,
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P. HIGH PRESSURE FEEDWATER HEATERS

{ T~ . Feedwater to Boilers #1, #2, and #3 is preheated before entering
: the economizers by the High Pressure Heaters, using 235 psi steam
T : to raise the water temperature to approximately 390-400° F,
i Sul© iSOVl e irditbink - AN At rptte il i i
Capmthuierapmsouienentolinmmbersioidads gl lindedin=rrotme-tor
i

Condensate level in each heater is maintained by a regulator
which controls drainage of condensate from each heater to the
flash-tank. High level alarms are provided for each heater, an-
nunciated in the main Control Room.

Condensate from the three heaters flows into the flash-tank
where a portion of it flashes to steam and is piped into the 30#
system, Condensate which accumulates in the bottom of the tank
is pumped through & regulator, which controls the level in the
tank, into the make-up system,

o —— ks it ol & L

o R e et amin < mitm

High level and high pressure alarms on the flash-tank are an-
nunciated in the main Control Room.

en pump has the function of supplying hotwell
sufficient pressure, to the attemporator spray wa-
lves on Boilers 3, 4, and 5 for superheat tempera-
It takes suction from the 8" condensate header near

ter contro
ture contr

£
]
[ad
@
"
=
o
[
o

The header is reduced in size from 6" to 4" just
downstreamfo} the Boiler 4 take-off. The 4" take-offs to each
Boiler ard eqpipped with manual block valves and check valves, and
are inte ted with lines from the boiler feed pump discharge
header. led in each of these lines near the interconnection
is a mo ted valve and a check valve.

With proper valWing arrangement, #5 boiler feed pump can also be
used to pump condensate to the boiler sprays.

. i cmel e s o
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Q. AUTOMATIC EXTRACTION STEAM - NO. 1 TURBINE

The turbine is designed to supply process steam at two automatically
controlled extraction openings. Each extraction opening is automatic~
ally controlled by a governor at a pressure of 475 PSIG and 235 PSIG,
respectively, to deliver process steam varying from zero to 700,000
pounds per hour at 475# and 400,000 pounds per hour at 235#,

’ﬁf,d/;_;f},, Ol s T Qd{f/:e.?l ol NI AR ITD ///?:‘:5 e

WHW o i wre foerd s s E TS

Pl erpTe e fodlght S0 AL AL Gt ey PP WITT 5 OU DOt~
ica rd. Relief valves

are instslled upstream of the non-return valves for protection against
over-pressure in the turbine,

These two groups of relief valves are installed to protect agaicst over~
pressure in the turbine under the following concurrent conditions.

1. Turbine operates at no process extraction with generator loaded be-
tween nminimum to 50,000 KW,

2. The gate valves at each automatic extraction line being closed,

3. The extraction M’hﬂg

4. The extraction valve gear fails closed forcing steam into the ex-
traction lines under increasing pressure.

Two air-controlled, swing~check, non-return valves are installed in
series in each of the automatic extraction lines to prevent re=entry
of steam into the turbine from the process steam lines when the stop
valve is tripped by relay action or by hand trip, Each is equipped
vith a side-mounted operating cylinder which encloses a spring=-loaded
piston connected by linkage to the non-return valve stem,

The inboard valves are controlled by an oil relay dump valve located

on the turbine lube oil reservoir. The outboard valves are controlled
by an air dump valve actuated by a cam installed on the lower inlet
valve camshaft, In normal operation, air pressure is applied to the
bottom of the plston, opposing the spring pressure, and the valve is
free to operate as a swing check valve, When the stop valve trips, air
pressure on the bottom of the spring loaded piston i{s dumped to atmos-
phere and the valve will close due to the stage pressure at the extrac~
tion opening dropping lower than line pressure and by the spring pres=
sure in the operating cylinder.

