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to ensure safe handling of fuel assemblies:

1. Electrical Interlocks

a. Bridge Trolley and Hoist Drive Mutual Interlocks
Bridge, trolley and winch drives are mutually inter- Ellocked, using rediindant Interlocks to prevent; ; Imul-taricouu op-rvat luu or any two drivQs and therefore canwithstand a single failure. -

b. Bridge Trolley Drive - Gripper Tube Up
Bridge and trolley drive operation is prevented exceptwhen the gripper tube up position switches are actu-ated. The interlock is redundant and can withstand asingle failure. .. .

c. Griper Interl ••n•t e...-

An interlock Is sadupp1 ic-h prevents the opening ofa solenoid va Ise in t. ir line to the gripper exceptwhen zero susgntI(I weight indicated by a forcegage. As back-up, protection for this interlock, themechanical weight actuated lock in the gripper, pre-vents operation of the gripper under load even if airpressure is applied to the operating cylinder. This . )interlock is redundant and can withstand a single
failure.

d. Excessive Suspended Weight

Two redundant excessive suspended weight switches openthe hoist drive circuit in the uo direction when theloading is in excess of 110 percent of a fuel assemblyweight. The interlock is redundant and can withstanda single failure.

e. I{ois-t-Gripner Position Tnterlock
Arl .i ,r it.r ,l: Ir I.I,, io :; j . Vt:- (" I icuit ill t1,1w u-l r . io " tfilil " ; .tt .rt (MI (t"11.ty- I. i t,1 *..+,. tlttt.. ', 'rt , . , :I .d il i' .ii ::' itch OI t.>i.1rge ..h.... : r pos , " on ! I -tor].rick cryns•:.I:; ol' two s tt * circuits that, w r':
paral lel suci• that one circuit mutst be c losLI foi' the
hoi:.t to opltrat,... ff one or both intcrlockini, cir-cuits fail in the closed position, an audible andvisual alarm on the console is actuated. The inter-lock, therefore, is not redundant but can withstand asingle failure since both an interlocking circuit andthe molntoring circuit must fail to cause a hazardous
condition.

'7~e /Jhip3l* i5 &$~o pr viWe -A &dh L/) o 5o1e
Whc~J* ich~ 9-1-20 lo/ pr 2v e~i n - +ýra ve.( c; e-_ . s 1. r4, - /,-CYL dell toeu ..? 1i 3LZLwat 9.11/? h{ 3r lqý _iU,!&e bt2

a +_n = ,1F (9rW42-Aru ~e( a Lo 7
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9.2.1.5.6 Control Valves

All ERCW air operated and motor operated valves, open and closed
positions, are displayed in the Main Control Room by means oflights incorporated either on the controlling hand switch or on a 28valve status light subpanel. All air operated temperature and
flow control valves are designed to fail open on loss ofelectrical power and/or operating air, thereby providing maximum
ERCW cooling flow to the equipment being supplied.

ERCW is supplied to each upper and lower containment and control
rod drive ventilation cooler through a throttling action typevalve controlled by a temperature indicating controller. Manual
and/or automatic override to fully close the control valve isprovided by means of a hand switch and/or logic signal (Figures
9.2-5 through 9.2-9).

ERCW is supplied to each air conditioner condensing unit through
an automatic water regulating valve controlled by cooling coil
pressure.

Each CCS heat exchanger incorporates a motor operated valve in
its ERCW discharge line. Each valve may be placed in either of
two intermediate, throttled positions in addition to the full
open or closed positions. The desired position is selected
manually from the control room for the particular plant operating 52condition. In addition, the heat exchanger C valve has automatic
controls to fat- y open the valve in response to a loss of offsite
power signal or a safety injecti n signal in either unit. Suchautomatic controls are not requir d for heat exchangers A or Bsince their valves are normally op n, whereas heat exchanger C's
valve may be normally closed.

ERCW is supplied to each additional cooler or heat exchanger
through an on-off action type valve controlled by either a handswitch, a temperature switch, a manual valve, a logic signal, or
various combinations of these.

9.2.1.6 Corrosion. Organic FoulinR, and Environmental
Qualification

No provision is made for prevention of the effects of corrosion
on the structural integrity of this system, since allowances forsuch corrosion were made by increasing the wall thickness of thepump pressure boundary, pipe, heat exchanger shells and tubes,
and other system pressure retaining components. However,
measures have been taken to compensate for the effects of 49corrosion on the flow passing capability of the system. The
normally wetted portion of the buried supply and discharge
headers will be lined insitu with cement mortar, and much of the
smaller diameter piping will be stainless steel.

9.2 .1-10
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Control of organic fouling, including slime and Asiatic clamgrowtth, is provided by use of periodic injection of sodiumhypochlori te and by use of strainers in the supply headers. Eachsupply header section (lA, 2A, 1B, and 2B) is provided with a 52strainer (auto backwash type) capable of removing particles andorganic matter larger than 1/ 3 2 -inch diameter. The strainers arelocated in the intake pumping station downstream of the 1LRCVIpumps .

In order to inhibit growth of Asiatic clams, provisions are madefor injection of sodium hypochlorite periodicaily auring the 152spawning season to kill any clams which are small enough to passthrough the ERCW strainer and still become established within thesystem.

In order to maintain piping dead ends with a chlorine residual J 52all of the normal non-operating heat exchangers will be operatedperiodically except the containment spray heat exchangers. Smallbypass lines from upstream of the supply valve to downstream ofthe discharge valve provide a small flow to maintain a residual
of chlorine in the dead-end sections of the piping to and
f rom the heat exchangers. ihese drain Iline s are piped to the 52
building floor drains and will be used periodically to maintain aresiaual of chlorine in tnese feedlines.

The containment spray heat exchangers and piping between themotor-operated supply and discharge isolation valves are filledwith deminejalized water treated o prevent.corrosion. 
55

Backtlushing capability of the supply headers from the component.cooling heat exchangers to the pumping station is also proviuedto remove debris.

To the extent to-which they are exposed to atmospheric condi-tions, all pumps and valves will be designed to operate under themost extreme climatic conditions that are expected to prevail inthe soutnwastern United States.

9.2 .1 .7 oesign Codes

The ERCW system components are designed to the codes listed in J 52lable 3 .2 -2a.

9.2.1-11
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Cooling water for the CCS heat exchangers is supplied from theEssential Raw Cooling Water System, ensuring a continuous source
of cooling medium.

During normal and post-accident conditions, component coolingwater is provided for the following. equipment:

1 CSS containment spray pump J 52
2. CVCS centrifugal (CNTFGL) charging pump

3. CVCS Reciprocating (RECIP) Charging Pump

4. CVCS -etdown Heat Exchanger (HE)

5. CVCS Excess Letdown Heat Exchanger

6. CVCS Seal Water Heat Exchanger

7. CVCS Gas Stripper and Boric Acid Evaporator Package (GSABAEP)

8. RCS Reactor Coolant Pump

9. RHRS Pump

10. RHRS Heat Exchanger

11. SFPCS Heat Exchangers

12. SIS Pump

13. Sample System (SS) Sample Heat Exchangers

14. SS Hot Sample Chillers

15. SS Gross Failed Fuel Detector (DET)

16. SS Post Accident Sampling System (PASS) Heat Exchanger

17. WDS Condensate Demineralizer Waste Evaporator (CDWE) 52

18. WDS Waste Gas Compressor
- 1 Iq. SS H,• Tempecofare- RCS Cria Sample Heaf Exch'tojec (Ulli+ I Ol/y)Flow requirements for the preceding equipment are listed in Table9.2-6. Tables 9.2-3, -4, and -5 specify which equipment requirescooling water during various operational modes.

9.2.2-4
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(7)5. The CCS pump seal leakage collection tank is TVA Class L.The associated drain piping, valves, and seal leakage returnpumps are TVA Class G from the collection point to the pumps 52outlet check valves, 1-70-535 and 2-70-536.

6. The. -hh +ermpero.-+Ue RCS cruoL Sample. heaf e-•ehanner
p'fp'n beýwe n Valves I-ISV-70.77$ and.oL i-SV-70-777IS TVA C-lass G=

9 .2 .2- 14
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An alternate vent path is afforded by an 8" diameter overflowline, which is mainly internal to the RWST and is therefore
protected.

9. 2. 7-2a

S34-22.88-

35
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TABLE 9.2-3

Equipment Requiring Component Cooling Water During Various Plant Operating Modes:
Unit I - Train IA - CCS Heat Exchanger A

Operatint Modes
Equipment Receiving No. Normal Shutdown Shutdown Hot Safety Recircula-
Cooling Water Avail Startuy Operation at 4 hrs at 20 hrs Refuelina  Standby Aniection tion (LOCA)

CSS PUMP 1 01 01 01 01 01 01 It 01
CVCS CNTFGI CHARGING PUMP I 1 01 I 1 1 01 1
CVCS RECIP CIARING PUMP 1 0' 1 01 01 01 O '- 01
CVCS LEITIMN HE 1 I 1 I 1 0 0 0 0
CVCS EXCESS LETDOWN HE 1 11 0 0 0 0 0 0 .0
CVCS SEAL WATER iE I I I 1 I 01 1 01 01
CVCS GSABAEP 1 1 1 1 1 1 01 01 01
RCS REACTOR COOLANT PUMP 4 4 4 4 01 4 0 01 01 0
RIUS PUMP I 1 01 1 1 1 01 1 1
RERS BEAT EXCHANGER I 1 0 1 1 1 0 0 1
SFPCS HEAT EXICHA.ER 1 I I 0' 0' 1 1 1 0
SIS PUMP 1 01 01 01 01 01 01 1 1
SS SAMPLE HE 1A 1 1 1 1 1 1 01 *1
SS SAMPLE HE IB 1 1 1 1 1 1 1 01 01
SS SAMPLE HE IC 1 1 I I 1 I 1 01 01

SS HOT SAMPLE CHILLERS 1 1 1 1 1 1 1 01 01
SS GROSS FAILED FUFL DET I I 1 1l A 1r 1 

"  
01 01

111 WASTE GAS O)MPRESSOR-'mf/in 1 1 0 01 0' 01 0' 01
SS HigK T&mp RCS Cra.ut H' 11'ff  •2, is,% Y2's 12'r is's, 0
BEAR' LOAD - 10' BTU/HR 96.2 64.4 148.0 60.6 60.5 15.8 12.2 70.3

NOTES:

1. Not in service, however, equipment still receives cooling water.

2. This heat exchanger operates intermittently.

3. Cooling flow not normally required for the 20 hour cooldown period.
If cooling flow is required, but not available, flow to the CVCS GSABAEP may
be reduced to compensate.

4. Pumps shutoff when reactor coolant is approximately 160 to 1708F.

5. Thle high "tenyr RCS Olru 14 Hx an& The- GFID o&re nor use&L a.+ +he same +r(..e

Revised by Amendment 52



Table 9.2-6

(Continued)

EQUIPMENT COOLING REQUIREMENTS

Beat Total Heat Reqd TotalLoad Ea Load Flow Ea Flow10' B/HR 10' B/HR GPM GPM
CVCS cenfgl charging pump 

.067Rotor cooler
Bearing oil cooler 

.0462
G ea r o il co o l e r 

2 06Seal cooler 
.021 

8CVCS recip pump 

.471 
81

Fluid drive cooler 
.45.

CooI er .021 7CSS pump .02 .02 8
SS hot sample chillers 

.216 .216
SS gross failed fuel detector 21 8 8VDS CDWE Package 

.2 .219Condenser 15.72 15.944
Sub-cooler 

712600Vent gas coolerPAS heat exchanger 
0.936 0.936 10 1028SS H43k Termp ReS elrut Sty m O._Z7 0. X~7 Ao 4o0

'Varies, Unit start - 37.4 (discontinued after RC Pumps started)

Shutdown (4th hour) - 120.0
Shutdown (20th hour) -37.4Refueling - 28.0 (average heat load during refueling)Recirculatlon (LOCA) -70.0 (approximate initial value)2Required flow decreases to 300 gpm during unit shutdown at 4 hrs, unit shutdown at 20 hrs, refulingand hot standby

Revised by Amendment 52
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TABLE 9.2-7

COMPONENT COOLING WATER SYSTEM
MINIMUM FLOW REQUIREMENTS, GPM

G
Normal

Two Units
Full Power

1,560
400
92

2,000

4(3)

6,000

10(3)
30(3)

218

3,342

80
16
26

13 ,778

One Unit LOCA
One Unit

Hot Standby

5,000
780
400
92

1,000

4

3 ,000
10
30

218

3,342

80
16
26

13,998

Notes :

(1) The flow rates shown reflect the use of one subtrain of RHRequipment in the unit which suffered the LOCA and one RERsubtrain in the units(s) in the cooldown mode. In eithercase, the second RHR train may be placed in service provided
the necessary pumps are operative. Single subtrainoperation results in minimum safeguards requirements and a
minimum cooldown rate.

(2) This item can be removed from service intermittently,
dependent upon the amount of fuel in the pool, pool water
temperature, and demands of other services.

Sheet I

Revised by Amendment 52

6

Residual heat removal heat
cxhanger(1)

Reactor coolant pumps
Seal water heat exchangers
Sample heat exchangers(5)
Letdown heat exchangers
Conthinment spray pumps
Excess letdown hea' exchangers
Spent fuel pool dt

exchangers -.
Residual heat removal pumps
Safety injection pumps
Charging pumps(4)
Gas stripper and boric acid

evaporator package
Waste gas compressors

SS hot sample chiller
SS gross failed fuel det
:55 Hi~h Trempeafur RCS CruoL QArrfle 4A

Total

Number of pumps required
Number of pumps in service
Number of pumps installed
Pump capacity (each), 6,000 gpm

190 ft. head
Pump motor horsepower, 350 hp



TABLE 9.2- 7 (Continued)

Notes: (continued)

(3) Not necessary; however, it is assumed flow will not be shut
off.

(4) The flows shown include cooling to the standby pump.)e

(5) Includes all SS equipment.

(40) Uni+4 Only ;Also will no+ be- used. coricurrenily (+JIh

+Vie. FF-D Cooler.

0
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application, Figures 9.3-3 and 9.3-4 for logic, and Figures 9.3-5
and 9.3-6 for the detailed flow diagrams.

9.3.2 Process Sampling System

__________ CrC
9 .3 .2.1I Design Basis by p- ~4i ~ Ct~

The process sampling system is composed of both the routine and 5
post accident sampling subsystems. The routine sampling
subsystem is designed-to obtain samples from the variows process
systems in each of the two units. The sampl-es are obtained in
the titration room hot sample room,' locally (grab samples)s

for laboratory analysi . This'system has no safety-related
function. During a loss-of-coolant accident, this system is
isolated at the containment boundary. Fission product release
will be kept within limits stated in IOCFR20 by limiting sample
system discharges for all operational modes both normal and
abnormal.

The postaccident sampling subsystem (PASS) will be used to
acquire samples of the reactor coolant and containment atmosphere
during a loss of coolant accident (LOCA). This system has no
safety-related function. However, the operation of this -2

subsystem will require the operation of various closed
containment isolation valves. The PASS is discussed in
Section 9.3.2.6.

9.3.2.2 System Description

The routine sampling subsystem consists of the following
collection areas and equipment:

I. The titration room where secondary process system samples are
routed for automatic analysis orf several variables such as

--pll, conductivity, oxygen, etc. These variables are indicated
and recorded, and any variable exceeding established limits
is annunciated in the titration room.

In addition, nonradioactive grab samples maybe analyzed in
this room..

2. The hot sample room where primary samples are routed for
automatic analysis of such variables as pH and conductiv-
ity. These variables are indicated in the hot sample room
and recorded in the titration room, except the evaporator
condensate demineralizer samples which are recorded in the
hot sample room. Any variable exceeding established limits
is annunciated in the titration room. Most hot sample room
samples are radioactive grab samples which are taken to the
radiochemical laboratory for further analysis.

9 .3-5 a
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3. Local grab samples are taken throughout the plant for
detailed chemical and radiochemical analysis in the radio-
chemical laboratory, titration room, or offsite facility 52
depending on where the samples are collected and the analyses
required.

4. Boron concentration monitors (one per unit) are also located
in the hot sample room. The RCS letdown system is sampled
continuously by these boron concentration monitors and the
boron concentration is recorded and displayed in the main 52
control room (panels 1-M-6 and 2-?,-6).

5. The Gas Analyzer System sequentially monitors points in the
Waste Disposal and Chemical Volume and Control Systems for
hydrogen and oxygen concentrations in a nitrogen atmo-
sphere. The concentrations are displayed, and recorded, and 52
an alarm is given at the analyzer when appropriate.

The routine sampling subsystem is to be operated manually 52
throughout the full range of power operations. AlI sample lines
originating within containment have air-operated isolation valves
near the sample point and inside and outside containment for 47
automatic containment isolation. All samule lines outside
containment have manual isolation valves. All air-operatedisolation valve hand switches are located on a wall panel in the 55
hot sample room. Each sample line to the titration or hot sample
room cubicles has an indicator each for pressure, temperature,
and flow rate. All samples, whhether local or to a sample room,
have pressure throttling valves and heat exchangers (if
required).

To ensure that representative samples are obtained, the sample
points are located in a free-flowing stream and the sample
takeoff points are on the side of the horizontal pipes. Prior to
the collection of a sample, each sample line is purged of

stagnant process fluid. The volume of fluid purged and the
volume of sample collected are dependent on the stream being 52
sampled, length of sample line, and analysis to be performed.

