


INSTRUMENTAT 10N

3/8.3.2 ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

L e e eeees———

4.3.2.1.1 Each engineered safety feature actuation system instrumentation
channel and interlock and the automatic actuation logic with master and slave
relays shall be demcnstrated OPERABLE by the performance of the ESFAS Instry-
mentation Surveillance Requirements* during the MOUES and at the frequencies
shown in Table 4, 3-2.

4.3.2.1.2 The logic for the interlocks shall be demonstrated OPERABLE during
the at gowcr CHANNEL FUNCTIONAL TEST of channels affected by interlock opera-
tion. The total interlock function shol) he demonstrated 0 ERABLE at least
once per 18 monthe during CHANNEL CALIBPATION testing of each channel affected
by interlock operation.

4.3.2.1.3 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESF funczfgg
shall be demonstrated to be within the limit at least once per 18 months Each
test shall include at least one logic train such that both ogic trains lre“\\\\
tested at Teast once per 36 months and one channe) per function such that al)
channels are tested at ieast once per N times 18 months where N is the tota)
number of redundant channels in a specific ESF function as shown in the "Total

No. of Channels" Cclumn of Table 3.3-3.

OF !.E'TE-—j

*For the automatic actuation logic, the surveillance requirements shall be the
application of various simulated {nput conditions in conjunction with each
possible interlock logic state and verification of the required logic output
including, as a =inimum, a continuity check of output devices. For the
actuation relays, the surveillance requirements shall be the energization of
each master and slave relay and verification of OPERABILITY of each relay.
The test of master relays shall include oatin check ¢ : 2 .
slave relay. The test of slzve relays/(to be performed & ieast once per 92

(days in 11isy of at l1east once per 31 cays)[s nclude, as a minimum,
pntinuity check of associated actuation devices stable.
he specified 18-month surveillance interval dur ng the first fuel cycTe may
.._be extended to coincide with completion of the first refueling outage.

DELETE
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TABLE 4.3-2

ENGINFERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
SORVETL L ANCE RTQUTREMENTS

| FUNCTIONAL UNIT

F11 SAFFTY INJECTION AND FEFDWATER
IS ATION

Manua! Initiation

Automatic Actuation Logic and
Actuation Relays

Containment Pressure-High
Pressurizer Pressure--Low

Steam Line Pressure--Low

|11 SAFETY INJECTION-TRANSFFR
FROM TNJECTION TO THE
RECIRCULATION MODE

a.

Automatic Actuation
Logic, Coincident with
Safety Injection Signal

Refueling Water Storage
Tank ievel-Extreme Low

CHANNE ¢
CHECK

CHANRED
CALIBRATION

CHANNE L

FUNCT [ONAL

TEST

MODES TN WHICH
SURVE 11 LANCH
REQUIRED
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TABLE 4.3-2

1

LY

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTAT ION
SURVFTLLANCT REQUYRTHENTS

ININH O LY

v

CHANNE | | | MODES IN WHICH
CHANNE | CHANNE | FUNC T TONAL SURVE 11 LANCE

FUNCTIONAL UNIT CHECK

AITIVA ¥3AV3E

CALIBRATION TEST REQUIRED

INA -

1 SAFETY INJECTION AND FEEDWATER
ISTLATION

1Y

S

-

M (1Y NB N

2
(4

a. Manual Initiation
b Automatic Actuation Logic and (3} Mo G (3)
Actuation Relays

¢ Containment Pressure-High N N.A

d.  Pressurizer Pressure--Low NA. N.B

e Steam Line Pressure--Low

SAFETY INJECTION-TRANSFER
FROM INJECTION TO THE
RECIRCULATION MODE

a. Autoeatic Actuation
Legic, Coincident with
Safety Injection Signal

Refueling Water Storage
Tank level-Extreme Low




TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM TNSTRUMENTATION
SURVE TLLANCT REQUTRTMENTS )
CHANNE 1 MGOES IN WHICH
CHANNE | CHANNE { FUNCT TONAL SURVE 11 LANCE '
FUNCTIONAL UNTT CHECK CALIBRATION TEST REQUIRED

i

2 CONTATNMENT SPRAY

Manual Initiation

2 LIND = A3TTVA ¥3AV3g

Automatic Actuation and
Logic Actuation Relays

Containment Pressure--High-
High

CONTAINMENT ISOLATION

Phase "A"™ Isolation

1. Manual Initiation N.A M(1)

2. Automatic Actuwation logic N.A My -

and Actuation Relays

Safety Injection See Functional Unit 1. above for all Safety Injection Surveillance
Requirements

Phase "B" Isolation
Manual Initation

Automatic Actuation
Logic ard Actuation Relays

Contairment Pressure--
High-High

Q.LM3VNI.HL‘N\ ERARPFEY,




TABLE 4.3-2 (Contimwd) —— o —
o I - =T /Mh"E! SLAVE

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION [ RELAY /{ RELAY
1117 ' | TesT / \ TE37
URVETLLANCE REQUTREMENTS =/ A2

CHANNE | I | MODES IN WHICH
CHANNE | CHANNE L FUNCTIONAL ~ ¥ SURVE 11 LANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST REQUIRED

g LYASNI

'

OL LIN3WHIVLLY
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5

0YL

2 CONTATNMENT SPRAY

1

C Al

a0

a Manual Initiation

2

b. Automatic Actuation and
Logic Actuation Relays

TXh

Containment Pressure--High-
High

CONTAINMENT ISOLATION
a Phase "A" Isolation
1. Manual Initiation NA NA k() wN& WA,

»

2. Automatic Actwation Legic NA N.A. M(a) ME)AO)
and Actuation Relays

Safety Injection See Functional Unit 1. above for all Safety Injection Surveillance
Reguirementis.

bh. Phase "B* Isolation

Manual Initation A A M) NA N LT B

' )
Automatic Actuation % _ M) M) 603
Logic and Actuation Relays

Containment Pressure-- _ NA NA
High-High

% Tncludes deshmg of CIB adtucted Slave relay) assotioted widln Comtrol Room Eueymey Yebichen
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P TABLE 4 .3-2 (Continued) -

g ' 4
r’<: ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
B SURVETLLANCT REGUYRTMENTS e
= LLA >
- CHANNE L MODES IN WHICH
% CHANNE L CHANNE L FUNCTIONAL SURVE TLLANCE
| FUNCTIONAL UNIT CHECK CALIBRATION TEST REQUIRED
S 14, STEAM LINF ISODLATION
—
) a_  Manual Initiation
1. Iadividual NA NA M(1) 1, 2. 3
2. System N.A N A M(1) el Sl
b. Automatic Actuation Logic and N A N.A M(2) 1, 2, 3
S Actuation Relays
D w
- = c. Contaimment Pressure-- S R » 1, 2,3
= Intermediate-High-High
8
- d. Steam Line Pressure--Low S - L . 2.3
1 S5
e. Steamline Pressure Rate-High S - L] 3.7 3
E Negative
o
a_ |5 TURBINE TRIP AND FEEDWATER ISOLATION
< a. Autosatic Actuation Leogic and NA %A M(2) . 1, 2.3
s Actuation Relays
b. Steam Generator Water S R L 1, 2,3
Level--High-High, P-14
c. Safety Injection See Functional Unit 1 above for all Safety Injection Surveillance
Requirements.
_/

S
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TABLE 4 3-2 (Continued)

MASTER
ENGINEERED SAFETY FEATURE ACTUATION SYSTEM IN,TRUMENTATION AELAY
TORVETULANCE REQUIREWERTS TEST
CHANNE | MODES IN WHICH
CHANNE L CHANNE L FUNCTIONAL SURVE TLLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST REQUIRED

n?, LYASNI

(pv\?wm \aac‘duv)

2 LINN = A3TIVA ¥3AV38

£.

STEAM LINE ISOLATIOM
a. Manual Initiation
1. Individual
2. System

b. Automatic Actuation Logic and
Actuation Relays

c. Containment Pressure--
Intermediate-High-High

d. Steam Line Pressure--low

e. Steamline Pressure Rate-High
Negative

5.  TURBINE TRIP AND FEEDWATER ISOLATION

a. Automatic Actuation Logic and
Actuation Relays

b. Steam Generator Water
Level--High-High, P-14

c. Safety Injection

N A
N.A
N.A

N.A

See Functional Unit 1 above for all Safety Injection Surveillance

Requirements.