The inboard non-return valves will close instantaneously upon tripping
of the turbine stop valve, by reasons of:

1, 110% overspeed trip

2. Low vacuum trip

3, Hand trip

4. Generator differentisl trip
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The outboard non-return valves will close when the lower inlet control
valve camshaft rotates in a closed direction actuating the air dump
valve to release air pressure on the bottom of the spring-loaded pis-
ton. The valves are closed completely by line pressure being higher
than stage pressure and by spring pressure in the operating cylinder.
The non=return valve in the uncontrolled extraction line operates in
the same manner. Test valves are installed for each non-return valve
for periodic operation to insure iireedom of movement.

AUTOMATIC EXTRACTION STEAM - NO, 2 TURBINE

The turbine is designed to supply process steam at a single automatic~-
ally controlled extraction opening., The extraction opening is con-
trolled by a governor at a pressure of 235 PSIG to deliver process

steam varying from zero to m#/}lr.
e

This turbine has two extraction lines tied into a common extraction
opening in the turbine., Each is equipped with a motor-operated shut~-
off valve and dual air-controlled non-return valve. Operation of these
non=return valves is identical to No, 1 Turbine's,

oy e

e g

A locally mounted pressure gauge is provided also on the No. 2 Turbine
Board. High temperature and high pressure annunciation is provided on
the electrical board, Six (6) relief valves are installed upstream of
the non-return valves for protection against over-pressure in the tur-
bine which could occur for the same reasons as described for No. 1 mach-
ine,

NO, 3 TURBINE

No. 3 Turbine is the same as No. 2 except that it extracts through a
single 24" line with a maximum design capacity of 1,100,000#/Hr. ”he
extraction line ties into the 30" orth-South header. g?zzsr?V

Qer dﬁp Af.e '-"?4/'7&{# ee e act :(//- 5“

R L /’5/2}'0?0"4»
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. NO. 4 TURBINE

A Y

~ This unit is equipped for single auggtic extraction at 475 psig
with maximum design capacity o /hr. from a 24" opening
inthernturbine shell into a 20" that ties into the 30" header
to LHC II. From this 2 O" line, there i{s a 12" take-off lncreased
to 16" that ties Anto 8" east-west 235# process header.
use of a , we can bypass 475¢
ex ract.:lon ftm this machine into the 235# procesa headerﬁ/é’: - “

-z/ T rd ;f 4 é.f) q

In addiuon to the 475¢ extraction, this unm exhausts (at @ psig)
from a 42" opening in the turbine a%to M
Gandustesnhophlagehandasy 7. S5 G ihr Crcoust 122:;?’

fgéz;sz*Canv ¢ﬁ5£;9 4454,62){552&&«:J//1kw¢rv'ZQQW
#&/A-ﬁ(..ﬁj/éﬂz‘,f it e Err* few oo

Do ?"W/g, Sl T Competiaall vemtore,
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~ 8. PRESSURE REDUCING AND DESUPERHEATING STATIONS

Steam from the 16" main steam header (between Boilers 1 and 2) is sup~
plied through two 8" lines to two pressure-reducing and desuperheating
stations, each of which provides 475 PSIG and 235 PSIG process steam
respectively,

Each pressure-reducing and desuperheating station consists of a pres-
sure control valve, a remote conrroller, a pressure controller, emm
oembadegestnenepagudadcbnagemmin®, a desuperheating water temperature
control valve, a temperature controller, and desuperheatimg nozzles.
These two desuperheating stations receive a gommon source of desuper~
heating water supplied through a preasure-reducing valve from the boiler
feed pump discharge header,

High pressure, high temperature stecam passes through the 8'" pressure
v control valve controlled by a pressure controller which reduces its
' pressure from 1300 PSIGC to the set pressure of 475 PSIG and 235 PSIG,
respectively.