Each sample is listed in Table 9.3-2 giving the sampled system,
sample Iocation, system design temperature and pressure, sample
type (local, titration room, hot sample room, gas analyzer, or
boron concentration monitor). All sampling lines from systems
covered by TVA Classes A, B, C and D from root valve through
first valve in sampl ing 1 ines, or through second containment
isolation valve if sample lines are extensions of containment,
shall be the same class as the sampled systems. Also, sample
lines which form a primary pressure boundary for the boronI 52
concentration monitor are TVA Class B. Each of these sample lines
which interface with TVA Class A piping has a 3/8 inch O.D. Thesample line itself serves as a flow restrictor. Sample lines in j 52
seismic Category I(L) structures are a minimum of TVA Class G.

9 .3 -6
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9.3.2.4 Tests and isctons I o, -kt5&1- 7/zffA Poe ~
All system equipinent}Y-s tested prior to plant operation, underboth normal conditions and a simulated -maximum flood condition.Periodic tests will be performed after plant operation begins, toensure proper operation of the routine sampling subsystem 52
equi pm en t.

9.3.2.5 Instrumentation Applications

The routine sampling subsystem is designed to be operatedmanually excce)t for the gas analyzer, boron concentration 52monitor, and the automatic analyzers (e.g. conductivity, p ,11 ,cation conductivity, silica, sodium, hydrazine, dissolved
oxygen).

9.3.2.6 Postacciden.t Sampling Subsystem

The Postaccident Sampling Subsystem (PASS) provides samples ofthe reactor coolant, containment atmosphcre, and containment sumpduring a LOCA. It is designed to meet the intent of and providefor sample acquisition, analysis, and disposal, as described inSection -I!.B.3 of N fUREG-0737, and keep personnel exposures within
GDC19 of 10CFR50, Part A, limits.

9.3 .2.6.1 System Description

The PASS is composed of the following: (
a. The Postaccident Sampling Facility (PASF) which contains

Sentry Equipment Corporation (SEC) High Radiation SamplingSystem (HRSS) or equivalent and associated control panels. 52
b. Sample connections to the reactor coolant, containment sump,

and containment atmosphere.

c. Tubing, valving, and fittings as required to convey samples
to the PASF.

9 .3 .2.6 .2 Postaccij-lent SaI lino Fac i it4

The PlASF is located in the auxiliary building on elevation 729between columns A5, ,. and X (for unit I) and All, W, and X (forunit 2). Each unit -will have a separnte PASF.

The PASF consists of piping, tubing, vr'lves, components, andinstrumentation necessary to obtain, do partial analysis, anddispose of the samples described in Section 9.3.2.6. The major (equipment used for these activities is the SEC IIRSS. It isdescribed in Section 9.3.2.6.3. The ventilation exhaust is 52filtered with charcoal absorbers and high-efficiency particulateair (1I'PA) f ilters, Liquid waste from the SEC HIRSS, with theexcept i cn of the sampl ing panels' drip pans, is routed t o waste choldup trnk. From this tank the liquid can be routed back to
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Surges in RCS inventory due to load changes are accommodated
for the most part in the pressurizer. The volume control tank
provides surge capacity for reactor coolant expansion not ac-
commodated by the pressurizer. If the water level in the volume
control tank exceeds the normal operating range, a proportional
controller modulates a three way valve downstream of the reactor
coolant filter to divert a portion of the letdown to the Holdup
Tanks in the Boron Recycle System. If the high-level limit in
the volume control tank is reached, an alarm is actuated in the
control room and the letdown flow is completely diverted to the
Boron Recycle System Holdup Tanks.

The Boron Recycle System (Section 9.3.7) receives and processes
reactor coolant effluent for reuse of the boric acid and puri-
fied water. The system decontaminates the effluent by means of
demineralization and gas stripping, and uses evaporation to
separate and recover the boric acid and reactor makeup water.

Low level in the volume control tank initiates makeup from the
Reactor Makeup Control System. If the-Reactor Makeup Control
System does not supply sufficient makeup to keep the volume
control tank level from falling to a lower level, a low alarm
is actuated. Manual action may correct the situation or, if
the level continues to decrease, an emergency low level signal
from -e level channel causes the suction of the charging
pumps to be transferred to the refueling water storage tank.

bo+h of +he.
The reciprocating charging pump is also used to perform hydro-
static tests which verify the integrity and leak-tightness of
the RCS. The pump can pressurize the RCS-to the maximum desig-
nated test pressure. The hydrostatic test is performed prior
to initial operation and is part of the periodic RCS in-service
inspection program.

9.3.4.2.2 Chemical Control, Purification and Makeup System

Reactor Coolant Chemistry Specifications are given in Table 5.2-10.

pH Control

The pH control chemical employed is lithium hydroxide. This
chemical is chosen for its compatibility with the materials and
water chemistry of borated water/stainless steel/zirconium/
inconel systems. In addition, Lithium-7 is produced in the
core region due to irradiation of the dissolved boron in the
coolant.

The concentration of Lithium-7 in the RCS is maintained in the
range specified for pH control (Table 5.2-10). If the concen-
tration exceeds this range, as it may during the early stages

9.3-17/

.... ,,,•_• "3 /1



0 ~ ~WBNP 0Ll

and nitrogen purge connections are also provided. The tank can
also accept the seal water return flow from the reactor coolant (pumps although this flow normally goes directly to the suctionof the charging pumps.

Volume control tank pressure and temperature are monitored with
indication given in the control room. Alarm is actuated in the
control room for high and low pressure conditions and for high
temperature. The volume control tank pressure control valve isautomatically closed by the low pressure signal.

Two level channels govern the water inventory in the volume
control tank. These channels provide local and remote level
indication, level alarms, level control, makeup control, and
emergency makeup control.

If the volume control tank level rises above the normal opera-
ting range, one channel provides an analog signal to a propor-
tional controller which modulates the three-way valve downstream
of the reactor coolant filter to maintain the volume control
tank level within the normal operating bank. The three-way
valve can split letdown flow so that a portion goes to the
holdup tanks and a portion to the volume control tank. The
controller would operate in this fashion during a dilution
operation when reactor makeup water is being fed to the volume
control tank from the Reactor Makeup Control System.

If the modulating function of the channel fails and the volume
control tank level continues to rise, the high level alarm will
alert the operator to the malfunction and-the full letdown flow
will be automatically diverted by the backup level channel.

During normal power operation, a low level in the volume control
tank initiates auto makeup which injects a pre-selected blend
of boric acid solution and reactor makeup water into the charg-
ing pump suction header. When the volume control tank level is
restored to normal, auto makeup stops.

If the automatic makeup fails or is not aligned for operation
and the tank level continues to decrease, a low level alarm is
actuated. Manual action may correct the situation or, if the Clevel continues to decrease, a low-low signal from-e-i'-ý----level
channelSopens the stop valves in the refueling water s Dply
line, and closes the stop valves in the volume contro! tank
outlet line./

Chemical Mixing- Tank 0AO-7'e

The primary use of the chemical mixing tank is in the prepara-
tion of caustic solutions for pH control and hydrazine solution
for oxygen scavenging.

9.3-26
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Q! Concentrates Filter

Two concentrates filters are provided to filter the completed
batch of 12 wt. percent boric acid from the evaporator in transit
to the boric acid tanks. The design flow rate is compatible
with the design flow of the boric acid evaporator concentrates
pumps and is chosen to enable transfer of a completed batch
wit•hn about one- half hour. The vessels are constructed from
austenitic stainless steel and connections are provided for
venti~ng and draining. The filter element is a disposable syn-
thetic cartridge.

lon-Exchange Filter

An ion-exchange filter is provided to collect resin fines and
particulate larger than 25 microns from the feed to each gas
stripDer and boric acid evaporator package. The design flow
rate is equal to the rated flow to the gas stripper and boric
acid evaporator package. The vessels are provided with connec-
tions for venting and draining and are constructed of austenitic
stainless steel. The "ilt .er elements are made of a disposable
synthetic fiber.

Orifices

Boric Acid Tank Orifice

C Each boric acid tank orifice is designed to pass the minimum
flow required to provide sufficient recirculation through the
piping and tanks with the transfer pumps. The orifice is con-
structed of austenitic stainless steel.

Gas Stripper and Boric Acid Evaporator Packages

The gas stripper and boric acid evaporator package (one per
unit) removes nitrogen, hydrogen, and fission gases from the
evaporator feed and then concentrates the weak boric acid solu-
tion to 12 weight percent boric acfd for re-use. The package
consists of a feed pre-heater, stripping column, vent condenser,

(evaporator-, absorption tower, evaporator condenser, distillate
cooler, distillate pumps, boric acid concentrates pumps,,n- Feg
associated piping, valves and instrumentation.-r!Y;

The borated feed water from the holdup tanks flows into the
package to the feed preheater which heats the feed stream with
process steam. The steam flow is controlled by temperature
control of the feed exiting from the feed preheater.
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The preheated feed flows into the stripping column where nitro-
gen, hydrogen, and fission gases are stripped from the borated
water. The feed flow is controlled by the evaporator liquid
level. The stripped gases are vented via the vent header tothe Waste Disoosal System. -r '° AH , /' a;•-a by A ve /.5

4eA he, de-r pres.urr.=(f,
The evaporator concentrates the borated liquid to 12 weight C
percent boric acid. The evaporator bottoms are continuously
recirculated by one of the boric acid concentrates pumps, and Aye- "v

W.en a batch is completed it is transferred to the boric acid b/O'de.V5,i;
tanks if sample analysis indicates that it is suitable for e-e.e-,
re-use. If it cannot be re-used, the concentrated boric acid
solution can be returned to the holdup tanks for further pron..
cessing or transferred to the Waste Disposal System.

Except for vapors used as stripping steam, all vapors leaving
the evaporator flow through the absorption tower and then are
condensed in the evaporator condenser. The distillate is
pumped through a distillate cooler and out of the unit. A
portion of the distillate is recycled to the absorption tower
to serve as the absorption medium. After the distillate leaves
the gas stripper-boric acid evaporator package, it goes to the
primary makeup water storage tank for re-use. If analysis of
the distillate is required, it is sent to the monitor tank.

All lines and miscellaneous equipment in the system containing
concentrated boric acid are heat traced to prevent boric acid
precipitation at low temperatures.

9.3.7.2.2 System Operation

The Boron Recycle System is employed, when required to process
the contents of the holdup tanks. Sufficient instrumentation
readouts and alarms are provided to properly operate the system.

Evaporation

Water is accumulated in the holdup tank until sufficient quan-
tity exists to warrant an evaporator startup. Prior to startup
of the evaporator, the contents of the recycle holdup tank are
analyzed and, if necessary, are recirculated through the evapo- (
rator feed demineralizers and filter. The flow can be dis-
charged back to the holdup tank or to the evaporator. The
evaporator is then operated to produce a batch of 12 weight
percent boric acid.

During the operation of the evaporator, condensate is contin- (\
uously sent to the primary water storage tank via the evaporator

9.3-52

wat-9. 3/4



V •BNP-r49

System or Component

Chemical Volume and Control System C

Ice Condenser System C

Refueling Water Storage Tank C

Essential Raw Cooling Water System C

Waste Disposal System C1

0

48OV Input Source

fa A bldg vent bds 2A1-A, 2B1-B

8 A bift ven UJs !A! A, 1BB111

8 A bldg vent bds 1Al-A, 1B1-B

8 A bldg vent bds IA1-A, lB1-B 4

8e A bldg vent bds 2A"-A

iem 'and Vol Cant, Bd N

1;r, .4bkn1e/ý-A4,29
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lABLE 9.3-2
(Continued)

PROCESLjANPIING SYSTIý SAMPLE LOCATIONS AND DATA

Design
Pressure, psig

Sample Location Temperature. F

K

Sample Type
(See Note 1)

RCS

RCS

RCS

main Stream

Main Steam

Main Steam

Xain Steam

Main Steam

Main Steam

Xlin Steam

Main Steam

Main Steam

Main Steam

Blowdown

Rc.

)Ic7~ ~ ki~6I~ 3

Hot Leg Loop 3

Presasrizer Liquid

Pressurizer Gas

Steam Gen No. I to H.P. Turbine

Steam Gen No. I to B.P. Turbine

Steam Gen No. 2 to H.P. Turbine

Steam Gen No. 2 to H.P. Turbine

I
Steam Gen No. 3 to H.P. Turbine

Steam Gen No. 3 to H.P. Turbine

Steam Gen No. 4 to H.P. Turbine

Steam Gen No. 4 to D.P. Turbine

Steam Gen No. 1, 2, 3, 8 4 Downcomers

Steam Gen Blowdown No. 1. 2, 3. 8 4

Steam Gen Blowdown Flash Tank

P = 2485
T - 650

P- 2485
T- 650

P = 2485
T 650

P - 1185
T- 600

P - 1185
T 600

P - 1185
T - 600

P1 1185
T - 600

P - 1185
T - 600

P- 1185
T - 600

P - 1185
T - 600

P 1185
T = 600

P 1185
T = 600

P 1185
T 600

P = 500
T = 300
p r.

7'

Revised by Amendment 52
Sheet 4

P j

U

C)

Sampled
Sst em

Hot Sample Room

Hot Sample Room

Hot Sample Room

Titration Room

Local

Titration Room

Local

Titration Room

Local

Titration Roomn

Local

Hot Sample Room

Hot Sample Room

Local

Acs. C~ra-. Sampler
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CUpon receipt of an accident signal, both emergency pressurizingfans are started by the same accident signal that starts the aircleanup unitse*(--" ýH 0 .f159"4 I W"G--• Ii & .-% S L)g -- The capability is provided to placeeither of the operating air cleanup units and either of theoperating emergency pressurizing fans in the standby mode The kstandby components start automatically in the event of a failure
of the operating air cleanup unit or its pressurizing fan.
During control room isolation, the building normal airpressurizing supply system fan will continue to operate to supplyfresh air to the electrical board rooms air-conditioning system. 24Double isolation dampers, mounted in the normal air pressurizingsupply duct to the Alain Control Room air-conditioning system andspreading room supply duct will automatically close to preventthe leakage of unfiltered outdoor air to the control room.
The battery rooms ventilation system consists of three100 percent capacity exhaust fans, with two on standby (exceptduring El 692 smoke removal operations), discharging 55approximately 2200 cfm of battery room air to the outdoors. Thefans are located on the El 692 floor with two located near thewest end of the building and one located near the east end.

Air to replace that exhausted from each battery room is takenfrom the electric board rooms air-conditioning system return air.
Fire dampers, provided in each room's air exhaust duct and airsupply opening, operate to isolate the room upon hight emper a t ur e.

The battery room exhaust fans are the centrifugal type, eachrated at 2200 cfm against 1. 2 5 -inch water gauge static pressureand each direct driven by a 1.5-hp motor.

T h e b a t t e r y r o o m s v e n t i l aan i o n os 7e. -,e d t op a a tall times except during te design basis flood and during El 692smoke removal operations A standby fan will automatically startupon failure of the operating fan to produce airflowlu however,during El 692 smoke removal operations, the two standby fans arenot available for use nor required. The battery room fans are
ESF equipment and are connected to the emergency power system.

The spreading room is ventilated by two spreading room exhaustfans located at the east end of the spreading room at El 729.These 50 percent capacity fans each exhaust approximately 2000cfm of air to the outdoors for a total of 4000 cfm. Onespreading room supply fan, located in the mechanical equipmentroom at El 755, supplies approximately 1200 cfm of air from thecontrol room air- conditioning return air system. An additional2000 cfn of air is supplied by the pressurizing supply fans. Theroom is thus maintained at a slight negative pressure andapproximately 800 cfm enters the spreading room via leakage fromthe adjoining room s. a .
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C
Upon receipt of an accident signal, both emergency pressurizingfans are started by the same accident signal that starts the aircleanup units#'(-am z z -- -Re --e^_ 16i 4 t -'&. a a- - Md _ 0LII ^_______ .___ • The capability is provided to placeeither of the operating air cleanup units and either of theoperating emergency pressurizing fans in the standby mode. Thestandby components start automatically in the event of a failureof the operating air cleanup unit or its pressurizing fan.

During control room isolation, the building normal airpressurizing supply system fan will continue to operate to supplyfresh air to the electrical board rooms air-conditioning system. 24Double isolation dampers, mounted in the normal air pressurizingsupply duct to the Main Control Room air-conditioning system andspreading room supply duct will automatically close to preventthe leakage 'of unfiltered outdoor air to the control room.
The battery rooms ventilation system consists of three100 percent capacity exhaust fans, with two on standby (except 55during El 692 smoke removal operations), dischargingapproximately 2200 cfm of battery room air to the outdoors. Thefans are located on the El 692 floor with two located near thewest end of the building and one located near the east end.
Air to replace that exhausted from each battery room is takenfrom the electric board rooms air-conditioning system return air.
Fire dampers, provided in each room's air exhaust duct and airsupply opening, operate to isolate the room upon hight empera t ur e.

The battery room exhaust fans are the centrifugal type, eachrated at 2200 cfm against 1. 2 5 -inch water gauge static pressureand each direct driven by a 1.5-hp motor.