NA
N A

N.A

N.A

* “\ N 1. B 1.2,
) NA A i
ngy MRGGY,;

»® NA.

" N.h. "!-A l 2
M NA NAL

NA. 1. 2

. .

.

ng) MED a3 g, 2,

™ (T AW

N.A. 1. 2.
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TABLE 4.3-2 (C Cont inued)

FNGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
SURVETLTANCE nrqurnrnrnr'

f CHANNE | MODES IN WHICH |
{ CHANNE | {HANNE | FUNCT TONAL SURVE 11 L ANCE
X A;fUN(HONAl VUNH CHECK CAl IBRATION TEST REQUIRED

S 6. 10SS OF POWER
|

4_16kv Emergency Bus
Undervoltage (Trip Feed)
2. Undervoltage (Start Diesel)

4. 16kv Emergency
Bus (Degraded Voltage)

480 Volt Emergency Bus
{Degraded Voltage)

AUXILIARY FEEDWATER*

a. Automatic Actuation Logic and
Actuation Relays

Steam Generator Water
ievel--Low-Low

Ay 193 -

1. Start Turbine Driven
Pump

™

Start.Motor Driven
Pumps

Undervoltage - RCP (Start
Turbine Driven Pump)

*Manual initiation is included in Specification
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TABLE 4.3-2 (Continued) — o

L T T /MASTER | / SLAWE

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION [ RELAY /| REL )|
SURVETUTANCE REQUITRERENTS \ TesT /| TES

e,

CHANNE L { MODES IN WHICH

CHANNF | CHANNE L FUNCTIONAL + V7 SURVE 11 LANCE

CHECK CALIBRATION TEST REQUIRED

FUNCTIONAL UNIT

INA = A3TIVA ¥3AV3g

6 L0SS OF POWER

a 4 16kv Emergency Bus

7
¢ 4

1. Undervoltage (Trip Feed)

C-S'h A19YL OL LNBwAIYL

2. Undervoltage (Start Diesel)

b 4 16kv Emergency
Bus (Degraded Voltage)

480 Volt Emergency Bus
{Degraded Voltage)

AUXILIARY FEEDWATER*

a. Automatic Actuation Logic and
Actuation Relays

Steam Generator Water
level--lLow-Low

1. Start Turbine Driven
Pump

Start.Motor Driven
Pumps

indervoltage - RCP (Start
bine Driven Pump)

*Manual initiation is included in Specification
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FUNCTIONAL UNIT

r A

TABLE 4.3-2 {Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
SURVETTTARCE REQUTRERERTS

AUXTLIARY FEEDWATER (continued)

d. Safety

C.

Driver Pumps

Trip of Main
Feedwaier

{Start Motor-
ENGINEERED SAFETY FEATURE INTERLOCKS

lnjlt;.ion (Stari “otor-

fven Pumps)

Reactor Trip, P-4
b. Pressurizer Pressure, P-11

Low-low T

m.

P-12

CHANNEL
CHECK

CHANNEL
CALIBRATION

\’\

See | above (all SI surveillance requirements)

MN.A

N.A
NA
N.A

A

(:311 L¥3SNT
HLI N3 ° N\

b

CHANNE L MODES IN WMI \
FUNCTIONAL SURVE I LLANCE
TEST REQUIRED

R 5 L'3

R(3) 1, 2, 3

- 1, 2, 3

= % L.




TABLE 4.3-2 (Continued)

/> ~

{ RELAY
- \ BT

CHANNEL | |
CHANNEL CHANNE | FUNCT IONAL
FUNCTIONPL UNIT CHECK CALIBRATION TEST

7. AUXILIARY FEEDWATER (continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION | - oonc /[ oe:

S

¢ LINN = AFTIVA ¥3AV3E

d. Safety Injection (Start Motor- See 1 above (all 51 surveillance requirements)
Driven Pumps)

Trip of Main NA NA. N.A. NA
Feedwater
{Start Motor-Driven Pumps)

ENGINEERED SAFETY FEATURE INTERLOCKS

€-5 h 3189L oL LNIWHIVLILY

a. Reactor Trip, P-4
. Pressurizer Pressure, ?-11

: p-
c. Lowlow T“g, 12




TABLE 4.3-2 (Continued)
DEL\ETE
TABLE NOTATION 7/

(1) Manual actuation switches shall be tested at least once per 18 months
during shutdown. SThis 1B-month surveillance interval during the first
/"YUET cycT® may be extended to coincide with completion of the first
| refueling 0utage for Containment Spray, Safety Injection and Feedwater _
\.Isolation and Phase B Isolation manua) actuation switches. JATT other
circuitry assocTated with manual safeguards actuation shall receive a
CHANNEL FUNCTIONAL TEST at least once per 31 days.

(2) gach train or logic channel shall be tested at least every other
1 days.

(3) The-specified survertience-taterval-during-the first fuel-cycle may be
pextended-to-cotncide with-completionof the first-refueling-outage.

o \
J‘]Q‘s)(‘» TC\IQ

7 3 “,L-X \f,'('; a i OW & k-_I ’* ne ‘{(“\L‘.F N | v\\’ \V-\\‘

Cridefa Cye 'rr«rrg ‘e k( JM{(*\CWMH“ 4uxw\cw\<AF3
Ea \ 3
*“‘,’ MAREY U833 onl 7 :,'\\\‘ ¢ &'\“L Y f»\' ) vS W \\ ne »\wao.x
(=AY, 9 “wor e\ —((rg‘v\vv\(‘-, p

Nn\n‘ \‘\

A single failure in the Safeguards Test Ca

binet circuitry would
& inadvertent RPS or ESF actuation. 4 Cause

v
'he test wil) adversely affect two or more components in gne BSF
system or two or more ESF systems.

The test will create a transient (reactivity. the lig)
i rmal, or hydraulic)
condition on the RCS. . .
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system and
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reduced surveillance
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Attachment B-1, continued
roposed Technical Specification Change 2A-47
Page 3 of 54

Test Plan

Quarterly/Refueling
K603A/K603XA Refuel 1ng

K604A/K604XA Refuel ing

K609A rRefuel ing

K6108/K610XA Refuel ing

KEe11A/K611XA Refuel ing

Contairment Isclation Refuel ing
Phase A (CI2)

K605A

CIa Go Refuel ing

Blocked Refuel ing

KE12A Go Quarterly/Refuel ing

K613A/K613XA Refuel ing

K614A/K614XA CIA ) Refuel ing
Contairmment Isolation D Refuel ing

K618A/K618XA
Phase B (CIB)

K619A CIB Refuel ing

K626A/K626XA - CIB Refuel ing




contimxd

Attachment B-1,
Proposed Technical Specification Change
Page 4 of 54

TABIE 1; Contimued

r - L} e
Train "A"

Actuation Signal

CIB/Spray Actuation GO Refueling

CIB/Spray Actuation ) refuel ing

CIB/Spray Actuation 30 Refueling
Feedwate:” Isolation Blocked/Go Refuel ing
Feedwater Isolation Blocked Refuel ing
Steam Line Isclation Go Quarterly/Refuel ing
Steam Line isolation Refuel ing

K632A 2 Reactor trip s Refuel ing

K633A S/G level GC Refuel 11

K634A 2/3 S/G level 30 Refuel ing

K635A Turbine trip ! ked Refuel ing

K625A CIB/Control Room Isolation GO Refueling
Chlorine/Control Room 20 Refuel ing

K630CA
Isolation




Attachment B-1, continued
Proposed Technical Specification Change
Page 5 of 54

Relay

K602B
K603B/K603XB
K604B/K604XS
K605B
K610B/K610XB

K6118/K611XB

K606B
K607B
K6128
K613B/K613XB
K614B/K614XB

K618B/K618XB

2A~47

Train "B"

Actuation Signal

Safety Imjection (SI)

Contaimment Isolation
Phase A (CIA)