- . A 6" bypass line
with a globe valve is installed for bypassing each control valve. A
desuperheating station is located downstream of each pressure reducing
station, Two desuperheating nozzles are installed at the 475 PSIG

steam line and three desuperheating nozzles are installed at the 235 PSIG

Yy steam line. TNibwdosubitiestbnpmatathttmilabiclinglfihanmmoyentye=T" ;1 |
jer qQeiiibtpmbuliybglrp et tagistnitpataauteustdoedwmmplnEEe, -
digmtaastsnbuing T teTTreshrsivinrhnymicrspanimetbogewerer® The
' desuperheating water is supplied through a 2 1/2" pressure reducing vslve
controlled at 600 PSIG by a pressure controller from the feedwater dis-
charge system. This water at 600 PSIG is common for both the 475 PSIG
: and 235 PSIG desuperheating station. A separate desuperheating water
temperature control station receiving this 600 PSIG water is provided
for regulating the desuperheating water quantity to each group of the
desuperheating nozzles., This control statiosn consists of a 1 1/2" tem-

perature control valve and is regulated by a temperature controller, o
Remokemmrer ™ CONCTOTTET 18 fn"s%m ’

o=t T TITUT T LU P eyl tmbsbnyeesntmederp®®, .,  Re-

mote indications of temperaturz and pressure of the process steam from
the stations are provided on the

. Ghommsanslepperertveeisrtessamipnep C D775 Lo TR CEr 7,

A resatricting orifice installed at a 2" line tapped »ff from the de~
superheating water supply header recirculates 5% of the water back to

7
SN I the deaerators, thus maintaining a minimum flow passing thrcugh the con=
) trol valve to minimize the wire-drawing that causes the erosion of tha
31
January 1974 DO 125350 Page 23

m
y CONFIDENTTAL




valve while the water demand froam the desuperheating nozzles is a: a
minimum,

Both the process sfe supply lines from the desuperheating stations
are installed with{pigh temperature alarms and the alarms will scund
on both the Mechan)cal Verrtical Board and Process Auxiliary Board.

supply lines a&are installed with relief valves for
protection against over-pressure in the system. The desuperheating
stations deliver back=-up process steam to two 18" process steam headers
at the east-westc pipeway,

A second 235# Pressure Reducing and Desuperheating Station is located
It is identical in operation

to the No, 1 Station except that it has only one desuperheating nozzle,

.  TRheakemoLe manugl Comvmed.s,
AP T AP TR [T TEY. BEC R OSSR IR - FUV-VPIN WL PRS- Sy
/ia/ﬂec/%*"'é B, 5 (arp -
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T. PROCESS CONDENSATE RETURN SYSTEM (See Dwg. B1-046 P50-005)

Two 500,000-gallon capacity condensate storage tanks are located north
of the boilers to serve as accumulators of gll returning condensate and
to insure continuity of condensate supply to the Power Plant,

Each tank is equipped with a level transmitter and level is indicated

on two draft gauges on the mechanical vertical board in the main control
room. No. 1 tank is provided with high- and low-water level alarms and
will be annunciated on mamly the mechanical vertical board pamdmtlegiiymp

Mioaatteniiitblismudewed® Level is algo transmitted to the Water Treating

control room. Overflow lines are installed on each tank to discharge
the overflow to the ditch. However, this overflow should be kept mini-
mal for energy conservation purposes.

No. 1 Condensate (East Tank)

Condensate is delivered into this tank from the East Return Line, The Caustic Plant
and the Demin Plant. Whenever necessary, each plant on this system can close 1its
appropriate condensate return block valve at their block line and remaining plants
can continue to pump. This line has a flow orifice located in each line in the
pipeway just north of the tank that transmits the rate of flow of each line to

a CRT in the Control Room. A solenoid operated switch located on the dump valve
determines which integrator is in service, either the "Dump" or "Take".