The battery rooms ventila•ion system is required to operate atall times except during the design basis flood and during El 692smoke removal operations A standby fan will automatically startupon failure of the operating fan to produce airflowu however,during El 692 smoke removal operations, the two standby fans arenot available for use nor required. The battery room fans areESF equipment and are connected to the emergency power system.
The spreading room is ventilated by two spreading room exhaustfans located at the east end of the spreading room at El 729.These 50 percent capacity fans each exhaust approximately 2000cfm of air to the outdoors for a total of 4000 cfm. Onespreading room supply fan, located in the mechanical equipmentroom at El 755, supplies approximately 1200 cfm of air from thecontrol room air- conditioning return air system. An additional2000 cfai of air is supplied by the pressurizing supply fans. Theroom is thus maintained at a slight negative pressure andapproximately 800 cfm enters the spreading room via leakage from 52the adjoining rooms.
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conditions to conserve heat. Supply air is ducted to various
clean or accessible areas of the Auxiliary Building from which it
flows to areas of progressively greater contamination potential
before being exhausted through a duct system by the building
exhaust fans. In the event of a fuel-handling accident,
radiation monitors in the vicinity of the spent fuel pool will
signal for system isolation before the first contaminated
airborne particles and gases reach the normal exha-ust stack. See
Section 9.4.2.

The building supply air is provided by belt-driven centrifugal
fans located downstream of the heating/cooling coils. Each fan
is rated at 100,000 cfm at 4..0 inch water gauge static pressure
and is driven by a nominal 100-hp motor. These fans are not 52
Engineered Safety Features and are not energized from emergency
power. The building supply filters are composed of two parallel
banks with 102 individual filter cells per filter bank. Each
filter bank is rated at 85 percent efficiency based on NBS
atmospheric dust spot tests.

The general exhaust air from the Auxiliary Building is provided 35
by four exhaust fans each rated at 50 percent of system capacity.
These fans are controlled in blocks of two; during normal
operations one fan is in operation with the remaining fan in the 41
standby mode. These fans are located on the roof of the
Auxiliary Building and discharge into the auxiliary building 35
exhaust stack.

An inlet damper in series with each auxiliary building exhaust
fan is used to regulate the volume of air exhausted as required
to maintain 1/4 inch water gauge negative pressure within the
building.4.* Tjegerdamper-6 ago alutoffiationlly operated by statir.

ach of the centrifugal exhaust fans is a belt-driven unit rated
at 84,000 cfm against a 5.75-inch water gabge static pressure and 35
driven by a nominal 1 2 5 -hp motor.

The isolation dampers and the ductwork between these dampers that
make up part of the Auxiliary Building Secondary Containment
Enclosure are designed to the requirements of Safety Class 2b and C
Seismic Category I. All other portions of this system are
Seismic Category I(L).

However, C..r'iný -4he M•n-rim be÷wee•r uni+ _I anc( L~Ani -Fuel

I 0- Ir\ on ly 0- shyvh_ r0e.+Ive pr.ssLuCe. w.ill b e- a'1an +a I*ned- (J:
clue 40o Con4i'ned_ nl+nr 0o2tcsr +ion- The. P\let darMpers
are- &aut(O cO.+tilly O3peraied.._ b> s+ac pressureC 2on-rotlers.

9 .4-18



WB NP- 5.5

This ventilation system is designed to limit the temperature inthe transformer rooms to 104 0 F when the entering air temperature 28 52is 97 0 F. Electric heaters are provided to maintain temperaturesat not less than 600F when the outside air temperature is 15 0 F orle ss.

The system is designed to meet Safety Class 2b and Seismic
Category I standards.

9.4.3.2.7 Miscellaneous Ventilation and AirConditioning Systems
The control rod drive equipment room design maximum ambienttemperature is 90OF DB, 670F WB. To maintain these limits, twolO0-percent-capacity air-conditioning units are located withineach room. During normal operation, one of the air-conditioningunits in each room is in operation with the other on standby.Each unit is automatically controlled by a self-contained thermo-stat. Electric unit heaters are located in each room to maintainthe rooms at no less than 60OF during cold weather.

The instrument shop's design maximum ambient temperature is800F. To maintain this, a chilled water cooling coil has beenselected which utilizes 100 percent makeup air to prevent therecirculation of any contaminants. The rated capacity of the air-conditioning unit is 74,600 Btu/h with 1250 cfm of air supply. 1521 55The hot instrument shop exhaust is provided by a lab exhaust hoodwhich is connected to the general building exhaust duct system.
The sample room is ventilated by five lab hoods, each with anexhaust fan. Three fans are located on the Unit 1 side and eachis rated at 900 cfm at 3.5 inches water gauge static pressure. t•g•-Two fans are located on the Unit 2 side and each is rated at " f 55cfm at 3 .5 inches water gauge static pressure. Air enters thesample room through doors with transfer grilles and back draftdampers. Each hood is provided with a separate exhaust fan andHEPA filter assembly. The HEPA filters located upstream fromeach fan have a nominal efficiency of 99.97 percent. Adifferential pressure gauge is used to indicate the need forfilter replacement. Each hood exhaust fan discharges into thegeneral building exhaust system.

The additional equipment building for Unit 1 is served by threeair-conditioning units. The first provides 3500 cfm to thespaces on El. 729.0, 740.5, and 752.0. The second provides 6100cfm of cooled air to El. 763.5 and El. 775.25. The thirdprovides 9450 cfm to the equipment spaces on El. 786.5. The Unit1 additional equipment building air-conditioning units are eachdesigned to cool the intake air from 92 0 F 1)fl and 73o'F WB to(P71F I)JI aInd 74°0F Wi when suppl ied with 85 0 1; cool i nI wat rc .
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2. Supply fresh air for breathing and contamination control
when the primary or secondary containment is or will be
occupied.

3. Exhaust primary or secondary containment air to the outdoors
whenever the purge air supply system is operated.

4. Clean up containment exhaust during normal operation by
routing the air through HEPA-carbon filter trains before
release to the atmosphere to keep releases well below 10 CFR 5
20 limits and to comply with 10 CFR 50 Appendix J.

5. Provide a reduced quantity of ventilating air to permit
occupancy of the instrument room during reactor operation.
The provisions for 2, 3, and 4 above will apply.

6. Assure an unimpeded closure during a LOCA or a fuel handling 52
of the isolation accident valves installed in the system
penetra tions.

Items 1 and 6 above are safety-related functions. 55

The primary containment penetrations for the ventilation supply
and exhaust subsystems are designed to primary containment
structural standards. These are discussed in detail in Section
6.2.4, "Containment Isolation Systems."

The containment purge system was sized to maintain a safe working
environment within the containment during all normal operations.
This makes the system capacity more than twice as large as needed
for preserving safety and cleaning up containment during a fuel
handling accident. In the event of a fuel handling accident, 55
approximately 200 percent of the purging capacity needed to clean
up the containment atmosphere in the postaccident period is
already in operation or can shortly be brought into operation.

To prevent excessive radiation releases to the environment due to
a fuel handling accident, the supply fans, exhaust fans, and air 52cleanup filter assemblies for each unit are controlled in two
trains. The controls are designed to have simultaneous "starting
and stopping of the matching supply and exhaust equipment and to
initiate an automatic shutdown and isolation upon receipt of the
containment ventilation isolation signal. Following a fuel
handling accident, failure of a single component will not prevent 55
full air processing through the remaining purge exhaust/supply
train, if desired.

The containment purge exhaust cleanup equipment will assure that
activity released inside containment from a refueling accident or 52
a fuel handling accident will be processed through both HEPA
filters and carbon adsorbers before release to the atmosphere.
No fuel handling operations inside the primary containment will
be allowed unless either the containment purge ventilation system

i & . 4-47 5
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TABLE 9.4-4

FAILURE MODES AND EFFECTS ANALYSIS

DIESEL GENERATOR VENTILATION SYSTEM

Item

I. Intake Structure

2. Fire Damper

3. Motor-
Operated
Damper

4. Diesel Generator
Room Space
Heaters

Function

To channel incoming
air flows into the
Diesel Generator
Building supply
air system.

To prevent a fire
from spreading into
the diesel generator
room.

To prevent backflow
through the diesel
generator room when
the ventilation
system is idle.

To maintain the
diesel generator
rooms at or above
60 F during periods
of cold weather.

Failure Mode

Blocked

Open
(during a fire)

Closed
(during nor-
mal operations)

Closed
(during nor-
mal operation)

Open
(during shutdown)

No output
(during cold
weather)

Effect on System

Loss of ventila-
tion to one diesel
generator train.

Fire may spread
through ductwork.

Same as Item 1

Same as Item I

None

None. Reduced ven-
tilation air flows
and remaining
heater can maintain

Effect on Plant

None. The
remaining diesel
generator will be
capable of pro-
viding adequate
power to safely
shut down the
affected unit.

Same as Item 1

Same as Item 1

Same as Item 1

None

None

Remarks

Possible loss of
one diesel genera-
tor function eenta4JL qUN
failure is repaired.

0.
Possible loss of
diesel generator
unit's function
because of fire.

Same as Item 1

Same as Item 1

Heaters perform no
safety-related
function.

adequate temperature.

Both Heaters
fail

Reduced (or no)
airflow from ven-
tilation system can
maintain adequate

"roP w'c4~-iL, r e$

None

Sheet 1

Can result from
Loss of Offsite
Power (LOP) or
seismic event. In

dedyAm
Added by Amendment 26

3L ;kj



'I

K)

TABLE 9.4-4 (Coat.)

FAILURE MODES AND EFFECTS ANALYSIS

DIESEL GENERATOR VENTILATION SYSTEM

5. Temperature
Sensor

Funct loa

To sense the temp-
erature of air as it
leaves the diesel
generator room and
to activate or
deactivate fans as
necessary to main-
tain required
temperatures.

Failure mode

High

(fCA5e-s A~
If# her

Low

* JoM~r *PC
;v fr~~ 4 -rE

Effect on System Effect on Plant Remarks

Associated fan
xill operate con-
tinuously until
manually turned off.

None. Second fan
and the generator
and electrical panel

cooling fan and
its associated
temperature sensor
will provide
necessary ventila-
tion up to the max-
imum design outdoor
temperature of 970F.

None Space heaters will
prevent excessive
cooling during cold

weather.

S

6. Fire Damper To prevent a fire
from spreading into
the diesel generator

room..

Same as Item 2 Same as Item 2 Same as Item 1 Same as Item I

.511 .u.4-Ia I~4A ir-.4xb~uat-r-u -- -n~t -- mn 1 oe
mover. trztn7f-

-7 A-G a 0 -a tor-a nd--To- ms.at•t.-it -44;4* pt - 0 -ou-~tput -.- ..N ..o The I . - Noe

poas,4-nooIt----d a g-n4-n-4-na4l- do

4empeorture of 971.

S. Flow Sensor Senses loss of air
flow in duct.

High
(while asso-
elated fan is
operating)

(Sheet 2)

5),

None. None

h ý - , . , 1 4. _ 4. ., _ . . , - . P 4
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TABLE 9.4-4 (Cont.)

FAILUPE MODES AND EFFECTS ANALYSIS

DIESEL GENERATOR VFNTILATION SYSTEM

Item

17. Electrical
Board Room
Exnauqt Fan

18. Isolation Damper

19. Fi-e damper

Function

Board room ventila-
tion prime mover.

To prevent back-
flow through non-
operating fans.

To prevent a fire
from penetrating
the barrier
between the
diesel generator
room and the air
exhaust room.

Failure Mode

No output

Closed

Open

Fail closed
(During
normal
operat ion)

Fail open
(during a
fire)

20. Entire Diesel
generator
Building
ventilation
System

To maintain plant
safety in the event
of a loss of offsite
power due to a
natural diaster
or plant accident.

Seismic Fvent

Effect on System

Same as Item 13

Same as Item 13

None

Air flow through
the exhaust
hood will be
greatly reduced

Fire may spread
through ductwork

Essential portions
of this system
will remain func-
tional because of
their design to
Seismic Category
I requirements.

Effec- on Plant

Same as Item 13

Same as Item 13

None

None

None. The
remaining
diesel generator
will be capable
of providing
adequate power
to safely shut
down the affected
unit.
None

Remarks

Same as Item 13

Same as Item 13

mowni. A6 E+~I2.
-Redundant---flrsý1L
-linka-wi-•-be-used-
-in-t-hia-dampe---

-a lo-ns• 0f et - f I~w

Possible loss of
one diesel

Nonessential compo-
nents of this system
are designed to
Seismic Category
I(L) if they
are located close
to essential compo-
nents or systems.

Sheet 5

Revised by Amendment 33

A
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING BVAC SYSTEM

Fail. re Mod Effec on Subsystem Effect on System

Main Control Room Pressurization and Air Conditioning Subsystem

1. Tornado damper
FCO 31-32.-31

Isolation during
tornado conditions

Open
(During

tornado)

Closed
(Normal

operation)

Loss of one of
two redundant
dampers in duct.

Loss of fresh
air supply to
Control Building
Pressurization Fan
A-A.

None. Redundant damper 4n-lzrie0 -

-,wit-h-f-fil-~d-dampP~r_ eiv• CJ/

None. Redundant
fan with parallel
flow path.

Control Building Pres.
Fan B-B starts upon low

flow signal from fan A-A.

C 3. 1070ad. d-33 am .9 ;•. 1. Same as item -. S as Item 1. Same a i .
FCO 31-33

Isolation
damper
FCO 31-1

Control Building
Pressurization

Fan A-A

Backdraft

damper
31-2097

Isolate Pressurization
Fan A-A supply

To provide fresh air
and pressurize Control
Building during normal
operation; to provide
air to lower floors

of Control Building
during emergency

operation modes.

Precludes backflow
from Fan B-B through
Fan A-A

Open
(Fan A-A on

standby)

No or low flow

Incorrect Vane

modulation
resulting in

reduced flow.

Closed
(Fan A-A

operating)

Open
(Fan A-A on
standby)

None None

Loss of flow from
Fan A-A

Decreased flow
from Fan A-A

Loss of flow
path for Fan A-A

None

*Momenxtury decreab.

.of-flow VQof.'l"444A

Loss of normal
positive pressure

None

None

Fan B-B. redundant to
Fan A-A is operating. ii
Backdraft damper, item5
prevents backflow through
Fan A-A.

Fan B-B starts upon low

flow signal; alarm initiated

in Main Control Room

If reduction in flow is

great enough, red' ,idant
pressurization fa. starts

due to low flow signal.

MCR positive pressure is
indicated in habitability

area.

Fan B-B starts upon low

flow signal from fan A-A;

alarm initiated in MCR.

Isolation damper FCO 31-1

prevents backflow.

Sheet I

Revised by Amendment 43
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5.1 144-kW Heating Tempers fresh air
Coil supplied to control

building during normal
operation.

C"',

On (Normal
operation)

Fresh air warmed
too much prior to
introduction to air

handling units.

Off or no heat Fresh air not
heated prior to

entry to air

handling units.

None. Cooling
coils remove
excess heat.

None

C>
WBNP-45

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS

CONTROL BUILDING UVAC SYSTEM

Failure Mgo4 Effect on Subsystem- Effect on System

Sheet 2

Revised by Amendment 45

A:-

Remar ks

Control Building equipment

will proauce sufficient
heat to maintain acceptable

tenmperature. Operators will
notice departure from

optimum comfort conditions

and investigate.
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS

CONTROL BUILDING ID/AC SYSTEM

- Tornado damper Same as item 1.
FCO 31-34 3

Failure Mode Effect on Subsystem Effect on Systeg

Open
(During

tornado)

Closed

(Normal
operation)

Closed
(Emergency

operation modes,

Emergency
Pressurization
Fan A-A

operating)

Same as item 1.

Same as item 1

except fan B--B
affected.

Loss of fresh air
supply to Control

Building Pressuri-
zation Fan B-B and

Control Building

Emergency

Pressurization

rwd A-A

Same as item 1.

Same as item 1.

None

Remarks

£i- Mc ' L

Control Building Emergency
Pressurization Fan A-A auto-

matically starts upon low-

flow emergency pressuriza-

tion Fan B-1B and supplies
air to lower tloors of the

Control Building. Control
Building Emergency Pres-

surization Fan B-B automati-

cally starts upon low-flow 6
from Emurgency Pressuriza-

tion Fan A-A to maintain
habitability area positive
pressure. Each Control
Building Emergency Pres-

surization is auct connected

to a separate air intake to
provide two 100-percent

capacity air sup;ly systems.
If it is desired o utilize

the emergency air intake

associated with Emergency
Pressurization Fan A-A

(refer to Section 15.5.3).

the failed tornado damper is

accessible from within the
Control Room habitability

area and can be mannally
opened.

F9. O.., S as item 1 samn an ite 7 ame-a5-4item 7 Same--.a-tam 7 -Sam -5 i'5w
FCO 31-35

Sheet 3
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS

CONTROL BUILDING HVAC SYSTEM

Isolation
damper
FCO 31-2

eVe Control

Building

Pressurization
Fan B-B

qY!i

I OX

Backdraft
damper
31-209it

9

Isolation

damper( )
FCO 31-3,-q

£lictio

Isolate Pressurization

Fan B-B supply

3
Same as itemA.

Precludes backflow

from fan A-A through
fan B-B

Isolates habitability

area from fresh air
supply to lower floors

in emergency modes.

Failure Mode Effect on Subsystem Effegt on System

Open None
(Fan B-B on
standby)

Same as item .4` Same as iteme

except Fan B-B.

Closed Loss of flow path
(Fan B-B for Fan B-B

operating)

Open None

(Fan B-B on

standby)

Closed
(Normal
operation)

Open
(Emergency
mode)

Loss of fresh air
supply to MCR air
handling unit.

One of two
redundant damprs
in duct is lost.

None

S s
Same as itemf.

None

None

Reduced flow
through NCR air
handling unit
and loss of MCR
positive press.

None. Redunds.
jcftflý in0r49-

Fan A-A, redundant to
fan B-B is operating. q
Backdraft damper. item,S,
prevents backflow tnrough
fan B-B. :3
Same as item 4A, except

Fan A-A-..5bLr4s 011.J1ý"

Fan A-A starts upon 4o-aa-ei
flow signal from Fan B-B,
alarm initiated in MCR.