CIA

CIA

Test Plan

Quarterly/Refuel ing
Refuel ing
Refuel ing
Refuel ing
Refueling
Refuel ing

Refuel ing

Refuel ing
Refueling
Quarterly/Refuel ing
Refuel ing
Refuel ing

rRefuel ing




At cachment B~-1, contimued
Proposed Technical Specification
Page 6 of 54

TABIE 2; Continued

Test Plan

Refuel 1ng

K626B/K626XB Refuel 1ng

K643B CIB/Spray Actuation Refueling

K644B

K6458

K601B

K620B

K621B

CIB/Spray
CIB/Spray
Feedwater
Feedwater
Feedwater

Feedwater

Actuation
Actuation
Isclation
Isolation
Isolation

Isolation

Blocked
Blocked
Blocked/Go

Go

refuel ing
Refuel ing
Refuel ing
Refuel ing
Refuel ing

Refuel ing

Steam Line Isolation Go Quarterly/Refueling

Steam Line Isolation Refuel ing

Reactor Trip Refuel ing

3B 2 / /G Level ILow-Low Refuel ing

K634B . S/G level ILow-lLow Refuel ing

Trip Refuel ing

CIB/Control Room Isolation Refuel ing

Chlorine/Control Room Refuel 1ng

Isolation




Attachment B-1, continued
Proposed Technical Specification Change 2A-47
Page 7 of 54

RELAY: K602A (Train-B Relay K602B testing identical)
Safety Injection

TEST
RELAY ACTUATION T\

MAJOR EQUIPMENT

Y

1. Trip [2HVR*FN202B1] Control Rod Drive Mechanism (CRDM) shroud
cooling fan.

Close [28WM*MOV562) { 2SWM*MOV56 1] chlorine injection to A&B
sevvice water headers

Open [2HCS*SOV133A) (2HCS*SOV134A)] Hydrogen analyzer isolation
valves.

RESIGN FUNCTION:

The K602A relay actuates on a safety injection signal which
protects against a loss-of-coolant, steam generator tube rupture,
cr a steam line break accident. Automatic actuations of the
safety injection system ensures that emergency core cooling and
reactivity control are provided. The K602A relay trips the no
ionger required shroud cooling fan and isolates the non-safety
grade chlorine injection 1lines to prevent an undesired leak
path. The hydrogen analyzer wvalves are opened to initiate
rampling of the containment atmosphere for hydrogen.

QPERATIONAL IMPACT OF TESTING:

1s Operator action is needed to start the CRDM fan if not in
service and to re-align after relay testing.

Operator action 1is needed to place the chlorire injection
system back in service after relay testing.

Operator action is needed to re-align hydrogen anaiyaer
valves after relay testing.

SAFETY SIGNIFICANCE OF TESTING:

l. The CRDM fans are used in the EOPs to cool the reactor head and
minimize steam bubble formation during a natural circulation
cooldown., Repeated cycling of the fans increases the likelihood
of motor and blading failure, repair of which would require a
plant shutdown. The fans also exhaust the reactor coolant pump
cubicles and cool the control rod drive coil stacks and digital

rod position indication coils, both of which are tenmperature
sensitive,




Attachment B~1l, continued
Proposed Technical Specification Change 2A-47
Page 8 of 54

RELAY 3 K&603A, K603 XA Train
identical)

et
8

elays K603B, K XB testing

ACTUATION SIGNAL: Safety Injection

TEST CATEGORY: (2

RELAY ACTUATION TYPE: (Go)

MAJOR EQUIPMENT ACTUATED:

~ 1. Contactor actuation for [2CHS*LCV115B] RWST supply to charging
pumps
2. Contactor actuation for [2CHS*LCV115C] VCT supply to charging
punps
J. Contactor actuation for [2CHS*40V289] normal charging isolation
4. Open (2SIS*MOV867C) cold leg injection valve (flow remains

isolated)

1 Trip (or contactor actuation) for [2ZHVR*FN201A (C) ] CNMT air
recirculation fans

6. Trip (or contactor actuation) for [ZHVR*FN202A1)
cooling fan

7. Trip (or contactor actuation) for [2RCP*H2D] PRZR heater backup
group D

CRDM shroud

RESIGN FUNCT

ON:

The K603A and K603XA relays actuate on a safety injection (S8I)

signal. These relays open or close valves necessary to ensure
that a flow path exists from the refueling water storage tank
(RWST) to the reacter core via the high head injection pumps

during the initial phase of SI. The containment air racirculation
and the control rod drive mechanism cooling fans are tripped by
these relays since they are no longer required. The pressurizer
backup heaters are tripped by these relays for the same reason.

QPERATIONAL IMPACT

OF TESTING:

. dtems 1 thru 3 (above

If allowed to actuate, the normal charging valve would begin to
close as the RWST supply valve begins to open. When the RWST
supply valve is fully open the VCT isolation valve would begin to
close. For the duration of this test a boration of the RCS will
occur. The boration rate would be at lease 15 gpm assuming seal
injection flow only. The significance of this boration increases
with core 1life. In addition pressurizer level would decrease




Attachment B-1, ontinued

Froposed Technical Specification Change 2A-4

Fage 9 f 54
inless etdow wat ¢ ited ne methoa t tést thi relay and

ntacts W 1d reguire going on excess letdown and diluting the

} t ) ] w rods ¢t compensate for the boration Boration 1s
undesirabple therefore, contactor actuation is the method used t¢
verifty relay actuation. This method, nowever, reguires the
breaKersts for these valves tc be placed ln the OFF positior
rendering theilr automati functions Lnoperabvle, With the M(
breakers in the COFF position to remove 480 VAC from the valve
motors, leads are lifted, control pover fuse pullad and a MCC
test set 18 attached to each of the three valve breakers in
succession, This test B«t uses three hookup leads and jumpers
1 < VAC to the l1ine starter to verify contactor actuation without
valve motion While these Checks are performed, the slave relay
L 8 LT tent and 168 not reset until all breakere have been
hecked., AlB electrical maintenance personnel are required to
L11¢ leads prior to the slave test and to re~land the lead afte:
testing. Human error resulted in i1solating charyging to the R(S
when a breaker was inadventenly re-closed before the 818 signal
wa reset during performance of this slave relay tegting (See LE}
90-004~-01)

For ltems 4 thru (Above)
'hese mponents are allowed fto actuate and require operator
action t« restore t pretest onditions. FYor containment ai:
recirculation fans, L tripping is not desirable, relay cortacts
are visually observed t¢ have changed position rRestora\ "
reguires cycling the hreakers to reset the relays,.

SAFETY SICNIFICANCE OF TES ™ ING
ne train of high head SI is made inoperable by de-ene rgizing the
valves which are required to align the high head safety injsection
pumps  t¢ the RWST. A mingle faillure of the redundant train will
result in loss Of the 1nitial phase of emergency core cooling and
reactivity ntrol




ontinued

In~=B Relay K604}
(@] HHSI mini~flow
le for contracte:

reaker OF}

umulator discharae

HVR*FN202C] CRDM shroud c«

RCP*H2A] PRIR heater backup group A

SHVW*FN269A Alternate intake structure exhaust fa

: o1 actuation) for [2CHS*MOV275A,
n valves

K604XA relays actuate on a safety injection (8]

relays open the valve which establishes cold leg

or coolant system. The relays also ensure

lischarge valve is open and capable of

core injection function. The three

(items 3-5) are tripped since they are no longer

regquired. 16 mini~flow recirculation valves are closed tc
eansure all ¢ oW 18 directed to reactor core.

RATIONAL IMPACT OF TESTING
stem 1

.

slave testing.

The c¢old leg injection valve 1is allowed to open and requires

ocperator action to re-close afte:

Att:.’.

slnce the accumulator discharge valve cannot be closed during
power operation, slave actuation is verified by banana jack white
light lliuminated, If the valve is closed during shutdown, slave
actuation 1is verified by continulty measurement at contacto:
terminal points. Restoration after slave actuation regquires

operator action to cycle the power breaker OFF then ON.
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For ltems 3 thry ©

These components are allowed to trip during slave actuation.
Operator action is required to energize this equipment if not in
operation and to restore to pretest conditions.

For ltem 6

Test‘ng these valves requiree operator acticn to open the
recirculation velves for the charging pumps not in service. For
the in-service charging pump, the MCC test set is used to verify
contactor actuatien but requires the valve to be de-energized
rendering its auto closure function inoperable for the duration
of the test.