M o T prOCCTguRterresseme® Con ductivity
higher than 4 MMOHS will be annunciated on the process auxiliary board

alarm panel by the recorder. Camductivity higher than 6 MMOHS (however,
this is adjustable on the controller) will cause the two-way air-operated
dump valve to change positions and dump the condensate to the ditch,

The dump valve may also be operated manually by a switch on the No. 1
process auxiliary board or by lowering the "dump'" set point on the auto-
matic dump controller,

Because some condensate contaminants (mostly acids) cannot be detected
by the two conductivity cells, two organic chloride detectors are also
ingtalled on this line. The first is located in the west pipeway
opposite the demin plant at Water Treating and is connected to a rec rder
in the Water Treating control room. The second detector is located in
the north pipevay just west of No. 1 condensate tank., Tirbedetastopia
aLklddarrnatn. A00 Attt deMONE ™ Or ganics in the condensate
return are detected as follows: The sample from the condensate is
pumped into an electrically heated preheater which brings the sample

to the boiling point. The vapors then pass into the superheater, also
electrically heated, which “cracks" the organic chlorides into acid
(probably HCl). The gases then pass into the water-cooled condenser
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o, T. PROCESS CONDENSATE RETURN SYSTEM (cont'd)

-l where the moisture condenses out as Hp0 and acid. The sample then
passes through two cells (dual, in event one fails) which measure the
specific conductance of the liquid. If an organic is present, the
recorder will give a higher than normal conductance reading.

A 10" line delivers demineralized water from the Water Treating Plant

to the equalizing line between tanks 1 and 2. A flow orifice on the

demin line transmits the rate of flow through a transmitter to aci/’/;,:(/
e

Flow through the orifice is also totalized by a DP cell and two ey 4
integrators. A solenoid-operated switch located on the automatic ﬂ%%aaw
two-way air-operated dump valve determines whether the "take" or

“"dump" integrator is in service. Two conductivity cells are located

in the demin line. e
. Conductivity higher
Tlosmpirirwrmeuis,

than 4 MMOHS will be alarmed on the alarm panel.
(STTFTATTFEPCTETYRAWS e L SWEREENEERE e
Horelpaissiseeueeidniory=unesh, Conductivity higher than 6 MMOHS

(adjustable) causes two air-operated valves on the demin line to

re-position. One of these valves 18 located on the line just inside

the Power Block and when operated, opens and the demin water flows

into the dump line to the ditch. The other valve i3 located at the

tee where the demin 11ne Joins the condensate tank equalizing line.

This valve simultaneously closes, thus forcing all demin flow through
I the dump line. When conductivity reaches an acceptable limit, demin
dump controller can be manually reset and both air-operated valves
will reposition to allow demin flow to be returned to the equalizing
line.

In,aggffigg;gg;ﬁhsaeaaxzzaturn“and“deminfttﬁiﬁj”fﬂif&bﬁaehaabe-fromv
the Caustic.Plantrearzbe-putinmthl-e~tank. as.well, a8 ,N0mm2ukank. Fiow

Bty

o

One cell is
y into #1 tank.

there are three conductivity cells.

1ity detection,
izZa:23e3h222 thz 10" Caustic return turns ;o
The other two cells are located just easthgr
cells are for indication and alarm, the t rd 18 cons
The dump controller conductivity cell ope;a DoEh e ers the
Caustic return line; omne gset is located where

Tank, the other set is just west of #1 tank.

leave the pipewa
the railroad track; two of thesq

d is connected to the Dump contrplle
ets of dump valves on the
block at #2

_ ~-—=s3 wus wuuLroller opens both dump valves dnd o
condensate goes to the ditch. The dump valve for No. 2 tank also
A activates the solenoid for putting the appropriate integrator in

D
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T. PROCESS CONDENSATE RETURN SYSTEM (cont'd)

service. "Dump Valve Open" 1is alarmed in the main control room.