Same as item, except
FCO 31-2.

Position of damper is
indicated in MCR.

R~LAqScL)f dI'qe r
fN' ~e _';e.

19. ioa tinSm 9mtm1. -sm sie 1 aeaw-es4 . Rom k

2ý
Sheet 4

Revised by Amendment 45
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS

CONTROL BUILDING IIVAC SYSTEM

FaiJlu Moid Effect on Suqb5ytstem Effect on System

I ).< Tornado damper(t) Same as item 1.
FCO 31-21 JL.

Open
(During tornado)

Closed

(Normal

operation)

Closed

(Emergency
operation

modes,

Emergency
Pressurization

Fan B-B

operating)

Same as item 1.

None

Loss of flow to
Control Building
Emergency
Pressurization

Fan B-B.

Same as item 1.

None

None

(Th

Remarkj

Emergency air intake not

required during normal

operations.

Emergency Pressurization Fan
A-A starts on low flow from
fan B--B. If it is desired

to utilize east emergency

air intake, the failed
tornado damper is accessible

from within the Control
Room habitability area
and can be manually opened.

-- F-0s- as-2-- Item 1 a Trum

Balancing
damper ++t-
-4merg~o-ny-

-Presivr4T***4.a

-is a-. I#55
3-on211
31-2114

Permits either
Emergency Pressuri-

zation fan to be used

with either
emergency air

intake.

Open Operating emergency None
press. fan will

draw air from both

emergency air
intakes.

There is no requirement for
taking emergency press. Air

from a particular emergency

air intake initially. If it
is necessary to choose a
particular intake during the

course of the eme- ency, the

damper is accessi e from
within the Control Room

habitability area and can be
adjusted. The damper is

normally locked closed.

i 3.j hIsolation
damper
FCg 31-6

vt

Isolates Emergency

Pressurization Fan A-A

from supply.

Open (Fan

A-A on

standby)

Closed
(Fan A-A
operating)

None

Loss of flow from

Emergency Press.
Fan A-A.

0Momente-pecrease
in emergency
press. flow.

Redundant fan B-B starts

on low flow from fan A-A;
alarm sounds in MCR.

Sheet 3

Rtevised by Amendment 45
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING UVAC SYSIEM

Failure Mode Effect on Subsystem Effect on Sse
d~mp ~ D .i . t. ........- C-l- c•---a~ a tc l' ---- e t•,--i- 4-7-,---Balancing

damper(-a- A A --
e-gency---es-- dampers-are-1ockd-1-in-plae-

F-- -------- - A... peretifg)------Fan-A- af-ter-pr oper-ini t•ai-adj ust-

ment---subseequen t-slippm o-f
7ampc-9-- mreion--i-s--1mIcikei-y.

f r cm-w-i thi -the-Con t r ol-- Room--.

Control
Building
Emergency
press. Fan A-A

Pressurize Control
Room habitability
area in emergency
operation modes.

No or low fl ow Loss of flow from --'•mr-oantnryPecrease
fan A-A. in emergency

press, flow.

Same as item ).

Isolation S-h e ,t6;4 CA j .e = -0. - - s
damper . fr& 

a-rt--4 oFW_ 3-15*L5 -gnsaf-fromr-F-n8ZA11*5 ~ ' nC s 6.#D AA uýaA1 t? I at~ - -t ed-i n-M el-V -

f-ne-m-46---aa'- a Ice t- 
m-1-8-,.lamp .om~en t-ry _dee ese _

.5-
n owar- 44e

Control Bldg.
emerg. press.
Fain, D- a

Backdraft
damper

31-2103

Same as item

Precludes untreated
air flow from Emerg.
Press. Fans to Mech.
Equip. Rm. via
spreading room
supply fan air intake.

Same as item ;,91. Same as item 11ý,
14f, except Fan B-B.

Closed
(Emerg. air
cleanup fans
operating)

No recirculation
air ducted to air
cleanup units.

Same as item.l-10

'4

Increased flow
of outside air
processed by
air cleanup
uni t.

Sa4~s-tee-21.,~dkwAd4a*+

This failure mode is
unlikely. Frequent tests
of the emergency ventilation

and pressurization system
(at least once per 30 days)
will verify operability of

system and decrease
probability of damper being
frozen in the closed
position. Damper is seis-

mically qualified to prevent
failure due to seismic

event.

Sheet 6

Revised by Amendment 49
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING RVAC SYSTEM

I tem
Isolation
damper

FCO 31-8

Control Bldg.
Emerg. Air
cleanup unit
A-A

Function

Isolates air cleanup
unit from duct system
during maintenance and
standby conditions.

Processes potentially
contaminated outside
air prior to release
to habitability area,
during emergency op.
modes.

Failure Mode

Closed
(Emergy. air
cleanup fan A-A
operating)

Open
(Emerg. Air
cleanup Fan A-A
on standby.
Fan B-B
operating)

Blocked

Effect on Subsystem Effect on System

Loss of flow path
for emerg. air
cleanup fan A-A.

Flow path to
air cleanup unit
A-A is opened.

Reduced or no flow

through air cleanup
unit Fan A-A.

None

None

Remarks

Redundant fan B-B starts
on low flow signal from
fan A-A. Initiates alarm
in HICR.

Iiaokdr-aftdamperdowus~xea~ia.
of aidr-c 1-e-up--ani n-fAn- AA
prevent a -ba ckil-ow-through-
a i r--el 9 a n up--auutL.-.

Redundant Fan B-B starts
on low flow signal from
Fan A-A; alarm initiated
in NlCR. Blockage of flow
through filters is highly
unlikely.

None

Leaking

Control Bldg.
emerg. air
cleanup unit
Fan A-A

Isolation
damper
FCO 31-7

Control Bldg.
Emnerg. air
cleanup unit
B-B

Draws recirc. and
fresh air through
air cleanup unit in
emerg. op. modes.

Same as item).

Same as item .

No or low flow.

is?
Same as item.26f

,

except Fan BB.

Same as item ?.

Some air may bypass
filters.

Low flow through

air cleanup
unit A-A.

Same as item
except Fan B-B.

K9
Same as item 2r,
except Fan B-B.

May release

contaminated air
to habitability
area.

tM omt-a-i decrease
-in flow vms-ai-rý
Claaup--uni-ta

None

Same as item q7

Air cleanup units tested
with DOP/freon at least
once per operating cycle
to ensure leakage criterion
Is met.

Redundant Fan B-V starts
on low flow signal from
Fan A-A.

Same as item 2Ir. 'p1

Same as item X2", except
Fan -j VA) I*'to

2
Sheet 7
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Item

.2,#. Control Bldg.
Emerg. Air
cleanup unit
Fan B-B

30. Balancing
damper

(typical of 2)
31-2101 ,-2102

Function

Same as item 3.

Balances recirc. flow
to emerg. air cleanup
unit during emerg.
operating modes.

WENP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING BVAC SYSTENI

Failure Mode Effect on Subsystem

Same as item ;-T. Same as item.•
•j except air cleanup

unit B-B.

Closed

Partly closed

No flow through
one of two intake
grilles.

Reduced flow
through one of
two intake grilles.

Effect on System

Same as item .2.

Increased flow
through redun-
dant grille,

overall flow
reduced slightly.

Same as above.

Remarks

Fe n-A--A--at-art --Jip/.4.

si gna L-.--f-r --Fa n B-i B ,---- Ala- rm ----
4n44i-a ted-lu-nC.

Balancing dampers will be
locked in the proper
position following initial
system balancing. Dampers
are seismically qualified.
Probability of failure is
very small.

Same as above.

-B 4
TB • anei.z n g .j•*n..,rl aur4a4ng--*.-C! 06a6d No-f-re sh-a ndSor----osa-op-4o- -- ame-a---i tem-3-4.-___

-sair zn ply lpr-pssuri7zing-ir---press- In%1_- 06 Fr~i-"A.-to--en•0ry _ t oupp1y--o-Contz.oL _habltab•LityNiCR•-ai•-w-an d-i~ng Bld g. a--
•w4t s-dus1 nig--nor- 

-
.. p.-_4-bagoa ace r tl-y--o&.4- Lo--- 1-- fIor- day--o---po si-tV o---S am e--a--i-t eem-3 4.--L.a-ea4t-atds4" ------- pros sauris ing-a nd-------press aur-.

-$mtor o. -- W 6--4ode . fresh-air- suppl y-

-ano e -No-1-ow-fr om --mech -- y--..•.atua ---de_-t e mri =I i th r ou ghout.. m.... aqul P.-m-t -Cp---- ead ,O-r= habi£ta biltyareaw 1i-__.--AD 
1

r -t nd, iog air-handl-k~-unikts-heat4-mgof draw-insufficient-flo-.--
-Uni4,s. -. echani-Gal-equip------to_ make--up-the--differenc..--.

m-et---room, - - I so-see--i t em--3 4 -z---Damper-i-a-
aecessib-e-from-within - -
"abi tabi- ity--area.

Sheet a
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I tem

Isolation
damper
FCO 31-12

Modulating
damper
FCO 31-82
(bypass
type)

Main Control
Room air
Handling
Unit A-A

Function

Isolates NCR air
handling unit A-A
while on standby or
during maintenance.

Modulates flow over
cooling coils to
maintain air temp
at thermostat
setting.

Cool, humidify, and
circulate ventilation
air to control room
habitability area

Failure Mode

Closed •
(Air handling
unit (ABU) A-A
operating)

Open
(ABU A-A on
standby)

Closed
(coil portion)

Spurious
modulation

No or low flow.

No humidifica-
tion

Over humidifi-
cation

No or under
cooling

Overcooling

Effect on Subsystem Effect on System

No flow through
ABU A-A.

Flow path opened
to ABU A-A.

All flow bypases
cooling coil.

Air not maintained
at thermostat
setting.

Loss of flow from
AIIU A-A.

Low humidity air
released to MCR.

High humidity air
released to MCR.

Air released from
A11) A-A Is above
acceptble temp.

Air released from
AIU A-A is below
acceptable temp.

'*Moff-Wn y decrease
-in flow frozr-MCR-
-AllUIt.

None

Temporary
increase in
temp in the
habitability area.

None

Same as item .3

(closed failure)

None

None

Temporary Increase
in temp. in
habitability area.

None

Remarks

Redundant ABU, B-B, starts
on low flow signal from
AHU A-A.

Backdraft damper, item 40.
prevents backflow.

High temperature initiates
start of redundant AIIU.

Same as above.

Same aa Item .3 (closed
failure)

Ambient humidity conditions
should be acceptable.
Relative humidity is not a
safety-related parameter.

Cooling coils should remove
sufficient moisture to main-
tain acceptable conditions.

Same as item .3(spurious
modulation failure)
Redundant AiU starts on low
chilled water flow or high
temp.

Duct heaters and/or equip-
ment loads provide suffi-
lent heating to offset over-
cooling. Overcooling Is not
a safety-related concern.

Sheet 9

Revised by Amendment 49
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FAILURE MODES AND EFFECTS ANALYSIS
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING IVAC SYSTEM

I tem

Backdraft
damper

31-2105

Isolation
damper
FCO 31-11

Modulating

damper
FCO 31-91

4 - Main Control
Room Air
Handling unit

B-B

31 ,Ar. Backdraft
damper
31-2104

3A Isolation
damper W
FCO 31-19

FCC0 bi2

Function

Precludes backflow
through NCR ABU
A-A when A-A is on
standby.

a4
Same as item a7-
except ARt B-B.

Same as item 380

Same as item.31r?

Same as item 4e,
except ABU B-B.

Isolate Control Bldg.
ducting from Shutdown
Board Rm. in Aux. Bldg.
(air supplied to Shut-
down Bd. Pm. only in
flood condition)

Failure Mode

Closed
(ABU A-A
operating)

Open
(ABU A-A on
standby)

Same as item 3-7,
except ABU B-l1.

Same as item Jr.

S i
Same as item .39r

Same as item A01•

except ABU B-B.

Open

Closed

Effect on Subsystem

Flow path from
AlU AA is blocked.

Backflow path
opened to AliU
A-A from ABU B-B.

Same as item
except AliU B-B.

Same as item J9g
,*oept_-AHU-B•B :,

Same as item 197
except ABU B-B.

Same as item .
except AliU B-B.

Air supplied to
shutdown Bd. Rm.
Aux. Bldg.

Emergency supply

to Shutdown Bd. Rm.
rot available.

Effect on System

Same as item,3ý
(closed failure).

t•oe---

Remarks

Same as Item 3-(closed
failure) .

Damper FCO 31-12 closes
when AlIU A-A is on standby.

Same as item. -Redmrdat•- U---A-y-
-upon-t owf-fl ow-si gn 1-f -
"AMU-B- B -B ao k d ra ft- dam pez.-1.

S4tem-44,-pr event s-b"ckf4 ow-

Same as item jo. Same as item Jr.

Same as item 392.

Same as item 44k

Decreased total
flow to Main
Control R.
habitability area.

Insufficient

cooling for Shut-
down Bd. Rm.

Same as item .35'

Redundant AiU A-A starts

upon low flow signal from
J r om- AH U -B- 8. 1g:Cb 3 I11- L't.S

Damper normally closed,
accessible from within
Control Room habitability
area.

Flood conditions give

sufficient warning to
permit manual opening if
damper fails closed.

-dlamp-&- 
- - - -

(j
•,L=v

, ¸

.4-414 APt

&
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CcItJROL BUILDING IIVAC SYSTEIV

Item Function Failure Mode Effect on Subsystem Effect on System Remarks
*-4.L.-- -h4and. g -Bula!-ce-s-fow...o --- Closed No-f1 ow-to- the one Oth. r-connaret lons-e-sporl once-.- damper. 

Ofi Inear--fu,-p-t po tio-a--Lnee-r - Ightly-lncreasad--f ow--S--I-.yicaxI l 
dif f useri-to-whLhduc t--L-connected

"-P@rtly--elsedRednced-flow-to -None Same--as bo'-.
one portion-of -
diffuser..-

33%•14. 3-kW Beater Beats air supplied to Off-1 n tt-.-C-•a+-.-R- - -b- rtr-

-tgs, Shift Engr. Ofe.c
Cr ~ RM RI

Rooms served are
not maintained at
optimum comfort
conditions.

Rooms served are nonessen-
tial; ambient temp In adja-
cent rooms will maintain
temp In affected rooms above
minimum acceptable levels.

Same as above.

ti© -- -l e Clneed FI o--bl•oeke d-to---------Ne Room--se rved-a r e-maonea-ae in---damper._.L3} s .-..Caib-'J,~ 4 iroom--served-Non- .ti al;-damparsa-r*-acce --
-3-- 21-24 -=212-,-. U optimum -- ondittions sible-from-within-Control-2127 O7 €,---as-oppl-icable. -maintained.. Room- habi tabil ity-aroea--S•e--

al so- i ter-34.
AC 1-WHeater Uttstsple o Sm 44- ~4f

aHeat ar supplied to Same as item +8. Same as item 44,-. Same as item .4-C. Same as Itemlocker room and 3.5 330 33 3.
toll -.

4 -. I-t-• -0h -- 1-4------ BE"...lot

3<4e 3-kV 2 Ifter Beat air supplied to Same as item Same as item 4-8. Same as Item *1C Same as item j".
kitchen.

49. Balancing
damper (2)
3 1-2 116.-2117

Balances flow to
kitchen.

45. e Ite
Same as Item Mr-9. Same As I ten 4-r. Same as Item #-5.

4ete
Same as item 49'.

sheet 11
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Table 9.4-7

FAILURE MODES AND EFFEMIS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Item Function Faliure Mode Effect on Subsystem Effect on System Remarks

__________flw t 45' 45- 4ar454 0-BI-iaiitB~-a~e-s-flow t~ ~em~game---s- a.r- -Sam-e as-i-tew-44-----Same -as--i-tem-41,

-- 37! -- 7._ 147 A_ o g- hop.

3 ( . 25-kW Heater Heats air supplied to Same as item Same as item JX' Same as item Same as Item
Relay Room,-r .

BJ_" "- .- • •s-low to S-a- - Other--t$rmK Fo-s--sulply
-damper (7) way .om of- m-R4v -rm innl eu ff4eient-asri--to-maintai-n---'-4.1_- 1•Rt-,,~ hlne'nd " ________________ciie~pableacond.tUtnns.

1O-kW Heater Heats air supplied to Same as item $,e. Same as item Same as item A-. Same as item 4"9.
10k etr B atair to S-

Balancing Balances flow to Same as item A. Same as Item 56. Same as item 56. Same as item 5•j---
5 t•npe 22) Record Stg. Room.

31-2149,- 14

55. Balancing B .ai exhaust Closed Flow blocked from None Same as item 4-9, and item 34.
damper flow from Re room served. Non-
31-2148 Stg. Rm. optimum conditions 4 9

~maintained.

56. Balancing Balances exhaust flow Closed through one of None Same as Item-", except
damper (2) from Relay Room.31-2159.-2160 blocke~d. -

57. Balancing Balances exhaust Closed Flow blocked from None Remaining terminals exhaust
damper from MCR. sufficient air to maintain
31-22ctable conditions.

59. Balancin Same as item*IS Closed Same as item.64-% NoneS

Sheet 12
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CCNTROL BUILDING RVAC SYSTEM

Failure Mode Effect on Subsystem Effect on System

Toilet and Locker Room Exhaust Subsystem

Isolates habitability
area from outside
during emerg.
operating modes.

Closed
(Normal
operation)

Open
(FEmergency
operating
mode)

No outside exhaust
from toilet and
locker room.