SAFETY SIGNIFICANCE OF TESTING:

The auto closure function for the charging pump mini=flow
recirculation is inoperable for the duration of the test. The
auto closure function ensures that total flow from the charging
pumps goes to the safety injection system for reactor core
cooling and reactivity control. One train of high head safety
on is degraded for the duration of this test.

inject
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RELAY: K609A (Train-B Relay K609B testing identical)

ACTUATION SIGNAL: Safety Injection

TEST _CATEGORY: (2)

RELAY ACTUATION TYPE: (Go)

MAJOR EQUIPMENT ACTUATED:

Start [28WS+P21A) service water pump

Start [2CHS*P21A) HHSI pump (High Head Safety Injection Pump)
Start [2SIS+*P21A) LHSI pump (Low Head Safety Injection Pump)
Start (2SWS*STRN47) Train A service water seal water strainer
Close (25WS+*S0V118A) normal filtered water supply to SWS pumps
Close [2Q8S*AOV120A) suction to RWST cooling pumps

DRESIGN FUNCTION:

The K609A relay actuates on a safety injection (8I) signal. This
relay starts a service water pump which provides cooling water to
the recirculation spray heat exchangers. Additionally, a high
head and a low head safety ingaction pump are started to provide
emergency core cooling immediately following a loss of coolant
accident. The normal filtered water supply to the service water
pump: and the RWST cooling are isolated since they are no longer
required.

QPERATIONAL IMPACT OF TESTING:
For Item )

This is an unnecessary start of the service water pump. If it is
the running pump, then the other pumps must be realigned and the
"A" pump shutdown to verify its starting or its breaker closing
in test. Also standby service water pump [2SWE*P21A) is placed
in service contrary to biota control.

For ltem 2

This ie& an unnecessary start of a charging pump. If "A" HHSI
pump is running, the other pumps must be realigned and the "A"
HHSI pump shutdown to verify start. Swapping pumps is a
significant evolution causing transients on the CVCS and the RCP
seal injection systems.
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Eor ltem J

The normal LHSI pump 21A discherge valve to cold leg injection is
closed to align the pump to recirculation which renders the LHSI
pump inoperable during the slave relay test. This is an
unnecessary start of the LHSI pump and requires operator action
to return the system to operable status.

For ltem 4

Leads are lifted in reactor protection rack "A" to simulate
actuation of relay K610A, which is necessary for start of
[26WS*ETRN47 ). Leads must be re-landed after the slave is reset.

Eor ltem S

This valve is allowed to close and is an unnecessary isolation of
normal filtered water supply to the service water pump seals. It
places SWS pump seal water and motor cooling on the backup source
of unfiltered river water which contributes to silting of the
system,

For ltem 6

Closure of this valve also trips [2Q88-P22A and B) causing loss
of RWST cooling and requires operator action to restore the
system to normal.

SAFETY SIGNFICANCE OF TESTING:

A low head safety injection (LHSI) pump is inoperable for the
duration of the test. A single failure of the redundant train
LHSI pump would result in a significant decrease in the flow of
cooling water to the core. The RWST cooling system is rendered
inoperable for the duration of the test. If cooling to the RWST
is not returned to service in a timel manner, the RWST
temperature could exceed technical specification limits. The
limit on  RWST temperature is to ensure the maximum peak
contaéngcnt pressure and fuel peak clad temperature are not
exceeded.
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RELAY: K610A, K610XA (Train~B Relay K610B, K610XP testing similar

except for testing "C" HHSI and SWS pumps when powered from
the "B" train emergency bus. Also 21C accumulator discharge
valve [28I8*MOVE65C) relay actuation is verified by white
light iliuminated or contactor continuity without wvalve
operation)

ACTUATION SIGNAL: Safety Injection

ZEST CATEGORY: (3)

RELAY ACTUATION TYPE: (Go)

MAJOR EQUIFPMENT ACTUATED:

1.

Start (2CHS*P21C) HHSI (High Head Safety Injeccion Pump)

2, Start [28WS+*P21C) service water pump

3. 8Start [2HCS*HAL100A) hydrogen analyzer

RESIGN FUNCTION:
The K610A and K610XA relays actuate on a safety injection (81)
signal. These relays start both a service water pump which
provides «cooling water to the recirculation spray heat
exhcangers, and a high head SI pump to provide emergency core
cooling immediately following a loss of coolant accident, A
hydrogen analyzer is also started to provide containment sampling
for hydrogen following a loss of coolant accident.

QPERATIONAL IMPACT OF TESTING:

For ltem 1
This is an unnecessary start of the "C" HHSI pump and may require
swapping in-service charging pumps. 1In order to test, the pump
breaker must be racked on the "A" Train emergency bus and allowed
to auto-start, This evolution requires operator action to
electrically and mechanically align pumps for testing.

For Item 2

This 1is an ‘nnecessary start of the "C" service water gump. In
order to test, the pump breaker must be racked on the "A" Train
emergency bus and allowed to auto-start. This evolution regquires
operator action to electrically and mechanically align service
water pumps for testing, and to startup the stand-by service
water system contrary to biota control.
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or ltem 3
The hydrogen analyzer {s allowed to start and all associated
valves to and from containment stroke open. Operator action is

required to reposition valves and to cycle the analyzer breaker
(off to on) to return the system to a stand-by condition.

SAFETY SIGNIFICANCE QF TESTING:

A hydraulic transient on the RCS occurs with the start of a
second charging pump, affecting pressurizer level contrecl and RCP
seal injection. The degradation of the service water system by
biota and silt buildup is accelerated by starting idle service
wvater and standby service water punmnps.
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RELAY K611A, K611XA (Train-B Relays K611B, K611XB Testing
identical)

ACTUATION SIGNAL: Safety Injection
LTEST _CATEGORY: (2)
RELAY ACTUATION TYPE: (Go)

MAJOR EQUIPMENT ACTUATED:

1. Energize starting relays 2EGA*ES-1 and ES-2 for emergency diesel
generator [2EGS+*DG2~1)

2. Open [2HCS+*80V136A,B) hydrogen analyzer 100A inlet valves.

3. Open [28WS*MOV113A) cooling water inlet valves for 2EGS*DG2~1
heat exchanger 21A

4. Open [2MS8S*80V120) discharge isolation for radiation monitors
2ZMSS*RO101A,B,C.

., Start [2FWE+P23A) auxiliary feedwater pump

RESIGN FUNCTION:

The K611A and K611XA relays actuate on a safety injection (8I)
signal, These relays align the components necessary to support
diesel generator operation in the event a loss of offsite power
occurs simultaneously with a LOCA. Each diesel generator is
capable of driving all pumps, valves, and necessary instruments
associated with one train of ECCS. The main steam high-range
off-~line steam detectors are aligned for service to assist in
monitoring plant effluents during and following an accident in
which the atmospheric dump valves and the main steam safety
valves may be used as a potential discharge path to the
environment. This discharge path may contain radiocactive
material derived from primary to secondary leakage. The motor
driven auxiliary feedwater pump is started to ensure a heat sink
is available for the reactor coolant system. A hydrogen analyzer
is aligned for service to monitor the containment atmosphere
following a LOCA.

QPERATIONAL IMPACT OF TESTING:
For ltem 1

Considerable operator action |is involved in setup and
restoration, including reset of DG 2~1 start failure, as well as
support systems, and re-establishing steam generator blowdown.
Diesel generator 2~1 is inoperable for the duration of this test
because starting
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~ir is isvlated to prevent an unnecessary start, £tarting relay
actuation is verified by visual observation locally at the
excitation panel.

For ltem 2

Hydrogen analyzer valves are allowed to open.

For ltem 3
28WS*MOV113A verified to open.

For Item 4
2MSE*80V120 verified to open.