When conductivity is again acceptable, dump controller can be manually
reset to reposition both dump valves to normal. A manual "Dump-Tank"
switch 1s located on No. 1 process auxiliary board for testing the
Aumn valve to No. 1 tank., All dump valves are tested once each shift

No. 2 Tank (West Tank)

This tank is connected to No. 1 tank by a 12" under |

this reason, the two tanks will "float"
levels. This tank receives condensate f

gizizicaﬁiazt, gne ligg grom Chlor-Alkali, Chlorinated Methanes and Glycol 11
ne from - Metering orifices for all th
Pocated 1o one Dinewens ree of these lines are
Just north of #2 tank. These lines also ha
. ve t
conductivity cells each for alarm indication and dump operation. In azgition

to the condensate sources listed abov "
e, an 8" demi
suction header of make up pumps 8, 9 a;d 10. ®ines 1s connected to the

ground equalizing line. For
on the line together with near equal
rom several sources. One line from the

Condensate Make-up System -~ Pumps 1, 2 gpd 3

Three Allis-Chalmers centrifugal, single-state pumps rated at 1750 gpm
at 175 foot head are installed to take suction from No. 1 tank and

to discharge the make-up into the parallel-operated deaerators. A low
pressure switch installed at the pump discharge header will start the
standby pump(s) upon receiving a low-pressure signal due to failure

of one of the operating pumps or load increase, A lowpressure alarm
is %30 provided to annunciate on bathiresprocevwauitiirtary-boardaiinced.

chanical vertical board. These three make-up pump motors receilve

*‘power from two separate sources - 480V Bus 1 and 480V Bus 2 - thus
preventing a significant reduction in condensate flow to the deaerators
should any one of the buses fail, Locally mounted pressure gauges are
installed at each pump discharge outlet. High conductivity will be
annunciated on the No. 1 process auxiliary board. '

No. 1 make-up pump also has block valve provisions for taking suction
directly out of the demin line and discharging to a separate 4" line to
each boiler for fill and washing purposes.

The condensate flow to thel,
orifice and is recorded on Tht-Tfike-—uf - rd

Locally mounted pressure gauges and thermometers
are provided on the discharge header. The condensate (or make-up,
as it is generally called at this point) passes through the control
valves of the level control stations, thus completing the condensate
return cycle to the deaerators.
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T. PROCESS CONDENSATE RETURN SYSTEM (CONID.)

Condensate Make-up Pumps 4, 5.7 6, saudeins

2.
q;;uu-Ingersoll-Rand centrifugal, single~stage pumps rated at 2000
gpm at 175 foot head are installed to take suction from No. 2 tank
via the 14" equalizing line between the two storage tanks. All four
pumps discharge into the condensate make-up discharge header which
is common to all deaerators. The -aytematicaiow....
pressure starting provisions and separate.pawer .supply-sources. (480V. .,
Bus 3.apdu$B0V_Bus.4). ’ FONST SRR o

Power II1 Condensate Pumps 8, 9 and 10

These are Goulds centrifugal, single-stage pumps rated at 2000 gﬁﬁ at 175 fpot
discharge head and are installed to take suction from the west side of 2 tapk.

They discharge into the condensate line to Power II.

The difference in these pumps is that 8 and 9 are 2400 volt, 125 h.p., while
#10 (which was originally Power 1 #7) is 480 volt. Pumps 8 and 9 are powered
from Power II, while #10 is powered from Power #l.
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Ref. Dwgs: B1-044-P50-006
B1-029-P50-006

STEAM PRESSURE REDUCING AND DESUPERHEATING STATIONS

-

A. GENERAL /

Under certain conditions, such as trip~out or un-availability of a turbine,

it will be impossible for the process steam demands to be met by steam flow

from the automatic extractions. Therefore it becomes necessary to provide a
system by which 1250 psig steam at 950°F can be reduced in pressure and tem-
perature down to 475 psig and 700°F and 235 psig and 600°F. This is accomplished
by the use of pressure and desuperheating stations. The components of these
systems are listed and described below.