One of two
redundant
isolation dampers
lost.

None

None

(;ACis.2p ~; I ". 4c.?

Redundant damper in series

serves isolation functions.

- .i - S -~4---------------Q...-..----.-.....---~-@ -Q~--~----.-~4------------..-..---.--E-~-------#....-..- ,.-..----.~--*

-P amper

Dackdraft

damper
31-2108

* Prevents backflow
from outside to
habitability area.

Tornado damperp) Isolation during
FCO 31-18 tornado conditions.
FCD 31-iS'

Closed
(Normal
operation)

Open

(Emerg. op.
mode)

Open
(during tornado)

Closed

(Normal
operation)

Same as item 63-
(Closed failure).

Flow path from
outside to isola-
tion damprs Is
opened.

Same as item 1
(open failure)

'31
Same as item fi-.
(closed failure).

None

None 4-tems-63--amnd--64--a oeomp-4ah
4 Sol a t 1 on-Lu-ncLJ•on

(I(A•J4P•e¢ Fo./vdP'p, 9

None

Eftia Badc., R-eom-ssb744m-o

.WW.s.3 ... g..Z~. us Flo iew-afagh-I-eof--NOR- NameLstem Pxeppt-
camns 0: Ur XS. nfIt-n h
ji- k-4- 7 ~I~a,---. hl nc]ked

Sheet 13
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Item Function

31#-W. Isolation
damper (2)
FCO 31-17

.31- 1 '

6TfN C->

Remarks

A. kf-. AWtS

4f;CAl

49

.1. Vrýuv URM-lux 38HIC - - - --- ____ -1 . ___ 11
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Item Function Failure Mode Effect on Subsk'stem Effect on System Remarks

O1 _- nf Ami _ - U&masncem &...No,- -- a
.T t - "--- ihas t.

Prevents backflow of
fresh air through
Aux. Inst. Rm. exhaust
ducting.

Closed

Open

No flow from Aux.
Inst. Ras. and
Computer Room.

Spaces served may
overheat.

Path open for back- None
flow to Aux. Inst.
Rms.

Door may be opened to
permit sufficient cooling.

Negative pressure of Elec.
Bd. R. ABU should induce
flow In proper direction.

Ba -imetii Balances exhaust flow Closed Same as item 70 Spaces served may Same as item 34.
damper from Aux. Inst. Ims (closed failure) . overheat.
31-2087 sald-Computer Rms.

Balancing Balances exhaust Closed Same as Item 68. None Same as item 56, except
damper (3) from Mech. Equip. Rm. exhaust. See also item 34.
31-2040 thru
-2042

P. Balancing Balances exhaust flow Closed Lose one branc Non-optimum Additional flow passes
damper from Mech. Equip. Em. return air to Elec. c rd ons main- through corridor and into
31-2004 Bd. R. ABU. tamed. Mechanical Equi Room to

cc. Bid. R. AHUt.

I.Balancing Balances exhaust flow Closed Same as Item 73. Same as Item 73. A lddi t io na l7f1w e tturndt
). ae p.fo eh qi.R.U- ned to

• 02 )
^  

from Mech. Equip. Em. AlABU via recirc. duct _j-
.1-12002.-2003 nýts. V1... rX -in.

42 % Isolation
damper
FCO 31-30

Isolates Elect. Bd.
Rm. AIU's A-A and B-A
while on standby.

Closed
(AHIU's A-A and
B-A operating)

Open
(ABiU's A-A and
B-B on standby)

No flow through
AMiU's A-A and B-A.

Flow path opened
to ABU's.

Moment-a-r decrease
in flow from
ABIU ' a.

None

Redundant MiUl's C-B and D-B
start on low flow signal
from A-A and D-A.

Backdraft damper 31-2001A '
prevents backflcw.

Sheet 14
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING IIVAC SYSTIEM

Itenm

Isolation
damper
FCO 31-31

4f 4;e Modulating
damper (2)
FCO 31-335.-336

(hypass type)

Function

Isolates Elec. Bd.
Rm. AHU's C-B and D-B
while on standby.

Modulates flow to
Elec. Bd. R. AHU's
A-A (FCO 31-335) and
B-A (FCO 31-336).

Failure Mode

Same as itemiS,
except C-B and
D-B.

Closed
(Coil portion)

Spurious
modulation

Effect on Substem

Same as item ;5,
except C-B and
D-B.

All flow bypasses
cooling coil on one
of four 50% units
(2 on standby).

Air not maintained
at thermostat
setting.

Effect on System

Same as item .7.

Temperatures in
spaces served may
increase temp-
orarily.

None

Remarks

Same- as,,itema-7 5r-eree t
A-A and B-A start on low
flow signal from C-U and
D-B. Backdraft dampers
31-3972 and 73 prevent flow
into C-B and D-B.

Redundant AHU's start on
high temperature signal.

Associated 50% unit will
make up for decreased capac-
ity under less than full
load conditions. Redundant
set of AHU's will start on
high temperature signal.

sheet 15
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING IRVAC SYSTEM

Item

Elee. Board
Room Air
Handling Unit
(2) A-A and
B-A

Modulating
damper (2)
FCO 31-337,-338

Flee. Bd. Rm.
A111 (2) C-B
and D-B

Backdraft
damper
31-20o0At
31- AMl 0

Function

Cool, humidify, and
circulate ventilation
air to Elee. Bd. Rms,
Aux, Inst. Rms, and
Computer Room.

Modulates flow to
Elec. Bd. R. AIiU's
C-B (FCO 31-337) and
D-B (FCO 31-338)

Same as item 2e-.

Prevent backflow to
standby AHU's.

Failure Mode

No or low flow.

No humidifica-
tion.

Over

humidification

No or under
cool ing

Overcooling

Same as item

Same as item

Cl osed
(A-A and B-A
operating)

Open
(A-A and B-A
on standby)

Effect on Subsystem

Loss of flow from
AiU A-A or B-A
(whichever is
failed unit).

Low humidity air
released to spaces
served.

High humidity air
released to spaces
served.

Air released from
ABU is above
acceptable temp.

Air released from
ABU is below
acceptable temp.

-•. Same as item 7.

Ir. Same as item ,8
except C-B or
D-B.

Flowpath from A-A
and B-A blocked.

Backflow path
opened to AIHU's
A-A and B-A.

Effect on System

Same as item4s
(closed failure).

None

None

Temporary
increase In temp
of air supplied
to spaces.

None

Same as Item'.4

Same as item

*Mumentrrr decrease
in flow.

None

Remarks

Same as item'S;"

Same as item (A ('low, A/p
-hnmidi ty-f ail-nrej .

Cooling coils should remove
sufficient moisture to
maintain acceptable
conditions.

Redundant set of AHU's will
start on high temp signal
or low chilled water flow.

Duct heaters and/or equip-
ment loads provide suffic-
ient heating to offset over-
cooling. Overcooling is not
a safety-related concern.

Same as item
1
7'.

Same as item 791

Redundant A.U's C-B and D-B
start upon low flow signal
from A-A and B-A.

FCO 31-30 is closed and
prevents significant back-
flow.

Sheet 16
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS

C*•NTROL BUILDING BVAC SYSTEM

Item Function Failure Mode Effect on Subsystem Effect on System Remarks

7.-.--3a r . - R.ta e-f-1-ow-to-.....se& Lo a---of---oo 1- ng----ay-4otS ame-.a#-- tei-3 4..---n--addi.
dompow Hat,-Bd,--Rds.-and flow--o-spaces eqt-tpmentL n .tonnpersonneLinConmm Rl.
1-2007 - C O- U Cal &-ROOM served wfecte pcs--wi 1 -notice-ncr ease -in- tem-'-

perature--.Rocns .served--no-t
essentis l--for--sa fe- shutdow---

.,4. 20-kV Beater Beats air supplied to Off Rooms served are None Equipment loads and
Comm. Rm. and Batt. not maintained at surrounding spaces will
Bd. Rms. optimum comfort maintain temp. above

conditions, minimum acceptable levels.

On Same as above None Cooling coils on ABU's will

attempt to offset over-
heating.

8'•Ra1_.g lcng Balances flow to Nech. Closed Same as item 49. None Same as item 49.
damper T2)-.... Equip. Rm. or 24V and
31-2005, 3l-20J",45 B!jt. Bd. Em.

81. Balancing Balances flow to . Closed Same as item 83. None Same as item 34.
damper (8) 250V Batt. Bd. Ems.
31-2014. thru and Comm. Rm.
-2017 and49
31-2032 thru
-2035

2. Balancing Ba .az flow to Closed Same as item 49. NoneL3
damper (2)it 1 Aux. Inst.

k 3 2 0
8 r"1-2091 Rm. and Unit 2 Aux.

Se 10-kW Heater (2) Beats air supplied to Same as item 83e. Same as item .83,. Same as item43". Same as item 84.Aux, Inst. Rms. 0'l #/
84. Banllctng Bualnces Iiw tu -l used wlow-thrvugh - -,- N. Same-*a--tem--6.

dam pe-r-f42-re~rý . 1n4n4,-4b*- -12-4orminal-s
Via) a- - blocked.

•thr•u---Sheet1ad7
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTRIOL BUILDING RVAC SYSTEM

Item Function Failure Mode Effect on Subsystem Effect on System Remarks
tR, • '• "-•" "'o sl~ n o e f ! _-•._te•I o ed £ amfe - a- etNo e jtem---3 4w- -

-damper ,putcm Lter__R.o,
-31-2090

.f 06 . 10-kW Beater Heats air supplied Same as item4qS Sp C. Same as item Vi Same as item -81. Same as item-83-.to Computer Room.

41-.--B£•¢-_ '-e-cg-,I(-*• *--.- -_ -te_ c.. F liow thr~ougb oj,-.f 6 •-Sam .-ar--i-tem-.6-.---
-damper (6) aputk.-,- 6--terminal
-31-2059--thru

__2064 Locked

Syre -

Isolation Isolates Control Rm. Open One of two None Redundant damper in series.damper (2) habitability area from (emergency redundant damprsFCO 31-9,31-10 Spreading Rm. supply. op. mode) is lost.

Closed Partial loss of None Adequate flow is provided to(Normal flow to Spreading prevent excessive tempera-operation) Room. ature in Spreading Room. 49
),J$. Isolation Isolates Elec. Bd. Same as itemr. Same as item .92.  None Same as item.92.

damper (2) Rm. fresh air supply
FC•' 31-36.31-37 from Spreading Room.

,dam pOt ------- --- e Le4. a p •e- -K .-------pe t4 0, - -
-17d •-Rý- AHU!te I n-lv"ee

.1 ev-a-tions.

-me-onai t am-94r----S ame as -e -,-----ameastm94_\
• 4per evppl-,d to El--. Bd.
-31-21-6-

Sheet 18
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS

CONTROL BUILDING IIVAC SYSTEM

Function Failure Mode Effect on Subsystem Effect on System

Battery Room Exhaust Subsystem

L9-1- al& zicz n . n aLances -- hans a&oad Lose

IL~Z1~2~
_f.lO N from_ O I LY affe

---- 4-__J -1-2o00.200o9)

-vent-.flow-f rom--ay-resul--tk--.. Saie-a -item-34-
cted i-att-.-Rm.------bultdup-of -

hydrogen.

6&WdU-vTj-& ----f-----.-d-V-BUWi 5I---- 2 __

.and-4AV-RB* t t m
(2026-T~2O27).

0

Battery Rm.

Exhaust Fan
(3) A-A, B-B

C-B

Backdraft

damper (2)
31-2162.-2163

Isolation

damper (3)

FCO 31-27,-28
-29

.57v. S kdaf
31-2151,.-2152

Exhaust air from
battery rms to prevent
hydrogen buildup.

Prevents backflow to

Batt. Rm. Exh. Fan

A-A or B-B. as

applicable.

Isolates associated

batt. rm. exh. fan

from rest of subsys.
while on standby.

Precludes backflow
through Batt. Rm.
exh. duct or Spreading
Room exhaust.

No or low flow.

Closed

(Associated
fan operating)

Open
(Assoc. fan
standby)

Open

(Fan on standby)

Closed
(Fan operating)

Closed

Open
(Fan on standby)

Lose one of three
redundant fans (2
on same power
train).

Loss of flow from
affected fan.

None

None

Lose flow from
operating fan.

Lose flow from
Batt. Rm. Exh. Fan
or Spreading Rm.

exhaust fan, as
appl icable.

None

Mom-etsye crease
in exhaust flow.

Same as item 97.

None

None

5em .
Same as item W.

None

None

Redundant fan starts on

low flow signal from
failed fan.

Same as item.97-
.

Fan isolation damper

closes when fan on standby.

Backdraft damper precludes

backfl ow.

Same as item 97P

If failed damper is 31-2151,
redundant exh. fan starts on
low flow signal. Exhaust

from Spreading Room is not
essential.

Isolation damper associated
with fan closes when fan is

on standby.

2

Sheet 19
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING IRVAC SYSTEM

I tem

Tornado
damper (4)
FCO 31-13,14.
23, 24

Fire Damper
(East Emerg.

Air Intake)
31-il,4?

3431

Function

Same as item 1.

Failure Mode Effect on Subsystem Effect on System

Open Same as item 1
(During tornado) (open failure).

Closed
(Normal
operation)

To preclude possi-
bility fire from roof
of Control Bldg could
be drawn into Control.

Open (Frre
on-rvf) )

(J-sr%> P~¶J 4~A )

Loss of exhaust
path from spreading
room and battery
room.

Smoke and fire
may be drawn
Into duct system.

Same as item 1

(open failure).

None

May release smoke
and/or fire into
NCR.

Remarks

Same as item 1.

Lbss-of--fldw -initiates s41'f
alarm- in NCR. €wiV .rM).t

Probability of having
a tire on Control Bldg.
roof is extremely
small. Isolation dampers
can be closed and west
Emerg. Air Intake can be
utilized.

Closed (Emerg.
op. modes, no
fire)

Fire Damper
3 -tI-S_ 4+

XFD ,31-76
Prevents ftm 1Id

-Relviz-ff -orov--CR
.v~r v-

tv ""ft4) 7-s

Closed (No
Fire)

(Fire)

Emerg. pres.
flow from east
Emerg. Air
Intake blocked.

.. l-ow-pQ-th--t*

Rel-ey- Rm--.PSO.
Eng.--Shop- Recor-

! Storage -Rm-bl-ocket.

Io.oms..no t-ma-rrn
Xaized-a t-opt imum
cundi tions.

Fire may spread
from- Relay-R••-to-
MCR-,or---vieo--v r sa..

None

None

None

Control Bldg. Emerg.
pres. fan A-A starts
on low flow signal

from -roduntzat fan B-B.

S ame-'t S-ittrn-4 9----ex e pt. 4

item-34-doos-not-apply-ýv. r-i

-risctte-CL'Th ;~V.5 n.c / W

Defense-i n-depth--iw
Sprovided-ifr-aceor-

dance-with- Branch
T1 chni cal-Po sit i on-9-.-1-- ,

ýrv 41a. C k sbc df R41

Sheet 20
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Table 9.4-7

FAILURE NODES AND EFFECTS ANALYSIS

CON11ROL BUILDING IVAC SYSTEM

Item Function Failure Mode Effect on Subsystem Effect on System Remarks

Ire Damper Prevents transmission Closed (No Flow path to PSO None Si- item4 9,- 66of fire from Relay Rn Fire) Eng. Shop blocked, item 34 does not appl .•

to PSO Engineer Shop Room not maintained

• • r vie vesaat 
optimum condi-

Opn(ie iemysra oesn s13(Open Failure).

~~P5O Eng. Shop or •

01. Fire Damper Prevents spread of C •ssd (No Flwpt o • eSame as item 49, except

31-2164 fire from Relay Fire) Record Storage/ / ,item 34 does not apply.

Room to P50 Eng. R bo ed

Shop or vice versa. • Room..nOj maintained

• • -•ptjimum condi-

_..• /•. o ti 
° s'

Open *r) Same as item 1•'.. Same as item 106 Same as item 106 (Open 4

• (Open Failure). en • Failure) . Failure).

02. Fire Damper (2) Prevents spreadpo• Closed (No Flow path to None Same as item 49, except

31-2165 and fire from P•OtEng.
•  

Fire) Record Stg. Rn. item 34 does not apply.

X F D 3 1 -7 6 S h o pt o c•. O rd i e b l ot c ke d .t a R o eo m .

'/ .er as. at optimum

~condi tiohs.