Eor Item S

Auxiliary feedwater pump P23A is inoperable for the duration of
the relay test. 1Its normal discharge valve is shut and the pump
is started in recirculation. This test method requires constant
communication with operators at the pump and in the control room
to meet T.S, Surveillance 4.7.1.2.a.4. 1In addition the blowdown
and blowdown sample valves are shut since they will go closed on

the feed pump start. Secondary chemistry parameters take an
undesirable trend while blowdown is isolated during relay
actuation.
SAFETY SIGNIFICANCE OF TESTING:

A diesel generator and an auxiliary feedwater pump are made
inoperable for the test duration. A single failure of the
redundant trains emergency power supply will result in a complete
loss of these systems. This would result in BVPS Unit 2

exceeding 10 CFR 100 limits during a design basis accident.
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Eeor liem 2
([2818%MOVE42) 81 accumulator test line isolation (inside
containment) is closed while the outside containment valve
[2818*A0VSBY ) is cycled. These valves isolate the same
containment penetration. Cyecling these valves at power is

unnecessary since they are normally closed and only used during
shutdown testing of the accumulator check valves.

For ltem 3

Normally open [2GNS*AOV101~1) is allowed to close when relay
K605A 1is actuated. Failure to re-open would isolate nitrogen to
all three accumulators and could result in a plant shutdown if
accumulator pressure cannot be maintained to technical
specification values.

Eor ltem 4

Station instrument air is cross-connected with containment
instrument air by opening [2IAC=MOV131) and containment
instrument air compressors (C21A and B) are stopped. Operator
action is needed to re-establish containment instrument air to
pretest conditions,.

SAFETY SIGNIFICANCE QF TESTING:

Isolation of RCS letdown during power cperation on a guarterly
basis can result in thermal transients not accounted for in the
design of the system, These transientc may result in exceeding
the fatigue usage factor design limits.
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RELAY: K605B (See Relay KE60S5A for similar testing)

ACTUATION SIGNAL: Containment Isclation Phase A

TEST CATEGORY: (3)

1. lLoss of continuity for [2CHS*AOV204) non-regenerative heat
exchanger letdown inlet valve
2, Close [28I8*MOVB42) 51 accumulator check valve test line

isolation
3, Close [2GNS8*AOViO1~2] 81 accumulator nitrogen makeup isolation
valve

4. Close [2IAC*MOV134) containment instrument air isolation valve

5. Close [2RCS*A0VS519) pressurizer relief tank primary grade water
makeup

6. Close [2RCS*A0OV101) pressurizer relief tank nitrogen supply

RESIGN FUNCTION ¢

The K605B relay actuates on a containment isolation phase A (CIA)
signal as a result of a safety injection signal. Letdown (Item
1) 1limits RCS inventory loss and mitigates any release in the
event of fuel failure. Items 2 thru 4 (above are lines which are
not essential to reactor protection).

QPERATIONAL IMEACT OF TESTING:

For ltem 1
(2CH8*AOV204] is maintained open by by-passing the SOV that is
actuated by relay K605B actuation. Verification that
[2CHS*AOV204] received a close signal is determined by lack of
continuity (infinite resistance) between contact terminal
points. Operator action is again needed to verify the valive will

remain open after the relay is reset by measuring centinuity
(zero resistance) between contact terminal points. Failure of
the testing scheme would result in iuolatin? letdown and may
result in a plant shutdown due to limited RCS inventory control
on excess letdown.

For Item 2
See Relay K605A for identical testing.
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Eor ltem 3
See Relay K605A for identical testing.

Eor ltem 4
See Relay K60SA for jdentical testing.

For Items 5 and 6

These valves are normally closed and require operator action to
open to allow closure on relay actuation.

SAFETY SIGNIFICANCE OF TESTING:

Fajlure of the testing scheme would result in isolation of RCS
letdown during power operation. Isoclation of RCS letdown during
power operation on a gquarterly basis can result in thermal
transients not accounted for in the design of the system. These
transients may result in exceeding the fatigue usage factor
design limits, The isolation of letdown during power ogorntion
was recently identified by Westinghouse Electric Corporation as a
potential issue which may involve thermal transients not
accounted for in the design of the system.
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RELAY: K606A (Train-B Relay K606B testing identical)

ACTUATION SIGNAL: Containment Isolation Phase A
TEST CATEGORY: (2)
RELAY ACTUATION TXPE: (Go)

MAJOR EQUIPMENT ACTUATED:

1, Close [2CCP*MOV175=1]) [2CCP*MOV177-1) Primary component cooling
water supply and return isolations, "B" header.

2, Close [28SR*S0OV128Al1) reactor coolant hot leg sample
Close [28SR*S0V129A1] RHR/containment sump sample
Close (28SR*80V130Al1) pressurizer relief tank/primary drains
transfer tank sample
Close [2PAS*S50V105A1) containment air sample

3. Close [2CVS#*SOV151A, 151B, 153A) containment vacuum pumps P21A
and B suction valves and containment air activity monitor

isolation.
4. Timing out of ([62-SSRAB] post accident samp'e timer for sample
valves

5. Closure (or contactor actuation) [28WS*MOV107A] "A“ header service
water supply to secondary component cooling water heat exchanger.

RESIGN FUNCTION:

The K606A relay actuate on a containment isolation phase A (CIA)
signal as a result of a safety injection signal. The lines

isolated, as noted above, are not required for reactor
protection.

QPERATIONAL IMPACT OF TESTING:

For Iltem 1

Valves are allowed to close. Component cooling flow is isolated

to blowdown evaporators, degasifiers, and sample coolers while
the relay is in test.

For Item 2

Valves are allowed to close. Restoration requires operator
action to reset control switch to dropout (CIA) seal in contacts,

For Item 3

Closure of these valves requires shutdown of the containment
vacuum pumps and air activity monitor. A technical specification
action leading to plant shutdown is entered each time this relay

is tested. Radcon support is needed to place the air activity
monitor back in service.
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For ltem 4
Verification of timer operation on relay actuation is locally
observed. This timer allows override of (CIA) to pernit
re-openirg of sample valves under Item 2 (major equipment).

Eor ltem 5

[2SWS*MOV107A] cannot be stroked closed with the chillers heavily
loaded during operation. Therefore, its breaker is placed in OFF
and the MCC test set is used to verify contactor actuation. The
auto close function of this valve, on low service water pressure,
is defeated for the duration of this relay test. During low
chiller «cooling <demand this valve can be c¢ycled but is
unnecessary and may result in a service water system transient.

SAFETY SIGNIFICANCE OF TESTING

Two of the reguired RCS leakage detections systems are inoperable
for the duration of the test. The containment atmosphere gaseous
and particulate radiocactivity monitoring system is made
inoperable by closure of the valves listed in Item 3. This
monitor detects the presence of Jleakage from the RCS by an
increase in activity in the containment atmosphere and is
recommended by Regulatory Guide 1.45 "Reactor Coolant Prescure
Boundary Leakage Detection System." Performing this slave test
during plant operation degrades the RCS leak detection capability
and places the plant in a technical specification action
statement which requires a plant shutdown within 12 hours.

The automatic closure of the service water valve to the secondary
component cooling water heat exchanger is defeated for the
duration of the test. Without the automatic closure of the
service water valve, adequate service water flow may not be
available for cooling of ESF heat exchangers such as the
recirculation spray, the charging pump lube oil, and emergency
diesel generator coolers in the affected train,
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RELAY: K607A (Train B Relay K607B testing identical)

ACTUATION SIGNAL: Containment Iscolation Phase A

IEST CATEGORY: (1)

RELAY ACTUATION TYFE: (Blocked)

MAJOR_EQUIPMENT ACTUATED:
1. Close 2CHS8*MOV378 RCP seal leak off return

RESIGN FUNCTION:

The K607A relay actuates on a containment isolation phase A (CIA)
signal as a result of & ~afety injection signal. The reactor
coolant pump (RCP) ezal leak off return is isolated since it is
not reguired for reactor protection.

OPERATIONAL IMPACT OF YWESTING:
For lItem 1
Closure of tnis valve isoclates seal leakoff from all 3 RCPs,

challenging the seal return relief valve, and the RCP seals which
nust respond to the increased back pressure.