B. 475 PSIG STATION NO. 1

Main Pressure Reducing Valve

This is an 8" 1500 1b. diaphram operated control valve. Its purpose is to drop
the steam pressure passing through it from 1250 psig to the set pressure of the
controller (normally around 490 psig) by restricting the opening through which
the steam must pass. The valve 1s so constructed that an increase in the atrssure
pressure exerted on the diaphram will cause the valve to move toward the closed
position while a decrease will tend to open the valve. The signal which "tells"
the valve which position it should take comes from a pressure controller and is
received by the positioner which then exerts the force necessary for the valve
Pt to reach this position. Upon air failure the control valve maintains its
position due to the action of the air locking device which traps the last loading
- signal on the diaphram of the control valve.

Steam Pressure Controller

The purpose of this instrument is to send a signal to the main pressure reducing
valve so that a constant pressure equal to the set point of the controller is
maintained downstream of the pressure control valve. /

The controller senses the pressure in the header downstream of the pressure
control valve through a "impulse” line. Through this line, the full pressure

of the header is exerted on the mechanism of the controller. If this pressure
varies from the set pressure of the controller, the controller will send a signal
to the valve positioner which will adjust the valve to bring the header pressure
back to set point,

The controller is tied into the steam line down stream of the pres:
sure control valve (VPC-1A). Through this tie the full pressure
inside the steam line is exerted on the mechanism of the controller.
If this pressure varies from the set pressure of the controller
(rdpelg) the controller will send a signal (Bepedg=touwlbwpeis—
2inareasure)- to the valve positioner which will adjust the valve
to bring the pressure back to as previously explained.
The.-contrgllateis psig-with. which_ itwframns-

. m#tﬂwlﬁﬂuﬂigﬂai. /eiébﬁi/;EL%¢57/
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Remote Manual Station (RMS-1), (RMp-11), (EMC-3), % (RMC-9)

These statlons are (Oppes-Vulcan mpdel AM-4 Auto Manual Type.
The purpose of this ece of equipment is to provide a means
by which the operatcr\can take gver the ccntrol of the Control
Valve from 1ts controller.

Tt i8 located in the contrecl line between the Tontroller and
the Pcsitioner on the Contro) Valve.

The station consists of 2 hressure gauges, one indicating manua;
loading and one indicating/Rutomatic loading, one pllot operated
reducing valve, one cam cperihted two position transfer valve ard
the sub-panel on which t e mounted. :

The station is switched fo mandal by turning the transfer valve
from automatic to manual with tHe handle or. the front of <he
panel. Now the controller is cut out and the control valve
takes its signal from the pilot operated reducing valve which
is located behind the jpanel and is\ operated by a handie on the
front. The signal being sert to the control valve is now indi-
cated on the manual } ading press gauge and can be varied by
hand from 3 psig for‘full cpen to 15 psig for full closed,

Pressure Reducing Valve (VPC-1%)

This valve is a 13 idch, 1509/ 1b., type IV-D diaphragm operated
control valve with a Mocre Positiorer.

The purpose of this valvy 1s to reduce the pressure of the

. atomizing steam from 13 sig to 600 psig. The construction
and operation of this to valve (VPC-1A)
which kas been previcysly eXplained except that between the
valve positioner and/the diakhragm of the pressure reducing
valve (VPC-1B) is a/Taylor thhee way selector valve which ‘unses
c completely 1f valve VPC-IA
c¢loses completely

Pressure Controller (PC-7)

This pressure ccrntifoller/is a Taylor fulsccpe pressure coniroller

sifivity. The purpose c¢f this contrcller is
10 send a sigral to control valve (VPC-1iB; so that a .crnstant
pressure of 600 psig il be maintained downs*ream of the cnirol
valv~ (VPC-1B), and fo Xodicate that pressure on the dial l-cated
on the face of the cphnirdNler. '

The construction arfl operathor 1is similar to pressure conircllier
(PC-1) which Las bfen previodgly explaired.