Open (Fire) One of two None Second damper

~~~~dampers inprvdsf 
e

series lost.
" '

04

4 / ) 1 %• Fire Damper ,• Prevents spread of Sam e as item Same as item 2O 6. None B ame-- vs- +tem ---O61

X F D 3 1 -7 5 f i r e , r - o n- R e c o r d • ' -O6 • . e -X C c p i " A# , fA 4 4; • • L c ¢ -) _ • f tD ¢ p

Sheet 21
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Function Failure Mode Effect on Subsystem Effect on System

a"'-9 .&-" go-pamper w rvn4--spresd of mlosed ' I-

Remarks

-Rm-mone-ssent4tl----
-. r I -,,m -e:y .. ,I, re Dampers.are-acce ssible a--

MOTS&. bil
=_within-babjta--____
ity- area---

Open-4Fji-re-- Same---- .item---4 ten 103-me--as--tem-3- Sne as-tem-1-pen--& 0
-(Open--Failures). (Open-Feiture4-- Failure)-

t'r. Fire Damper (
31-2058

4.jo0 Fire Damper(s)
31-31957
3eg•, 3cj4,/

Prevents spread of
fire between MntrT

Aus. Inst. Rm. and
Computer Rm.

Prevents spread of

fire between Computer
Rm jnd-iVm*-4•, Aux.
Inst. Rm aXLIkV

Swe'd#& AfC4.

Closed (No
Fire)

Open (Fire)

Closed (No
Fire)

Open (Fire)

Flow blocked
from rm served.

Fire may spread.

8 aeM r--H-+t em- 1O9

( (O-en-Fai-I nr e). .

------e---a--iI- 8-f S----- an e-44-4

Rm may overheat.

None

Rm. may overheat.

(Open-F•a)ur-ej.

Doors may be opened
to permit sufficient
cooling.

Some a-s--4tem--I 03,%or)

wil-t-notice-non- Poo t

-opt imum-condit ion-'s Pt~frj
and-invest-iga te-computir.

Same as itemf.ti'

4 em-i O-Saue-ta--i~elOP-. -.-- ~

Icc: IA cNc

$w sw neod,

S ru9.j bt.. zpcA 7 
-4

;+ 15"T, ,A)

Prevents a fire from
penetrating the
barrier between the
elevation 692
corridor and the
Battery Room Exhaust
Fan Rooms.

Closed (No
Fire)

Open (Fire)

Same as item 1pace-s-se-veOw

"-I (-1 sed- Faj li- re)-r----x-F•ay--owerh ea &n

Fire may spread
to C-emm m-- o-r-.

,Mecb-.E-nV-. nq

None

Same as item109 (Closed
Failure).

Same as item f•O•(Open
Failure).

300---F-soDam~ a4a4.Pr-vom~pr.ado -. Sam~aat .-.---- Sam a a-i-ten- 10 9- - am e-as-iten-1 0 Sanes u-Ii31-3955-. fi re-be tweo* - rmas..- 09.

- areH! .

Sheet 22
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CO*NTROL BUILDING IRAC SYSTEM

?41~')-

Item

t1 -11' 21C

'-in

Fire Damper
XFD 31-159

- 1 seu--",oW__1t_0_#______4r V e"B F, ý
fro"ni t I

3 59-a961 __Anx Tust-Rm into
-duet YSýLzja_

e xy
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Failure Mode Effect on Subsystem Effect on System

-- •--•- -- Sme-- - s--t ema9 -S------S m - --tom - S-ea -09 .- -- 3t.-95 . , -flr e-b twee.e._Aur I ng

,TF4re Damperqf()31-2010.
2013, 2018
2Q21, 2028
2629, 2037

41, f Fire Damper
I07 fbr 31-2007

2011, 2012

2019, 2020,
2024, 2025
2031, 2039,

414< Fire Damper
31-3934

Prevents spread of
fire between areas
served.

Prevents spread of
fire between Batt.
Rms and other rms or
between Mech. Equip.

Rm. and other rms.

To prevent a fire
from entering the
Spreading Room.

Closed (No
Fire)

Open (Fire)

Closed (No
Fire)

Open (Fire)

Cl osed
(Normal
Operation)

Open (Fire
Present)

am-e--s--I-trm- 109).

Fire may spread
across boundary
of separated

system.

May result in
loss of non-
essential system.

b-4rm 444-pAcdt la/,Vy .b"+h-,ry RL 1v, h dyctc o_-f

Fire may spread
between adjacent
rooms.

No fresh air
supplied to

Electrical Board
Room ABU's. Loss
of pressuriza-

tion in lower
elevations.

A fire may pene-
trate the
boundary.

May lose
batteries, may
result in
battery fire.

Spreading room
pressurization
may be afected.

A fire may enter
the Spreading
Room.

b¢Cr; L.'4 a , opc'.L ft

Same as item 9, eXcept
item-34-4oes--not--T-iyu.,

If failed fire damper

affects all Battery
Rms, low flow signal
starts redundant

exhaust fan.e/ll 5cp0'tV'&4

Batteries affected

are non Class IE.

Spreading room pres-
surization is not
Necessary tor safe
plant shutdown.

Defense in depth is
provided in accor-
dance with Branch Technical

Position 9.5-I.

Sheet 23
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CCNTROL BUILDING IIVAC SYSTEM

Item

tog .Fire Damper
31-3938

/49# J. Fize Damper
31-3 935
31-3936

100 9O Fire Damper
XFD 31-79

Function

To prevent a fire
from penetrating
the boundary between
elevation 708 and
elevation 729.

To prevent a fire
from being trans-
mitted down the
duct system from
the Control Building
emergency ACU.

To prevent a fire
sqmokv from
penetrating the
barrier between the
Main Control Room and
the Relay Room.

Failure Mode

Closed (Normal
Operation)

Open (Fire
Present)

Closed (With
ACU Operating)

Open (With
Fire Present)

Closed (Normal
Operation)

Open (With
Fire Present)

Effect on Subsystem Effect on System

Loss of venti-

lation flow path.

Loss of fire
boundary.

Loss of air
flow through the
ACV.

Fire may cross
the boundary.

Loss of flow path
for emergency
supply to shut-

down board room
in Auxiliary
Building.

Loss of fire
barrier.

No fresh air
supplied to
Electrical
Board Room
AHIU's.

A fire may pene-
trate the
boundary between
elevation 708 and
elevation 729.

Loss of one of
the redundant
ACU systems.

Possible fire
in ACU.

Emergency
supply to shut-
down board room
in Auxiliary
Building not
available.

Fire or smoke
may penetrate
the barrier
between the MCR
and the Relay
Room.

Remarks

Loss of pressuri-

zation in lower
elevations. Cooling
function not affected.

Same as itemjlk(Fail
Open).

Redundant ACV starts
on low flow signal.

Water deluge system
is located in ACU.
Redundant ACU will be
available for operation.

S,4.Pppy iv'- o s31e
d;t-PL'IM Nofro\t Op~t'i

Same as it'em (Fail
Open).

2

Sheet 24
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Table 9.4-7

FAILURE MODES AND EFFEClS ANALYSIS
CONT1OL BUILDING HlVAC SYSTEM

Function

To prevent a fire
.0mke from passing
between the Auxiliary
Building and the
Control Building.
Two sets of
serial dampers.

To prevent a fire
from penetrating
the Communications
Room wall through
ventilation ducting.

To prevent a fire
from penetrating
the boundary
between Battery
Rooms.

Failure Mode

Closed (Normal
Operation)

Open (With
Fire Present)

Closed (Normal
Operation)

Effect on Subsystem

Same as item _f

(Fail Closed).

None (Series
Dampers)

Ventilation flow
path blocked.

Open (With Fire) No fire barrier
' .• ) in the flow path.

Closed (Normal
Operation)

Open (With
Fire Present)

Ventilation flow

path blocked.

No fire barrier
in the flow
path.

I tern

Fire Damper
XFD 31-78A
XFD 31-78B
XFID 31-92A
XFID 31-928

Fire Damper
31-2036
31-3951
31-3950

Remarks

Same as item I• (Fail
Closed).

Same as item 14* (Fail
Open).

This room is not
essential for
nuclear safety.

Same as item A" (Fail
Open).

Same as item M (Fall
Closed).

Same as item ld-8 (Fall
Open).

Sheet 25

G
I' i

1th

Effect on System

Same as item 1
(Fall Closed).

None

Loss of venti-
lation to
Communications.

A fire may

penetrate the
Communications
Room Wall.

Loss of venti-
lation to

Communications
Room and 24 and
48 volt battery
board and
.charger room.

Fire may pene-
trate the
boundary between
the Battery
Rooms.

75.*w Fire Damper
31-3943

31-3944
31-3947
31-3948

31-3949

0
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CUOTROL BUILDING RVAC SYSTEM

Item

7q.Mt. Fire Damper
31-3942

75, *. Fire Damper

XFD 31-83

XXFD 3i-i3

Flow Control
Damper

FCO 31-206

Function

To prevent a fire
from penetrating
the boundary between
the 250 V Battery
Room 1 and the

Battery Room Exhaust
Fans Room.

To prevent a fire
or smoke from pene-
trating the barrier
between the Relay
Room and the Main
Control Room.

Diverts flow to or
around the smoke
removal fan.

Failure Mode

Closed (Normal
Operation)

Open (With
Fire Present)

Open

Closed

Open (With

Fan Operating)

Closed (With
Fan not
Operating)

Effect on-Subsystem

Ventilation fl-ow

path blocked.

No fire barrier
in the flow
path.

No smoke and
fire barrier in
the flow path.

Ventilation flow
path blocked.

Improper flow
direction
control.

Air flow path
blocked.

Effect on System

Same as item

plus 250 V
Battery Board
Rooms.

A fire may pene-
trate the boun-
dary between the
250 V Battery Room

1 and the Battery
Room Exhaust Fan
Room.

Fire or smoke may
penetrate the
barrier between
the Relay Room
and the MCR.

Prevent exhaust
air flow from
Relay Room and

Air flow may
not be properly
diverted.

No air flow.

Remarks

Same as item k" (Fail

Closed).

4"7
Same as item-kl)l (Fall
Open).

Same as item
Open).

Same as item
Closed).

t1-T (Fail

7Z FM• (Fall

Head suppliedby
Battery Room exhaust
fan will assure no
recirculation flow of smoke.
There are also pack draft
and isolation dampers which
will prevent reverse air
flow through the system.

Air flow can be
diverted through the
smoke removal fan housing
(Damper FCO 31-205 must be
open).

Sheet 26
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING IIVAC SYSTEM

Iterm

TZ W. Flow Control
Damper
F(-0 31-205

Function

Same as Item 7 t
4011.

Failure Mode

Open (With Fan
Not Operating)

Closed (With
Fan Operating)

Effect on Subsystem

Same as item .4
(Fail Open).

Air flow path
blocked.

Effect on System

Same as item
(Fail Open).

No air flow.

Remarks

Some Battery Room
exhaust may be
forced through the smoke
removal fan ductwork.
Control can be transferred
to the Auxiliary Control
Room to safely shutdown the
plant.

Smoke will not be
removed from the Mechanical
Equipment Room. This is not
a safety related function.
Control can be transferred
to Auxiliary Control Room to
safely shutdown the plant.

I
4

r--B hia eissa,

_________ Thr d0 ds-^pe-r, I-Cc)'TV i Isolation 7-0 aid i- mein Open On- o None Redtn-dant-Damper.. IF/,L)Dampers *nee--f--#--pes&-t4v.- (During Main redundant JD.3 -4rCVIIJ31-204* - Control Room damprs-lo.
-2-20- -aim n t e--Rooa. Isolation)

hrabi4abi44y...axa...
4 u r4ng-M ai-•-Cena-l
Roomeiemer gency.

operation.

Fan (Smoke To remove smoke from
Removal) the Mechanical

Equipment Room.

-tv

prAr

Me 6 d'LO'ý LT0
CL"'e, Act t,

Cl osed
(During smoke
removal)

No flow.

Spurious
Operation

Air flow pathblocked.

No air exhausted
by smoke removal
fan.

Air removal by
fan.

N o . ai -r f -o w

Smoke will not
be removed from
Mechanical

Equipment Room.

Additional

exhaust from
Mechanical
Equipment Room.

Same as item I14(Fail
Closed).

Same as item l.21(Fail
Closed).

Spurious operation
of this will be a
nuisance but will
not affect nuclear safety.

'~

13 V do-(,/

Sheet 27
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING IVAC SYSTEM

Item

Fan (Toilet
and locker
room exhaust)

Function

To provide exhaust
from toilet and
locker rooms.

Failure Mode Effect on Subsystem Effect on System

Fail off. No flow. Air not
exhausted from
area.

-r02-enter1 g--th e-aPre sentn) --- t h e- f I ew-pa th-----enter- the Open).A . t- .!. s -•o -.... I_ n _

Remarks

This fan serves
no safety function
and Is not safety related.

',G-ese-fNo-- Reduced-aI r- one Al-r-L-----Noesuppl-ieA
Fi-re) supply-t-o-the - to-the-Spr-cading

Spxeading-Room. Room- v-ia- notber__route-..

bov. Fire Dampers

• 4MS. Fire Damper

XFD 31-168

124- Fire Damper
31-3 933

To prevent a fire
or smoke from
entering the Control
Building emergency
air cleanup units.

411 1. f c eo

Same as Item

Open (Fire
Present)

Closed (No
Fire)

Open (Fire
Present)

Closed (No
Fire)

Same as item

A fire may enter
one of the re-
dundant CB
emergency ACU's.

Isolation of one
air cleanup
unit.

(Pa -l-Ope en)

Reduced air
supply to the
Spreading Room.

Same as item 23".

None 100% redundant air
cleanup unit avail-
able.

None
(Redundant
unit)

None Redundant fire damper.

None

Same as item 733.
ame as item- Fa-I X t,

Same as item 1a-.3

49

Pe-ssiv-e~W4-
.84-2135.

54-

VJi Ao+
b- v4?.tsed.

Sheet 28
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WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING IJVAC SYSTEM

Function Failure Mode Effect on Subsystem Effect on System

r-.- rr•Damper To prevent smoke or Open (With Negligible. Some smoke may Control can beXFD II'-67 fire from the Smoke Present) Filters in AIU's be introduced transferred o•othtig-. aical Equipment may load up. into the Main Auxiliary-Control
Romom"tEI 355) from Control Room. _-- Room.
being circul -fiId--ito
the Main Control RoZ.-Ope (With No fire barrier Fifimay enter Same as item 118 (Fail

Fire Prg en.t in the flow p , the MCR. Open). Control can be

C lsd(o Reduced ventils- Gra-dua-l beat-up Same as Fall Open
Fiiorarelo)o Mechania- (Smoke Present).

through the Equipment RoomMech anical with possible
Equipment Rm. loss of equip-

m nent-f eni on-

Fire Damper To prevent smoke
XFD 3 1 - 9 9,.-----.-.or fire from the

tf• j.e "and-Instrumnet

V #Y• •- from being intro-
duced into the air
recirculation sys-
tem.

Open (With

Smoke Present)

Open (With
Fire Present)

'Closed (No
Fire)

No smoke
barrier in
flow path.

No fire barrier
in flow path.

Loss of exhaust
flow path.

Smoke will be
distributed by
the Main Control
Room Air Handling
units.

Fire can enter

the exhaust
ductwork.

Design venti-

lation rate of
these rooms
will not be

maintained.

The affected rooms
are not essential
to safety. Control
can be transferred

to Auxiliary Control Room.

The room which this
ductwork traverses
are not essential. Control
can be transferred to Aux.
Control Rm.

The affected rooms

arc not essential

to nuclear safety.

2
Sheet 29

I tem

0

0:

Remarks



WDNP-49

Table 9.4-7

FAILURE 14ODES AND EFFECTS ANALYSIS
CONIROL BUILDING IBVAC SYSTEM

I tem

1404". ýFire Damper
31-9o41-

g aO.. Fire Dampers
XFD 31 -181
XFD 31-182

Function Failure Mode Effe

To prevent passes O•i• , C0D$C4. None
of fire 4eow -theb8U1096 4 F LC;1tere

r,~ eh~L~s~ e~~t-Loss
IreO exhal

unit
Inst

ct on Subsystem Effect on System

None

of normal
ust from

2 Auxiliary
rument Room.

Loss of
Auxiliary

Instrument
Room.

l•'rvt--•ie-• pn-(i• os• £~~ mk-ILLI S____m.•ke__nthp_ s__arega_
4aaoke--t n-the Pr-e.nt ). ba rrjter--- n-f--w--.--i rou4-ated-.--------wit!no t--of f-eei--

ehaial-E p patb. le a--a fey
uent,- corn-4E1,.--642 )
4r o45-be iivg-ai •o - I______ n--__-__--O •_.__Jo

---Lit ed-weith - 'r niPrnte t ems w it-b .._ edun dat
suppl-i.4--od or 4emw1I

Remarks

This fire damper
appears to serve
no functional purpose.

Control can be trans-
ferred to Auxiliary
Control Room.

be--$t.r ted.

Flow Control
Damper
FCO 31-202

Fire Damper
31-3 940

To divert flow
during removal of
smoke from the
elevation 692
Mechanical Equip-
ment area.

To prevent a fire
from passing from
Elevation 692 to
708 through the
exhaust duct work.

Open (With
Smoke

Present)

Closed (With
No Smoke)

Open (Fire
Present)

Closed (No
Fire Present)

Not all flbw
will come from
the Mlech. Eqp.
Room.

Blocked exhaust
flow path.

Loss of fire
barrier in flow
path.

Blocked exhaust
flow path.

The rate of
smoke removal

will be reduced.

Reduced air
exhaust from
Battery Rooms.

A fire may
enter the unit

1 Auxiliary

Instrument Room.

Same as item I

(Fail Closed).

An alternate exhaust
air flow path is
provided.

Control can be trans-
ferred to the Auxitiary
Control Room.

Same as item t (Fail
Closed).

2
Sheet 30
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I tern

9 9 , •I. Flow Control
Damper
FCO 31-203

9 I•i. Fire Damper
31-3939

IA ,a.4~1u5.m

Fire Damper

31-3932

Fire Damper
XFD 31-98

Function

To divert flow
during removal of
smoke from the
Elevation 692
Mechanical Equip-
ment area and
Battery Room
exhaust fan room.

To prevent a fire
from passing from
Elevation 708 to
729 via the exhaust
ductwork.

To prevent a fire
from passing from
Elevation 729 to
755 via the exhaust
ductwork.

To prevent air con-
taining smoke from
being supplied to
various rooms on
El. 755.

W13NP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONt1ROL BUILDING IVAC SYSTEM

Failure Mode Effect on Subsystem Effect on System

Open (With No
Smoke Present)

Closed (With

Smoke
Present)

Open (Fire
Present)

Closed (No
Fire Present)

Open (Fire
Present)

Closed (No
Fire Present)

Open (Smoke
Present)

Closed (No