SAFETY SIGNIFICANCE OF TESTING:

Test circuit failure would result in an ESF actuation which will
change RCP seal flow conditions and may cause seal damage or
failure. In addition, the seal return relief valve, may be
damaged. A LOCA at the RCP shaft seals (failed seals) or out the
relief valve (if stuck open) could result.
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RELAY: K612A (Train-B Relay K612B testing identical)

ACTUATION SIGNAL: Containment Isolation Phase A

TEST CATEGORY: (4)

RELAX ACTUATION TYPE: (Go)

MAJOR EQUIPMENT ACTUATED:

Close [2DAS*AOV100A)  [2DGS*AOV108A) containment sump pump
discharge valves
Close [28SR*AOV100A1, 102A1, 109A1, 112A1) primary sample valves

3. Clcse [2VRS*AOV109A1) pressurizer relief tank/primary drains
transfer tanks vents isolations.

RESIGN FUNCTION:
The K612A relay actuates on a containment isclation phase A (CIA)
signal as a result of a safety injection signal. The lines
isolated in 1Items 1 thru 3 above are all lines which are not
required for reactor protection,

QPERATIONAL IMPACT OF TESTING:

For Items 1 thru 3
Reactor containment sump pumps [2DAS-P204A,B) are stopped and all
valves are allowed to close on relay K612A actuation. Operator
action is required to place control switches for [2DAS*AOV100A]
and [2DGS*AOV108A) to close to drop-out CIA seal in contacts
before valve repositioning and placing the containment sump pump
contreol switches to auto, Until relay K612A is reset, or if
valves fail to re-open the reactor operator loses the capability
to:
- pump out the containment sump
- sample RCS cold legs, SIS accumulators, pressurizer liquid

egnd vapor spaces
- vent the pressurizer relief tank and the primary drains
tank.
SAFETY SIGNFICANCE OF TESTING:

Contaiiment sump pump controls and discharge valves out of auto
defeats the UFSAR required unidentified leakrate monitor.
Inability to vent the pressurizer relief tank & primary drains

tank could lead to a release of RCS gases to containment
atmosphere.
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RELAY: K613A, K613XA (Train-B Relay K613B, K613XB testing identical)

ACTUATION SIGNAL: Containment Isolation Phase A

TEST CATEGORY: (2)

BELAY ACTUATION TYPE: (Go)

MAJOR EQUIPMENT ACTUATED:

& W N
.- =

Close [2CCP*MOV176~1, 178~1) component cooling water supply and
return header valve

Start [2HVS*CH219A) ~ Train A SLCRS duct heater

Open [2HVS*MOD203A, 218A, 210A, 211A, 212A, 213A) SLCRE dampers
Clesure (or contactor actuation) for [28WS*MOV107C) "B" header

service water supply to secondary component cooling water heat
exchanger.

RESIGN FUNCTION:

The K613A and K613XA relays actuate on a containment isolation
phase A (CIA) signal as a result of a safety injection signal,.
The ac.uation of ventiiation components (Items 2 & 3) are
necessary to ensure that possible radioactive leakage from ECCS
components is filtered prior to release to the environment. The
componenet cooling water and the service water lines (Items 1 &
4) are isolated since they are not required.

QPEATIONAL IMPACT OF TESTING:
For ltems 1 thru 3

Train A Supplementary Leak Collection and Release System (S8LCRS)
must be shutdown to perform this relay test. If Train A is in
service, SLCRS systems must be swapped and is an unnecessary
start of the fan and cycling of associated components.
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For ltem 4

I1f chilled water units are heavily loaded [28WS&MOV107C) is
tested by opening its breaker and using the MCC test set,
Considerable operator action is needed for set-up, contactor
actuation verification and restoration. With the breaker for
[2SWS&MOV107C) in the off position, the auto closure of this
valve on low service water header pressure is prevented. During
low chiller cooling needs this valve can be cycled but is
unnecesary and may result in a service water system transient.

SAFETY SIGNIFICANCE OF TESTING:

The automatic closure of the service water valve to the secondary
component cooling water heat exchanger is defeated for the
duration of the test. Without the automatic closure of the
service water valve, adeguate service water flow may not be
available for cooling of other ESF heat exchangers such as the
recirculation spray, the charging pump lube 0il, and emergency
diesel generator coolers in the affected train.
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RELAY! K614A, K614XA (Train-B Relay K614B, K614XB testing similar
except for (FPW) fire protection valves)

ACTUATION SICNAL: Containment lsolation Phase A
IEST CATEGORY: (2)
RELAY _ACTUATION TXPE: (Go)

MAJOL _EQUIPMENT ACTUATED:

1. Close [2HVP*MOD22A) auxiliary building exhaust filter damper

2. Close [2HVE*MOD201A] normal leak collection damper for fan
[2HVE*FN263A)

3. Open (2HVS*MOD202A) filter leak collection damper for fan
[2HVE*FN204A,B)

4. Close [2CCP*MOV11P) [2CCP*AOV171,173) component coeling water to
containment instrumert air compressors and supply and return to
primary drains cooler.

5. [2FPW*AQOV204, 208, 206, 221) fire protection water to
containment.,

RESIGN FUNCTION:

The K614A and K614XA relays actuate on a containment isolation
phase A (CIA) signal as a result of a safety injection signal.
The actuation of the ventilation components (Items 1 thru 3) are
necessary to ensure that possible radiocactive leakage from ECCS
components is filtered prior to release to the environment. The
component cooling water and the fire protection lines are
isolated since they are not required for reactor protection.

QPERATIONAL IMPACT OF TESTING:
For ltems 1 thryu 3

Testing these dampers to close also causes the Train-B dampers to
close due to low flow and position interlocks. Also when damper
[2HVP*MOD22A) closes, air conditioning unit 2HVP*ACU211B will
shutdown. These actions result in an auxiliary building

ventilation transient with Radcon notification and operator
action to restore ventilation.

For ltem &

Due to loss of cooling to the containment instrument air
compressors, *“hey are shutdown and station instrument air is
cross connected to containment instrument air. Operator action is

needed to re-align containment instrument air and to restore
cooling to primary drains,
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Eor ltem 2
These valves are normally closed and must be opened to test to
close. Te preclude inadvertent introduction of fire protection
water to containment, manual valves in each line to these AOV's
are closed. Therefore, fire protection to containment |is

isolated for the duration of this test.

SAFETY SIGNIFICANCE OF TESTING:
All fire protection to containment is isclated for the duration
of the test. If an actual fire in containment were to occur,

action to extinguish the fire would be delayed. This may result
in increased egqguipment damage as a rasult of the delayed action.
Without proper operator action, a loss of c¢ooling to the
sontainment instrument air compressors will result in tripping of
the compressors. A total loss of containment instrument air will
then occurr. Letdown isolation (an ESF actuation) will then
follow as the air operated letdown valves drift closed. An ESF
actuation did occur at BVPS Unit No. 2 in 1990 during testing of
this slave relay due to lose of containment instrument air
(LER 90=009-00).
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RELAY: K61BA, K618XA (Train B Relay K618B, ¥618XB testing identical)

ACTUATION SIGNAL: Containment Isclation Phase B

LEST _CATEGORY: (2)

RELAX _ACTUATION TYPE: (Go)

MAJOR _EQUIPMENT ACTUATED:

Close [28WS*MOV153~1, 154~1] chilled water supply and return
header {isolation valves to containment air recirculation fan
[2ZHVR=FN201A) cooling coils

2. Trip [2CCP*P21A) component cooling water pump.

3. Contactor actuation for ([2Q88+*P24A) chemical addition pump

4. Breaker trip for [2RHS*P21A) residual heat removal pump.

RESIGN FUNCTION:
The K618A and K61i8XA actuate on a containment isolation phase B
(CIB) signal as a result of a containment high-high pressure
eignal. The CIB signal ensures that all penetrations, not
already closed by a containment isolation phase A (CIA) are
isclated, except for ESF lines. This action isolates the
containment following a LOCA, steam line break, or a feedwater
break, within containment, to limit radiocactive releases. The
chemical addition pump is actuated by these relcys to ensure that
godium hydroxide 1is added to the containment spray water, which
results in improved removal of radioactive iodine. The remaining
components listed above are either isolated or tripped since they
are no longer required,

QPERATIONAL IMPACT OF TESTING:
Considerable operator action is needed to set-up and restore
equipment to pre-test conditions.

Eor Jltem 1
Actuation of relay K618A isolates chilled water flow to
containment air recirculation cooling coil "A." Failure of the
test circuit could resut in a plant shutdown due tou high
containment air temperatures.