Temperature Jonirol Valve {VT:-L) \ B

Temperature Control Valve

This valve is a 1% inch, 600 1b. diaphram operated control valve.
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The purpose of this valve is to allow the correct amount of desuperheating water
to pass through it to the spray nozzles to lower the steam temperature from 950°f.
to the temperature set point of the temperature controller (normally 700°F).

Temperature Controller \

The purpose of this instrument is to send a signal to temperature control
valve so that a constant temperature consistent with the set point (normally
700°F) will be maintained downstream of the control valve,

Desuperheating Water Pressure Control Valve

This is a 2", 900 1b. diaphram operated control valve. Its purpose is to reduce
the pressure of the desuperheating cooling water (boiler feedwater) going to
the temperature control valves of both the 475 and 235 psig stations from
approximately 1700 psig to 800 psig. It receives its signal from the desuper-
heating water pressure controller which has a variable set point.

Desuperheating Spray Nozzle Assemblies

The 475 psig stations incorporates two of these nozzles, installed downstream
of the pressure control valve. Their function is to atomize the cooling water
as it is injected into the steam flowing down the line.

C. 235 PSIG STATION NO. 1

The preceeding description of the 475 station is almost identical to the 235
station except the 235 incorporates three spray nozzles since the temperature
is dropped an additiomnal 100°F.

All pressure and temperature controllers described for these stations and the
automatic-manual functions for both stations is on the Foxboro Video-Spec
system in the control room.
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D. 235 PSIG STATION NO. 2 ,

This system is almost identical in construction and operation to the #1 Station
An exception is that is incorporates only one spray nozzle. Desup water for
this station can be from a line connected to the feedwater header just west of
#6 boiler feed pump or from a line connected to the system that serves #1
station; the latter arrangement is normally used. The capacity of this station
is 440,000 1b/hr. steam flow. ;

steam line. \ o
4, Provide remote autb-manual control of 235 psi steam pressure and 600°

F. temperature byJusing panel-mounted integral controllers and auto-
manual stations ~306\and RMC-307).

5. Provide control ¢f atomizing steam pressure entering the desuperheater
with a proportiopal, locally mounted pneumatic controller (PC-305).

6., Provide remote manual control of 235 psi preassure by means of a motor
operated by-pasg valve (MOV-324) around pressure reducing valve {(VPC-
301).

Pressure Reducing Valve (VPC-301),

This valve is an 8'",\1500 psi, dfaphragm operated, Copes-Vulcan Control Valve
with positioner. The\purpose offthis valve is to drop the pressure of the
steam passing throughl\it from 1300 psig to 235 psig by restricting the open-
ing through which the gteam musf pass. The valve is so constructed that an
increase on the air pressure exerted on the disphragm will cause the valve to
move toward the open paosition while a decrease will tend to close the valve,
The air pressure for opkrationjcomes from the positioner which is suppliec
with air at 30 psig. e signal (3 psig to open, 15 psig to close air pressure)
which "tells" the valve Which position it should take comes from a Remote
Manual Station (RMC-306) \and i{is received by the positioner which then exerts
the force necessary for the vdlve to assume this position. Upon air failure
the control valve maintains ifs position due to the action of the air locking
valve near the control valye diaphragn.

08)

This pressure controller is ¥ Foxboro Model 52A-SM4, Pneumatic Pressure
Indicating Receiver Controll skwith proportional-plus-reset control action

Remote Manual Station (RMC-

and integral automatic manua] \station. By means of the automatic-manual
station the operator can takg bver the control of the control valve from its
controller, 1t is located injthe control line between the pressure transmitter
(PT-320) and the positioner e control valve (VPC-301) and {§ mounted on
the process auxiliary board Ng. 1 Auxiliary Room,

The purpose of this controller is\to send a signal(3 psig to open, 15 psig

to close air pressure) to the conttol valve (VPC-301) so that a constant
pressure of 235 psig will bg mainta\ned downstream of the control valve
(VPC-301) and to indicate this press‘re on the dial located on the face of the
remote manual statfon (RMC-B06). \
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Remote Manual Station (RMC-306) Cont'd.