Smoke Present)

Exhaust flow not
properly diverted.

Exhaust flow
path blocked.

Loss of fire
barrier in flow
path.

Blocked exhaust
flow path.

Loss of fire
barrier in flow
path.

Blocked exhaust
flow path.

Smoke barrier
in flow path
will be lost.

Blocked supply
air path.

Reduced air

flow from the
Battery Rooms.

Smoke may

accumulate in

the Mechanical

Equipment area.

A fire may
enter the

Spreading Room.

Same as item 4c
(Fail Closed).

A fire may

enter the EL.
755 Mechanical
Equipment Room.

Same as item r93
(Fail Closed).

Smoky air will
be supplied.

Reduced ventila-
tion air flow
through various

rooms on El. 755.

C>

Remarks

An alternate
exhaust air flow
path is provided.

Smoke removal from
the Mechanical
Equipment area Is
not a nuclear safety
related function.

Defense in depth
is provided.

Same as item f4t.(Fall
Closed).

Defense in depth
is provided.

Same as item VO (Fail
Closed).

The rooms served by
this damper are not
essential to nuclear
safety.

*Momentary shall be defined as the time required for (1) failure detection, (2) automatic switchover to a redundant, standby unit, and. (3) standby unit to reach required operating capacity. Generally this time is less than I minute.

Sheet 31
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I tem

1. Isolation damper

Unit 1 (supply)
30-106
30-107
30-86
30-87

Unit 2 (supply)
30-108
30-109
30-21
30-22

Unit I (exhaust)
30-160
30-161
30-166
30-167

Unit 2 (exfaust)
30-271
30-272
30-275
30-276

2. Isolation damper

Unit 2 (supply)
30-129
30-130

Function

Secondary containment
isolation dampers
provide isolation
during the accident
mode. Establishes
boundary for the
ABGTS.

Secondary containment
isolation dampers
provide isolation for
the cask loading area
during an accident.

Failure Mode

Open
(Emergency
operation)

Closed
(Normal
operation)

Open
(Emergency
operation)

Closed
(Normal
operation

Fffect. on Subsystem Effect on System

One of two redun-
dant dampers will
Le lost.

No supply air
service to spaces
downstream of
damper.

One of two
redundant dampers
will hf lost.

No supply air
service to cask
loading area.

None

Temperature in
spaces served may
increase.

Remarks

General exhaust and fuel
handling exhaust systems wil
provide adequate ventilatioh
also, fuel handling are ,receives supply air fri
botn unit I and unit 2
general supply systers.

None

Temperature in
the cask loading
area may increase.

Fu,4l hatrdling area exhal@l
system will provide adEquate
ventilation and, if necessary
railroad door can Le ojened.

Sheet 1

Revised Ly Amendment 33

2ýý

TABLE 9.4-8

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING ;4WL-HANDbfH-ARE,/
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Item

3. Isolation damper

Unit I (supply)
30-117
30-118
30-28
30-29
30-3
30-6
30-13
30-18

Unit 2 (supply)
30-98
30-112

30-3J
30-35
30-76
30-79

*30-36
*30-41
30-60
30-69

Unit I (exnaust)
30-11T9
30-120

Unit 2 (exhaust)
30-91
30-96

Function

Interim secondary
containment isolation
dampers provide
necessary isolation
during an accident
when unit one is on
line and unit two is
still in the construc-
tion stage.

AUXILIARY BUILDING

Failure Mode

open
(Emerge ncy
operation)

Closed
(Normal
operation)

"U9EI-I4AND14NG--AEA 6

Effect on Subsystem Effect on System

One of two
redundant dampers
will be lost.

No supply air
service to spaces
downstream of
damper.

RemArks

None

Temperature in
related spaces
may increase.

Corresponding exhaust
system will provide
adequate ventilation.

Note: These dampers A
be locked in the open
position upon completior
of unit 2.

4. Isolation damper

30-131

Secondary containment
isolation dampers
provide isolation

Cpen
(Emergency
operation)

One of two
redundant dampers
will be lost.

*Provides isolation for the Unit 2 additional equipment building.

Sevised by Amendirent 33

TABLE 9.Q-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

None

Sheet 2
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FAILURE MODES AND EFFECTS ANALYSIS

Item

30-138
30-140
30-14I

5. Isolation damper

30-122
30-123

6. Isolation damper

30-115 30-125
30-116 30-128
33-121 30-131
30-124 30-132
30-19 30-113

30-55 30-114

kunction

during the accident
mode. Estatlishes
boundary for the
ABGTS.

Secondary containment
isolation dampers
provide isolation for
the cask loading area
during an accidertt.

Interim secondary
containment isolation
dampers provide
isolation in the fuel
handling area during
an accident when
unit I is or, line and
unit 2 is still in
the construction stage.

AUXILIARY BUILDING

Failure Mode

Closed
(Normal
operation)

Open
(Emergency
operation)

Closed
(Normal
operation)

Open
(Emergency
operation)

Closed
(Normal
operation)

FUEt -HANDtSIsysGem

Effect on subsystem Effect on 9yqt-em

No exhaustventilation
capability in one
of the two FHA
exhaust systems.

One of two
redundant dampers
will be lost.

No exhaust
ventilation in the
cask loading area.

One of two
redundant dampers
will be lost.

No exhaust
ventilation in
the fuel handling
areas.

NoneRedundant
subsystem.

Femarks

On rno flow signalrCR operator will
activate standby
-xhaust fan.

None

None. Gerneralsupply system
will provide
adequate
ventiCation.

Normally open hatchwill prevent positive
pressure buildup in
the space. Failed
closed damper not
important to nuclear
safety.

None

None. Generalsupply system will
provide adequate
ventilation.

A damper failed inthe closed position
is not important to
nuclear safety.

Note: These dampers
will be locked in the
open position upon
compLetion of Unit 2.

Sheet 3

Revised by Amendment 33
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TABLE 9.4-8 (Coat.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING FUEL-HANDLING-4RA --

Failure Mode Effect on Subsystem Effect on System Remarks

7. Isolation damper Secondary containment

30-157B
30-1469

8. Moisture
$eperator

9. Hum IdIty
electric
heating coil

isolation damper
provides Isolation
for the ABUTS and
prevents backflow
thro a non-operating
fan.

Eliminate* direct
water spray, mist,
or entrained water
droplets from the
filter train inlet
airstream.

Reduces the relative
humidity of air prior
to entering filters.

Open
(Normal
operation)

Closed
(Emergency
operation)

Blockage

No heating

One of two
redundant dampers
will be lost.

One of two None
redundant aub-ayqA
will be lost.

Reduces overall
exhaust airflow
and Inhibits the
ABDTS capability

to perform its
required function.

May result In

reduced charcoal
effectiveness.

Overheating may increase
charcoal tempera-
ture to higher
than normal.

Reduction In ABUTS
airflow will
Inhibit the fuel
handling area
clean-up operati6n
and affect the
1/4 inch negative c
pressure.

Possible increase
in release of
contaminants to
atmosphere.

Release dosage
is not affected
by charcoal temp-
erstntes In this
range.

One ABGTS subsystem
will provide adequate
service.

The ABGTS will be
tested 't least once
per operating cycle
to confirm efficiency
and operated a minimum
of 10 hrs per month to
onfirm proper operation.

See No. 8, also,
radiation monitors In
the shield building
exhaust will indicate
an Ineffective adsorber.
VCR operator can shut
down faulty unit and
activate standby unit.

Beating element is
sized to prevent ignition
or breakdown of
charcoal in the event
Of overheating failure.

it. Plvot. SOP~,I stwabJ i;, 9 it 1) 4 5'"1r~ tPVCTr ke1jO Woe
3VOW3 sh*I'0 Iu~CfctJ Poo4,60 nMIe

(Sheet 4)
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TABLE 9.4-8 (Cont.)

FAILURE NODES AND EFFECTS ANALYSIS

| r . Prefliter

BEPA filter

| Je. Charcoal
adsorbers

Function

Removes airborne
partieles end protect%
the DEPA filter from

early overload.

Filters the air
upstream of the
charcoal beds.

Removes radioactive

iodine and Iodides
from the airstream.

AUXILIARY BUILDING FUIEL-HANDLIN"EAo; '$- f7 4i

Failure Node Effect on Subsystem Effect on System Remarks

Overload and
high pressure
drop

Overload and

high pressure
drop.

Leakage

See No. 8

See No. 8

Reduces charcoal
effectiveness to
limit release of
radioactlve
contaminants.

See No. 8

See No. 8

May result in
contamsination

release in excess
of maximum
allowable.

Filters the air
downstream of the
charcoal beds.

Overload and
high pressure
drop.

15 .% Backdraft
damper

0-31-3296
0-31-3259

; Ar' Single speed
exhaust fan

Prevents backflow thru
a non-operating ABGTS
exhaust fan.

Prime air mover for

the ABGTS. Provides
service to the ABSCE.

Open
(Unit on
standby)

Closed

(Unit
operating)

Inoperable

None

No exhaust
ventilation service
to the areas
requiring air

clean-up.

Subsystem cannot

provide required

air clean-up for
the fuel handling

area.

None
Redundant
subsystem

None
Redundant

subsystem

Isolation valves will
prevent backflov.

The redundant subsystem
will start on a low flow
signal.

The redundant subsystem
will Start on a low flow
signal.

C>

REPA filter

See No. 8

See No. 8

See No. 8 and No. 9

See No. 8 See No. 8 See No. 8

0
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.Item

.I4' Flow switch

30-146

Function

Sends a signal to

start the standby fan
and activates an alarm
in the NCR in event
of fan failure.

(Th i /Th

TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING FUEL-HANDH•N1-AR' '-

Failure Mode Effect on Subsystem Effect on System Remarks

Spurious signal,
i.e. sends a
false signal
when fan is
actually
operating.

Isolation See No. 7 See No. 7
damper

30-157A
30-146A

W , " 
Modulating Modulates the airflow Opendamper thru the vacuum

relief duct during
30-148 the accident mode
30-149 inch that a 1/4'

building negative
pressure can be
maintained.
(Minimum requirement
1/8")

Closed
t
t

o-

iE x;T$.~ 5Pce~t 4,,4 )6

Possibility of both None
ABGTS units
operating

simultsneously.

See No. 7

One of two
modulating
dampers will be
lost.

0o vacuum relief
:hru one of the
wo relief ducts.

See No. 7

None

None

It Is not objection-
able for both ABGTS
units to operate
simultaneously.

See No. 7

Second damper will
further restrict its
airflow to offset this
loss and maintain 1/4'
negative. If the second
damper closes completely
and 1/4' negative cannot
be maintained, the NCR
operator will activate
the standby AGITS.

Second damper will
open to allow more
flow.

A~Iio i i4 AA7 .4 B 9,7-.S o#Ae r mfietV e or
A,01 M;C . - A, edI

(Sheet 5)
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Item

Al t*"O Isolation
damper

30-279
30-280

A

Function F

Provides Isolation for Open
the vacuum relief duct.
Remains closed at all
times during normal
conditions and opens
only when the building
differential pressure
drops below a preset Close
value during an
accident.

UXILIARY BUILDING F HING-IANAEN -Ap /F J-

allure Mode Effect on Subsystem Effect on System Remar

None

No vacuum relief
thru one of the

None During the normal mode
a failure in the open
position will not be
significant since the
modulating damper will
be closed.

None

Modulating damper

Prevents bsckflow
thru the vacuum relief
duct.

Closed

Provide isolation
between the ABSCE and
the EGTS during an
accident.

two relief ducts. in the second
vacuum relief
duct will open
further to
offset this
failure.

None None
The isolation valve
will be closed when
vacuum relief Is
not required.

No vacuum relief None
thri one of the Modulating damper
two relief ducts. in the second

vacuum relief
duct will open
further to
offset this
failure.

See remarks See remarks See remarks

A failure in the open
position during the
normal mode will be
inconsequential since
the isolation valve
will be closed.

Failure mode and effects
for these dampers are-
addressed in the EGTS
FMEA.

J~04~AiA)S eM?~!OCJ ~)pKe4a#
~,

4ke .~h14~1 dc-tO
~

(S

SteAM-. See, g,.
beet 7)

/ICA hr WilSd ;A Lhbw c&4W relefte -s4$" 4

5e- e?,Al. 9

Revised by Amendment 52

(7>
TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

'~Th

Bsckdraft
damper

0-31-3317

0-31-3318

A30 dfTr Isol at Ion
dampers

65-4 65-52
65-5 65-53

W ft V'

ks

ed



TABLE 9.4-9 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING FUEL-: HANDTING-AEA , .' •

Failure Mode Effect on Subsystem Effect on System Remarks

4T. Isolation
Volvo

Unit 1
1-30-294
1-30-295

unit 2
2-30-294
2-30-295

i3. No: a

14 a ?At* ua

Secondary containment
Isolation valves
provide Isolation for

the Reactor Building
Purge air supply
system during an

accident.

Open
(Emergency
operation)

Closed
(Normal
Operation)

One of two
redundant dampers

will be lost.

No supply air
available for

reactor building
purse.

None

None A valve failed in the
closed position is not

important to nuclear

safety. Valve can be
repaired and RB then

purged with no signifi-
cant effects.

a4e .;4 Fire damper

1-.31-51 3~
~ 31 - 39

3 1- 3 I'-3

.•7 )(t. Fire damper

-J 1- 3)9,3

.T•r•. Fire damper
1- 31- 3 Z4'1
1-31- 3177/
Fire damper

1-,) -3gz ,7

To prevent a fire
from penetrating the

boundary between the
Mechanical Equipment
Room and the elevation

737 General Spaces

To prevent a fire

from penetrating the

boundary between the

Mechanical Equipment
Room and the elevation

713 General Spaces.

To prevent a fire from Same

entering the Pipe Chase

Cooler Room (Pipe

Gallery)

To prevent a fite from Same

entering the
Penetration Room

Open
(During a fire)

Closed
(Normal
operation)

Same as
Aý.

as~

Loss of fire
barrier in flow

path.

Blocked air

flow path.

Same as

Same as

Same a 5

Fire may
penetrate the

boundary

Reduced
vent ilastion
rate

Same as

Same as

2a4e
Same aso -5

Defense in depth Is
provided in accordance

with Branch Technical

Position 9.5-1.
Space coolers are

provided to cool safety
related areas.

Same as Ae

Same as

Same as

(Sheet 9)

a (Th

Item

@J

Func t ion

K>



Item

.3O! Fire damper

31 -Je. Fire damper

)-31-3119.112 1wr. Fire damper
1- 31- 3974.

Fire damper

1-31- 3819
2-31-3977

.Fira damper

e-.3) -35"

Funct ion

To prevent a fire from
entering the EGTS
Room.

To prevent a fire from
entering the CR0
Equipment Room.

To prevent a fire from

entering the Pipe
Gallery

To prevent a fire in
the pipe chase from
spreading to the
elevation 737 General
Spaces.

To prevent a fire from

entering the ABGTS
Room

TABLE 9.4-s (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING ýFVEL-HANMDINQY-ARFA., .. i
F l r; M.d C r ,S) E e ct o n S t.Failure Mode .Effect on Subsystem Effect on System

Same tao A41

Same as

Same.a

Same as ;5'

Same as 25'

Same sas l'

Same a. .2 Same as 25

Same as .25

Same as 25

Same as .25-

Same as 21'

Remarks

Same as 32-1

Same SV

Same at.-

Same as.2'•"

S'l -•.* T .. - l z i - -e--t k, , .2 5. .m, - -~ ~g e .
•ndr-bt44m1 .-

e i-ev, t-I -4 92--and-.__

35. Fire damper To prevent a fire from Same asa. Same as Same aas Same as25. • , entering the cask
loading areas.

-amtn n fo g--,-&-v.-..J.L

(Sheet 9)

Itevited by Ameetibaent 32

0

(Th
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TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

Item

3 f " ~ Fire damper

0 -3-) -3Y

Fire damper

,0-3 - 3W37

Function

To prevent a fire from
penetrating the
boundary between
elevations 737 and
757.

To prevent a fire from
entering the waste
packaging area.

AUXILIARY BUILDING FUL-HANDINfN-"VA-. , I

Failure Mode Effect on Subsystem Effect on System Remarks

Same , , Same as,2(
24e Same , ;5as Same AS1 ?,-iý

.~j44.4y~ ~ a1 ~ ~ ?.~. 4.

-- = 25 Sa6-,44-4-S-----58an"e- a--9S Sa- e-- me -

,. Fire damper

0-3;J -3ý4

,•f#. Fire damper
4-31- 3171

/9,Ae. Fire damper

q .A~ Fire damper

:1-31-31970

To prevent a fire from Same as
entering the Reactor
Building Access Room
I

To prevent a fire from,

entering the P
Room.

To prevent a fire from
entering the Pipe
Chase

To prevent a fire from
passing from the
Control Rod Drive
Equipment Room to
the elevation 757
General Spaces

To prevent a fire from
entering the Pipe
Chase

Same aa2-. "

Same as Z3'

Sane as).,#

(Sheet 10)