For ltem 2

Component cooling water (CCP) pump 21A is allowed to trip which
requires re-alignment of the CCP system to place both the "A" and
"B" CCP pumps in operation and the "C" pump in auto. "C" CCP
pump will auto start when [2CCP#P21A) trips to maintain CCP flow
requirements, Tripping of a running pump challenges cooling
Joads (RCPs) until the system responds to the transient.
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For ltem 3

The breaker for chemical addition pump [2Q88+P24A) is placed in
the off position, Pump 24A would have no suction if allowed to
start because [2Q88*MOV102A) is controlled by relay Ké644A,
Therefore, contactor actuation is verified wusing the MCC test
set. The pump is inoperable for the duration of the test. Human
error previously resulted in chemical addition pump 24B
inadvertenly starting (ESF actuation) during performance of this
glave relay testing (See LER 88-016)

EQor ltem. 4

To simulate RHR pump running, the pump breaker is placed in test
and jumpers are installed. The pump control switch is placed in
auto. The breaker is allowed to trip when the slave relay is
actuated, The control switch is CAUTION TAGGED if the slave is
tested at power since the RHR pump cannot be bump start tested
after reclosing its breaker. The RHR pump is unavailable for use
during the slave test and may be gquestionable after testing
conditions are restored.

SAFETY SIGNIFICANCE OF TESTING:

Failure of the chilled water valves (Item 1) to re-open could
result in a plant shutdown due to high containment air

temperatures. The tripping of a running component cooling pump
challenges cooling loads, such as the operating reactor coolant
pump (8) (RCP) , until the CCP system can respond to the
transient, If CCP is not restored, RCP bearing temperature may
reach the administrative limit necessitating a RCP ghutdown and
reactor trip. A chemical addition pump is made inoperable for
the test duration. A single failure of the redundant trains
emergency power supply will result in a complete loss of this
system, Loss of chemical addition will reduce the effectiveness

of the gquench spray system to remove radiocactive iodine. The
reduced removal efficency of iodine may result in an increase to
offsite dose conseguences.
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RELAY: K619A (Train-B R01a¥ K619B testing identical. 1If the test
a

circuit fails a partial CIB will also occur.)

ACTUATION SIGNAL: Containment Isolation Phase B

TEST _CATEGORY: (1)

RELAY _ACTUATION TYPE: (Blocked)

MAJOR EQUIFPMENT ACTUATEDR:

Closes [2CCP*MOV1S0~2) "A" component cooling supply header to
containment

2. Closes [2CCP*MOV151-1) "“B" component cooling supply header to
containment

3. Closes [2CCP*MOV1S56~2) "“A" component cooling return header from
containment

4, Closes [2CCP*MOV1S7-1) "B" component cooling return header from
containment

5. Closes [25WS*MOV106A) “A" service water supply header to CCP heat
exchangers

RESIGN FUNCITON:

The K619A relay actuates on a containment isolation phase B (CIB)
signal as a result of a containment high-high pressure signal.
The component cooling to containment and the servi.ce water to
component cooling are isolated since this cooling is no longer
required.

QPERATIONAL IMPACT OF TESTING:
For items 1 thru 5

There are no special test reguirements for this relay. However,
if the test circuit fails, a partial CIB actuation will occur.
Both component cooling headers to a'l three reactor coolant pumps
and residuval heat removal heat exchangers would be isolated.
Also, the "A" train service water supply header to the component
cooling heat exchangers would be isolated. Additionally, the
normal and alternate supply of CCP to the control rod drive
mechanism shroud coils would be isclated.

SAFETY SIGNIFICANCE OF TESTING:

Failure of the test circuit would result in a partial CIB
actuation, reguiring a manual reactor trip on loss of CCP cooling
to all RCPs.
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RELAY: K626A, K626XA (Train B Relay K626B, K626XB testing identical)

ACTUATION SIGNAL: Containment Iscolation Phase B
TEST CATEGORY: (2)
RELAY ACTUATION TYPE: (Go)

MAJOR EQUIFMENT ACTUATED:

1. Open [2Q88+*50V100A) chemical injection pump discharge to
containment sump

2. Open [(2Q88+*SOV101A) chemical injection pump discharge to quench
spray pump 21A

3., Open [2Q88+%50V102B) chemical injection pump discharge to guench
spray pump 21B

4. Close [28WS*MOV152~1) wservice water supply to containment air
recirculation cooling coils B & C

5. Close [28WS*MOV155-1) service water return from containment air
recirculation cooling coils B & C

6. Trip [2CCP*P21C) component cooling water pump

RESIGN FUNCTION:

Relays K626A and K626XA actuate on a containment isolation phase
B (CIB) signal as a result of a containment high~high pressure
signal. The opening of chemical addition valves (Items 2 and 3
above) is to ensure that sodium hydroxide is added to the suction
of the gquench spray pumps to control pH of the containment spray
water, The flow path cf sodium hydroxide to the containment sump
via [2Q88+*SOV100A] (Item 1) ensures that the remaining contents
of the chemical addition tank is directed to the sump once the
RWST reaches an extreme Lo-Lo level. The component cooling water
pump is tripped since it is no longer required. Service water is
also isolated to the containment air recirc cooling coils since
it is no longer required.

OFERATIONAL IMPACT OF TESTING:
For Items 1 thru 3

Relay K626A actuates [2QS8SS*SOV101A, 102B) directly. These are
normally open valves and reguire operator action to close to test
to open on relay actuation. Additional operator action is needed
to set-up [2Q8S8+SO0V100A] to open on CIB by actuating the RWST
extreme Lo-Lo level simulation relay in a different panel. To
restore [2Q88*SOV101A, 102B) operator action is needed to reset
CIB contacts in the valve control circuit thru control switch
manipulation. These actions ensure the auto closure function for
[2Q88+*8S0V101A, 102B) on extreme Lo~Lo in the RWST ig re-instated.
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Eor ltems 4 and S

Actuation of relay Ké626A isolates chilled water flow to
containment air recirculation cecoling coils B and C.

Eer l1tem 6

Component coeling pump P21C is allowed to trip. This action
requires re-alignment of the CCP system with the B and C pumps
running and the A pump in auto. CCP pump 21A will auto start
when [2CCP*P21C) trips to maintain CCP flow.

SAFETY SICGNIFICANCE OF TESTING:

Failure of the chilled water valves (Items 4 & 5) to res-open
could result in a plant shutdown due to high containment air
temperatures. The tripping of a running component cooling (CCP)
pump challenges cooling loads, such as the operating reactor
coolant pump(s) (RCP), until the CCP system can respond to the

transient. If CCP is not restored within five minutes, a manual
reactor trip is required and all RCPs stopped to prevent motor
damage.

The chemical addition system, which normally supplies NaOH to the
containment quench spray system on a CIB would be degraded. The
premature opening of QS8S-SOV100A b{ the test would divert the
NaOH to the containment sump where it would not be available to
reduce containment iodine concentrations until much later when
(or if) recirculation spray from the sump was intitiated.
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RELAY: K643A (Train B, Relay K643B testing identical!
SIGNAL: Containment Spray Actuation/CIB
LEST CATEGORY:

RELAY _ACTUATION TXPE:

MAJOR EQUIPMENT ACTUATED:

Open [2ZRES*MOV1S55A, 156A) suction and discharge valves for
recirculation spray system (RSS) pump 21A

Energize relay [3-Q5S5AAX]) start guench spray pump P21lA

Contactor actuation for [2SWS*MOV103A] service water to RS8S8 heat
exchangers

RESIGN FUNCTION:
The K643B relay actuates on a containment spray actuation signal
which 18 generated Iin response to a containrent high+=hig!
pressure. This slgnal actuates the quench spray and
recirculation spray systems. These systems are designed tc

reduce the containment pressure to sub-atmospheric pressure
within one hou: following a loss of coolant accident. The
componente, listed above, which are actuated by the K643B relay
are part of the containment spray syster necessary to achieve the
design requirements.

IMPACT OF

NOormally open recirculation spray pump 21A suction and discharge
valves are closed by operator action and allowed to opén on relay
actuation.