The station consists of 2 pressure gauges, one iﬁdicating the line pressure
(0-300 psig) downstream of the control valve (VEC-301) and one indicating
signal output pressure (3-15 psig) to the control valve, one auto-manual
transfer switch, one manual control knob, and ne set-point control knob for
automatic operation. ;

The station 1s switched from automatic to madtal by lining up the transfer
indicator (white pointer on the lower gauge,- 3 -15 psig) to the center
position on the gauge (9 péig) using the manual control knob and switching
the auto-manual transfer switch to manual./ To place the station back on
automatic again, line the transfer indicator to the center position, this
time using the set~point control knob, and switching the auto - manual
transfer switch to auto. \\

Pressure Reducing Valve (VPC-302)

diaphragm épetated Copes-Vulcan Control
, and air locking valve,

This valve is a l-inch, 1500 1bs.,
Valve with positioner, cooling fin

pressure of the atomizing steam from
on and operation of this valve is

een previously explained except that
iaphragm of the pressure reducing

The purpose of this valve is to redic
1300 psig to 450 psig. The construc
similar to valve (VPC-301) which has
between the valve positioner and the
valve (VPC-302) is a locking valve that vents control signal air to the
diaphragm causing valve to close whe ntrol signal to diaphragm on pressure
control valve (VPC-301) calls for this Yalve to close,

Pressure Controller (PV-305)

This pressure controller is a Foxbgro Mode} 41A-A6 Pneumatic Pressure Indicating
Controller, narrow band proportional control with 0-800 psi range. The

purpose of this controller is to send a signal to control valve (VPC-302) so
that a constant pressure of 450 p ig will bel\maintained downstream of the
control valve (VPC-302), and to 1 idicate tha pressure on the dial located

on the face of the controller, This controller has a manual set point and

is mounted locally to the pressurg control valve (VPC-302).

Temperature Control Valve (VPC-30:5)

Thsi valve is a 1% inch, 1500 1bJ, diaphragm opprated Republic Control Valve
with positioner and air locking yalve.

The purpose of this valve is to pllow the correc} amount of cooling water to
pass through it to the spray nozgzle to desuperhedt the steam from 9509F. to 600°

The construction and operation qf this valve is similar to pressure control
valve (VPC-302) which has been ﬁreviously explsined
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E. 475 STATION NO. 2

This station is located on an elevated platform south of the extreme west end
of the turbine deck. It is connected on the high pressure side to the 1250
psig steam header from Power II; the downstream or low pressure side is conn-
ected to the 475psig process header south of #4 turbine.

Desuperheating water for this station is from a connection on the extreme west
end of the feedwater header. In addition to the desup cooling water pressure
control valve, this station has a desup water over-pressure control valve.

Its set point is usually a little higher than the set point for the pressure
control valve.

This station uses only one spray nozzle and is rated 500,000 1b./hr. steam
flow., HukikexatixxhexpxhExxxrdueingxssarieexyxchtexerexhasxfauxxEexkensifiper
20fxemrkxmitexs Unlike the other pressure reducing-desuperheating stations,
this one is controlled by the Foxboro Spec 200 system.

F. 475 PRESSURE REDUCING STATION NO. 3

This station is located near the pipeway south of #4 Turbine. It is actually
a 235 psig station but for some strange, unknown reason it has been designated
as a 475 station. The steam to the high pressure side of the station is

the 475 psig steam from the low pressure side of 475 psig station no. 2. The
down stream or 235 psig side is connected to the 235 psig header in the same
Jocation.

It is very similar in operation to the aforementioned station. The desup water
for this station is the same source as no. 2 station. It has a capacity of
300,000 1b./hr. steam flow.
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