Revised by Amendment 52

(-7 (C~> K> 67>,i•

Same as2

Same as

Same as ZYO'

Same as ;a-

Same as,2

Same as&84

Same ast. •

Same as A-

Same a. .2

Same as l•5

Same asp.

Same Aesj5

11,W.



Funcion

0

Same as 15C

Smaa25"

Same as 25'

Same as ?

TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING EyL-IIANDIM - ARE

Failure Node Effect on Subsystem Effect on System

-4~~--I~-5-U4--Gamp*-V.------44-.pre~ene--4-.-I-a *0-S ~om-~am-e-4*--~ ~---~am-e---a-a -~-3--------------ban~ c-a 9-~ 3-m-a-t---2 5-

-7 l1-Cen.tai--Rna-aaa-.--~--~...

Fire damper

,0 3l- ,<

< 4-Fire damper

4,( ,%. Fire damper
49-31-393(

To prevent a fire from Same aas2Y
penetrating the
boundary between the
ABGTS Room and the
El. 737 General
Spaces.

To prevent a fire from Same as
penetrating the
boundary between the
cask loading area and
the elevation 729
General Spaces

To prevent a fire from Same as
penetrating the
boundary between the
m li-trannfemrvarvlw FfS
area I and the

elevation 729
General Spaces

To prevent a fire from Same
penetrating the
boundary between the
Reactor Building
Access Room 2 and the

elevation 757 General
Spaces.

a a~2 ~'

24
Same as 25

7,te
Same asa2-

Same a23,2

Same asi525

Same aa25

Same as 25-
"

S Me a a .I

(Sheet 11)
Revised by Amendment 52

Remarksit.m

•- ": t '..

Fire

0-31
0-31

damper

- 3931

4p7~.



C(,

A/' 
• " 

Fire damper

VI• Ii. Fire damper

S4. Fire damper

0r-3e -.-3v

S Fire damper

1-3)-3JY13

To prevent a fire from Same as
penetrating the
boundary between the
waste package area and
the elevation 757
General Spaces

To prevent a fire from Same as

penetrating the
boundary between the PASP
Aue "-4.sna&valv area

2 and the elevation
729 General Spaces.

To prevent a fire from
penetrating the
boundary between
elevations 737 and 757.

To prevent a fire from
penetrating the
barrier between the

Penetration Room
Unit I and the
elevation 737 General
Spaces.

Same a•) ,
!

Same a

Same as 75-

Same as 2

Same &85ý

Same as~

Same as 25"

Same as

7.•-
Same a a Jr

Same al

-p. "*A r-e t Ia .. .V n L

-the n--00 tiov

(Sheet 12)
itevised by Amehdnent 31

TABLE 9.4-8 (Cont.)

FAILURE NODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING FUEL HANDLING AREA

Failure Mode Effect on Subsystem Effect on SystemItem Function

14

Remarks

Same as 1

Same as 25

Same as ;5

Same as 25-,

A D
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Item

I. Fan-coil Units

",,C"°) W

Function

To cool air in the
shutdown board rooms
in order to maintain
required temperatures
for safety-related
equipment.

TABT.E 9.4-9

FAILURE MODES AND EFFECTS ANALYSIS

SHUTDOWN BOARD ROOM A/C SYSTEM

Failure Mode Effect on System

Motor failure

Chiller freeze
up

None. Redundant
fan-coil unit

Same as above.

Leak in chiller Same as above.

2. Backdraft
damper

0-31-4740

1 0-31-174
0 -31- -170 S'

To prevent airflows
through nonoperating
fan-coil units.

Loss of both
chillers serv-
ing one shut-
down board
room.

Loss of cooler
supplying air
to Auxiliary
Control Room.

Closed (when
AHU is
operating)

Open (when
AHIU is not
operating)

Emergency cooling
will be provided
by Control Building
ventilation system

None. Redundant
units

None. Redundant
fan-coil unit

Air may backflow
through redundant
unit and recircu-
late in equipment
room.

$7)

Effect on Plant

None

None

None

None

None

Remarks

Failure will be
indicated in MCR.

Temperature rise in
shutdown board room
or Auxiliary Control
Room will signal for
start of redundant uni.

Drain system will
handle water accumulation.

Any one of the four fan-
coil units can provide
adequate cooling to the
Auxiliary Control Room.

None

Reduced cooling
output to shut-
down board area.

Operation can be switched
to AHU with defective
damper or both AHU's c•
be shut down until repa
are completed.

Sheet I

Revised by Amendment 3h



TABLE 9.4-9 (Cont.)

Pg( ý f4C FAILURE MODES AND EFFECTS ANALYSIS

SIDOWN BOARD ROOM A/C STSTEM

I Function Failure Mode Effect on System

e Damper To prevent s fire Closed (No No-'VV'roft

31-2759, from spreading into Fire) supply-to,

3) the Shutdown Board correspouddtlr)V

Open (During
a Fire)

4. Fire Damper
(0-31-2720.
2771)

5. Fire Damper
(0-31-2725,
2723, 2726,
2728, 2775,
2774. 2777,
2779)

To prevent a fire
from spreading

between the Auxiliary
Control Room and the

corresponding Shutdown
Board Room

To prevent spread
of fire from the

corresponding
Auxiliary Control
Room

Closed (Fire
In Shutdown
Board Room)

Open (During
a Fire)

Closed (No

Fire)

Open (During
a Fire)

Shutdown Bosrd-•
Rooms--and Batter'

Board-Rooms

Fire may spread
into corres-
ding shutdown

board room.

No cooling supply

to Auxiliary
Control Room from

corresponding
Shutdown Board

Room.

Fire may spread
across wall

boundary

Loss of cooling
to corresponding
Aux. Control Rm.

Inst. Room

Fire may spread

Into Auxiliary

Control Room

1) C>

{~n'pr 'u-rCe., 4~- A.uL4
, +.A' VV +h6Y

Effect .on Plant Remarks Cpr~Di~ 110A1 6AAy .A~iLA

Rue rg ncya. of F*44-i4-.d- --ds-~a
.auppl"TP qp~ned-mxwnitrtty--bf-f
availabl-e-froTm .xenaetweý heat! builduir

Control -Bil dkng jethe-se5rteCw

Protected 480 V 
0

Shutdown Board

Room (1B, 2A) and

redundant 69 kV
Shutdown Board Room

can safely shutdown

both units.

None Remaining Shutdown
Board Room can supply

all necessary cooling
air.

None. NCR and
remaining shut-

down board room

can safely shut-

down both units.

None. Redundant
Aux. Control

Rm. Instrument
Room serves
each unit.

None. NCR

can safely

shut down both
units.

A fire in the auxiliaryControl Room will cut

off cooling to all

four Aux. Cont.
Instrument Rooms and

and Battery Board

Rooms I and IlI.
The NCR and Battery

Board Rooms I and IV

can safely shut down

both units.

(Sheet 2) Revised by Amendment 52

3. Fir
(0-3
281

Room from the
mechanical Equipment
Room

2
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Item

6. Fire Damper

(0-31-2721.

(2772)

7A. Fire Damper

(0-31-2733,
2785)

Function

Same as Item 4

To prevent spread

of fire between the
corresponding
Battery Board Room
(I, IV) and its

associated . kV
Shutdown Board Rooms

Failure Mode Effect on System Effect on Plant

Same as item

4

Closed (No

Fire)

Open (During
a Fire)

7B. Fire Damper
(0-Z1FD-31-233.

237)

8. Fire Damper

(0-31-2715,

2713, 2782,
2780)

To prevent spread
of fire between the
associated Battery
Board Room (I, IV)
the opposite train
480 V Shutdown
Board Room

To prevent the spread

of a fire between the

associated Battery
Board Room (I1, III)

and the opposite

train shutdown board
rooms.

Closed (No
Fire)

Open (During
a Fire)

Closed (No

Fire)

Open (During

a Fire)

Same as item 4

Loss of cooling
to corresponding
Battery Board
R.sBt-try•flfr"
Room

Fire may spread
between rooms

Loss of cooling
to corresponding
Battery Board
Room
None

Same as item

7A

Same as item

7B

Same as item 4

Remarks

Same as item 4

None. Redundant
room serves each
train.

None. Remaining
rooms on alter-
nate train serving
the same unit can,
accomplish shutdown.

None. Redundant
room serves each
train.

Defense in depth

Is provided in
accordance with
Branch Technical

Position 9.5-1.

Same as item 7A

Same as item 7B Same as item 7B

(Sheet 3)
Revised by Amendment 52

(@~ q
TABLE 9.4-9 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

SHUTDOWN BOARD ROOM A/C SYSTEM
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item

9. Fire Dampe

(0-IFD-31-
238)

10. Fire Damper
(0-1FD-31-7 8A,
78B. 92A, 92B)

11. Fire Damper

" 0-MFD-31-235
0-1"1-31-236YV-XFI)-3 -23q6

6- -31-2

Function

r To prevent the spread

234, of fire between the

6,? kV Shutdown Board

Room (A, B) and the

t) 480 V Shutdown Board

RoomJW" serving

the pposite train

To prevent the spread
of fire between the

480 V Shutdown Board
Room and the NCR.

To prevent the spread
of fire between the

480 V Shutdown Board

Room jANJDTh.LY1-

Beci..r Room'

TABLE 9.4-9 (Coot.)

FAILURE MODES AND EFFECTS ANALYSIS

SHUTDOWN BOARD ROOM A/C SYSTEM

Failure Mode Effect on System

Closed (No
Fire)

Open (During

a Fire)

Closed (NoFire)

Open (Duringa Fire)

Closed (No
Fire)

Open (During
a Fire)

None. Remaining480 V Shutdown
Board Room and
the Auxiliary

Control Room can
accomplish a safe

shutdown.

Loss of coolingair supply from

normal cooling
system to the
480 V Shutdown
Board Room

,Fire say spread

between the 480 V

Shutdown Board

Room and the MCR

None. This duct

is needed only

during emergency
mode operations
when the damper

can be opened

manually.

Fire may spread

between the
480 V Shutdown

Board Room and

the NCR.

None. Redundant

opening

A fire may enter

the 480---V---Shut
dov a-Boa-rd--Ro9

5 4 &NV 10 A)

rSra,ra Re-to)

None

None%, 64 &
'49kv i 4.V

skv4a-dwkL

Rs

(Sheet 4) Revised by Amendment 52

©
00 V .6.q k '

RWoL47 d,& Rm i

bo- h uvfli -tF-;ow-
Effect on-Plant Remarks e

None*

vlnd t-dett--t hae t

othrer gcei!C tV- 1 Ivu

Noe. Reaiin Same as 713. l•*

None. Remaining
480 V Shutdown
Board Room and

the Auxiliary
Control Room can
accomplish a safe

shutdown.

'Same as 79.

None

11ýý



TABLE 9.4-9 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

SHUTDOWN BOARD ROOM A/C SYSTEM

Function Failure Mode Effect on System Effect on Plant

I1.•r.F~~rt.Dtmpe.___--oprvent-_tbhes ptea ed-C-foweed.-4No-------n--N -R edunn d aut----Nont . .

-"81S) .•90-V-8hotdowrn-B-oard
oluom-tLA.--2 B L-and-the. __...

Nothe ai-tl--Equipme nt------

Remarks

oo Ope - -- pread_-The--•emaln -ng.
betweenthe-NrechL.A•4 ..k - hnd d v_.w..._..-
cq ui-p e-t_-o om__ lu- -r -Raom__I --

andnt he_6A•kVh 2Au-onj Junit :__.
ed _4 SB•_Shut t A Lon~w Uht h__e..--

dw n--B oatd- Rfom -- -a -- t-e - b--
the redundant
Board area (BA)
can safely shutdown
both units. ,

j•.,i3..Unit Beaters

.3 )• Fire Damper
(1-31-2500.
2-31-2500)

To maintain the
minimum design
temperatures in
these areas during
periods of cold
weather.

To prevent the spread
of fire between the

Auxiliary Board area
and the Shutdown
Board Area.

No output

Closed (No
Fire)

Open (During
a Fire)

None. Redundant
heater

Loss of positive
pressure

Fire may spread
between corres-
ponding Mechanical
Equipment Rooms

None Beaters do not
provide a safety-
related function.

None

None. Each
room and the
area it serves Is
backed by a redun-
dant spare.

Pressurizing sub-
system serves no
safety function.

(Sheet 5)
Revised by Amendment 52
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Iteo

I'f Tornado
dampe rsa
(0-FC431-275.
276,277,278)

I• .)C'. preaauriI-ng
fan subsystem

I f Fire Damper

(0-31-2757.
2814)

Funct ion

To prevent & tornado

depressurization from

reaching the shutdown

board areas via the

pressurizing fan

supply.

To maintain the

Shutdown Board area

at a slight positive

pressure during normal

operation.

Same as item 3

TABLE 9.4-9 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

SHUIXDOWN BOARD ROOM A/C SYSTEM

Failure Mode Effect on System

Closed

Open
(Durinn a

No output

Closed (No
Fire)
Open (During

.s Fire)

No pressurizingair supply

None. Redundant

damper.

Lost of positive

pressure

Loss of positive

pressure
Semes as item k4

3

Effect on Plant

None

Remarks

Redundant fans, so lossof output is extremely

unlikely. pressurizing

subsystem serves no
safety function.

None

Same as item

(Sheet 6) Revised by Amendment 52
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TABILE 9.4-10

REGUL&TORT GUIDE 1.140, REV. I., SECTION APPLICABILITY
FOR TIE RFACTOR BUILDING PURGE VENTILATION SYSTEM

NOTE 1

let.Applicability Comment Guide Applicability CoS ie . To This System Index Section To This Systes todex

C.1.a yes -- C.3.i no Note 8C.l .b yes -- C.3 .j ye: --C.I.C -a C.3. k yeC.l.d ye -- C.3.1 no Note 8
C.3.m Note 8C.2.a yes Notes 1.2.7

C.2.b yes -- C.4.a • no Note 6C.2.c yes -- C.4.b no Note IC.2.d yes Note C.4.c yes Note 8C.2.e yes C.4.d yes --
C.2.f. no Notes 1.4
C.3.a no Notes 1,5
C.J.b yes Note 8 5

.. yes Note 9

C b yes Note 9C.3.c yea Note 8 C.5.c yes Note 9C.3.d yes -- C.5.d yes Note 9C.3.e yes Note C.d.a yes Note 9C.3.t no No s 4,8 C.6.b yes Note 8
C.3.1 yes -
C.3.h no Note 8

NOTES

1. This table [vse the reactor building purge system degree ofcomplion to Rogulstory Guide 1.140. This system does not
fully mply with all sections since the Reg. Guide was
tin well after system design was complete.

2. sich air cleanup unit contains a prefilter bank, a IIEPA
filter bank and a carbon adsorber bank in the order listed.

Sheet I
Revised by Amendment 52
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WBNP-49

TABLE 9.4-10 (Continued)

,TES (Cont'd)

3. ]he amount of radioactive material collected by the fil ernd adsorber banks during a fuel handling accident ins dec ntsinment will not be sufficient to create a radiat onha rd when the time comes to replace the filters a
sdso bers.

4. No safe enhancement is foreseen by the use of ow leakage
ducting this system. In the cvent-of a fuel iandlingaccident. II system ducting carrying radioact ve materialwill be at pressure below atmospheric. Con equently. allducting leaks ae In this part will he from tl outside intothe contaminat d air stream. Furthermore. the probability ofsystem equipment malfunctions such ass a rious, sudden
damper closing th t would cause the cont minated air streamto have a momentar positive pressure t at would produce
outward leakage is c nsidered acceptab y small because of the
short duration of thi accident.

5. No relative humidity con oi equi cnt is utilized in this
system because moi sture en rainme t seems highly unlikelyduring fuel handling accide t. iso, the purge system willbe continuously monitored dur operation by testing airsamples taken from the exhaus ffluents to assure that thelimitations imposed by 10 CF 2 and 10 CIR 50 appendix are
not exceeded.

6. Compliance with this sect on is not licensing requirement.

7. Two system requirement affect the aizi of the ReactorBuilding Purge Ventil Ion System. One o these is the fuelbandli di accident in the containment. The other Is theventilation needs t keep an acceptable air urity in thecon lain~ment during normal fuel handling opera ions. Inevaluat g ese c s it was found tha Ithe ntilation
capacity needed o maintains safe working envir .nmen in thecontainm nt is rester than that needed to mitig• theeffects of a el handling accident. herefore, t hsystem
was sited fo the normal ventilation needs.

Such a pra tice assures that ample capacity will be ova able
to CoPe w th a fuel handl ing accident. Since the fuelhandli I opera tion will take place only if the purgevent ii ion system is in operation, at least 200 percent of

Sheet 2
Added by Amendment 49
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WBNP-49

TABLE 9.4-10 (Continued)

the urging capacity needed to clean up the cont ent
atmosp re in the post-accident period will b perating at
the time e accident occurs. Redundancy,. therefore,
assured to 1form the only engineered e.ty feature taskassigned to thill a 

Sy -

S. Compliance with ANSI 09 is t required since the system
was designed and fabrica well before publication of theANSI document. floweve wh, possible, parts or components
used as replacemejjt will comp fully with the latest issueof ANSI N•509.

9. Complian with ANSI NSIO is not require • nce the system
was d gned and fabricated well before pub giation of the
AN, document. Iowever, the system will be texd, when
.ossible. using the procedures outlined in ANSI N

Sheet 3
Added by Amendment 49
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TABLE 9.4-11

Tvp e

Prefil ter
H B EPA
Carbon

N'* -E AIR CLE,ýNe-EFARr.FANUP UNIT DATA

Reactor Buildin u..rge System T D

Air Flow rate:

14,000 7 cfm each a 5i. water gage

Ba s/ No otal Total
Unit rain Tris N r

lb 1 14 28 420 lb
140 lb 1 4 28 11 lb

100 lb 1 42 84 8400 1o

Added by Amendment 49
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