For ltem 2

Actuation of relay K643A would start (2Q58*P21A) and spray
containment. There ore, to satisfy relay tegting, one train of
quench spray is made inoperable by racking the pump breaker to
test and closing the suction and discharge valves. Operator
action 1is needed to restore the QSS system to operable pre~test
conditions,
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For ltem 3

Relay K643A actuation would open [28WS*MOV103A) directinj service
water to the RSS heat exchangers. This cendition is unacceptable
and would reqguire draining the heat exchangers for biota and
corbicula control. Therefore, the breaker for [2SWS*MOV103A] is
placed in the OFF position and contactor actuation verified by
using the MCC test set. Operator action is needed to remove the
control power fuse and attach test set leads at the breaker.
Service water valve [28WS*MOV103A) auto open function to supply
water to the RSS heat exchangers A and C is inoperable. One
train of ECCS is alsc degraded since the "C" RSE subsystem is
part of transfer to recirculation.

SAFETY SIGNIFICANCE OF TESTING:

One train of the quench spray system and the recirculatinn gpray
system are made inoperable for the test duraticn. This reduces
the overall availability of these systesm. A single failure of
the redundant trains emergency power supply will result in a
complete loss of these systems. This would result in BVPS Unit 2
exceeding 10 CFR 100 limits during a design basis accident.
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RELAY: K644A (Train B, Relay K644B testing identical)

ACTUATION SIGNAL: Containment Sprey Actuation/CIB

RELAY ACTUATION TYPE: (Go)

MATOR EQUIPMENT ACTUATED:

1. Open [2QSS*MOV10OA, 101A) suction and discharge valves for quench
spray pump P21A

2. Energize timer relay [62-RSSAS] for recirculation spray pump P21A

3. Contactor actuation for [2Q55*MOV102A] suction valve to chemical

injection pump P24A

RESIGN FUNCTION:

The K644A relay actuates on a conctainment spray actuation signal

which ie generated in response to a containment high-high
pressure. The components, listed apove, which are actuated by
the K644A relay are part of the containment spray systenm

necessary to achieve the design reguirements

QPERATIONAL IMPACT OF TESTING:

For Item 1
Actuation of relay Ké644A opens [2QSS*MOV1OOA, 101A). To allow
the valves to open they must be closed first. The gquench spray
pump P21A 1s placed in Pull-To-Lock to protect the pump while its
suction valve 1g isolated. Therefore, one train of quench spray A
18 inoperable.

For Item 2

Actuation of relay K644A starts RSS pump 21A with no water in the
containment sump. This situation is undesirable. Therefore, the
breaker for [2RSS*P21A] 1is placed in test. Contactor actuation
ls verified by observing that timer [62-RSSAA] starts. Operator
action 1is required to reset the timer. RSS pump P21A is
inoperabl : for the duration c¢f this relay test.



Attachment B~1, continued
Proposed Technical Specification Change 2A~47
Page 38 of 54

for ltem 3

Actuation of relay K644A causes [2QSS*MOV1O02A) to open allowing
RWST water in the guench spray piping system to communicate with
a high concentration of Sodium hydroxide {(NaOH) in the chemical
addition system,. Subsequent ASME chemical addition and guench
spray O\ testing each gquarter causes a buildup of NaOH in the
RWST. '© preclude sodium hydroxide cross contamination of the
RWST, ( is left closed. To satisfy slave testing
the for [2QSS*MOV102A] 18 placed in OFF and contactor
actuation verified using the MCC test set. One train of chemical

.
addition 1s, therefore, iroperable for the duration of this relay

SIGNIFICANCE OF TESTING:
One train of the quench spray system, chemical addition systen
and the recirculation spray system are made inoperable for the
test duration. This reduces the overall availability of these
systems. A single failure of the redundant trains emergency
power supply will result in a complete loss of these systems.
I'nls would result in BVPS Unit 2 exceeding 10 CFR 100 limits
during a design basis accident.
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RELAY: K645A (Train B Relay Ké645B testing identical)
ACTUATION SIGNAL: Containment Spray Actuation/CIB
+EST CATEGORY: (2)

RELAY ACTUATION TYPE: (Go)

MAJOR _EQUIPMENT ACTUATED:

1, Open [ 2RSS *MOV 155C, 156C) suction and discharge for
recirculation spray pump P21C

Energize timer relay [€2-RSSCA) for recirculation spray pump P21C

RESIGN FUNCTION:

The K645A relay actuates on a containment spray actuation signal
which 18 generated in response to a containment high-high
pressure. The components, listed above, which are actuated by
the K645A relay are part of the containment spray system
necessary to achieve the design requirements.

QPERATIONAL [MPACT OF TESTING:

For ltem

Recirculation spray pump P21C suction and discharge valves are
normally open and require operator action to close to allow the
vaives to open on a relay actuation.

-

For ltem 2

Actuation of relay K645A starts RSS pump P21C with no water in
the containment sump and suction and discharge valves closed as
stated in Item 1 above. This situation is wundesirable.
Therefore, the breaker for [(2RSS*F21C) is placed in test.
Contactor actuation is verified by observing that timer
(62=-RSSCA] starts. Operator action 1is required to reset the
timer., RSS Pump P21C is inoperable for the duration of the test.
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TY SIGNIFICANCE OF TESTING:

One suosystem of recirculation spray is inoperable and one train
of emergency core cooling system (EJCS) is also degraded since
the "C" RSS subsystem is part of transfer to recirculation. See
Relay K643A. This reduces the overall effectiveness of one train
of ECCS 1in recirulation mode. The [2RSS*P21C) pump transfers
from being a low head safety injection pump to become a
recirculation spray pump during the switch over for injection to
recirculation phase for core cooling. A single failure of the
redundan. trains emergency power supply will result in a partial
loss of "mergency core cooling.
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RELAY: K601B and K620B

ACTUATION SIGNAL: Feedwater Isolation (Train=B)
IEST CATEGORY: (1)

RELAY ACTUATION TYPE: (Blocked)

MAJOR EQUIPMENT ACTUATED:

l. Close all main feedwater regulating valves [2FWS*FCV478, 488, 498

A, <FWS*FCV478; Supply feedwater flow to 'A' steam generator
B. 2FWS*FCV488; Supply feedwater flow to 'B! steam generator
45 2FWS*FCV498; Supply feedwater flow to 'C' steam generator

RESIGN FUNCTION:

These relays actuate on a safety injection signal to close the
feedwater regulating valves in respornise to a main steam line or
feedwater 1line break inslde or outside containment. For breaks
inside containment, lsolating feedwater will limit the amount of
energy transferred to the containment atmosphere and thus limit
the peak containment, pressure. For a break outside of
contalnment, isolating feedwater ensures that an excessive RCS
cooldown does not occur and prevents the reactor from exceeding
any thermal-hydraulic design limits,

. IMPACT OF TESTING:

Since these valves are Dblock tested, there 18 no operational
impact except upon test circuit failure. Testing the relays with
the reactor trip breakers open (l.e, Modes 3 & 4) requires
lifting a 1lead in the reactor protection system to simulate the
reactor trip breakers are closed and placing the steam dump mode
selector switch in the STEAM PRESSURE MODE.

SAFETY SIGNIFICANCE OF TESTING:

Provided that the test circuit does not fai)
slgnificance in testing this relay. However,
fail, significant safety concerns exist. A loss of normal
feedwater will occur challenging the reactor protection system to
initiate a reactor trip and actuate auxiliary feedwater. Closure
of all the valves would result in a loss of normal feedwater
acclident, a condition 17T event, The lifted lead changes the
status of the p-4 protection interlock which affects SI reset,
turbine trip on reactor trip, condenser steam dump control, and
closure of main feed reg valves on low RCS temperature,

there is no safety
1f the circuit does

(K622A) for (Train-A; feedwater isolation.
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RELAY: K621A (Train B Relay K621B testing identical)

ACTUATION SIGNAL: Feedwater Isolation
TEST CATEGORY: (1)
Relay Actuation Type: (Blocked/Go)

MAJOR EQUIPMENT ACTUATED:

1. Trip turbine trip via [99-TMAAAX1)
2, Trip [2FWS*P21A, P21B) main feedwater pumps
3. Trip [2FW8~-P24) start-up feed pump (Not Blockable)

RESIGN FUNCTION:

The K621A relay is actuated by a safety injection (81 signal or
a steam generator high~high water level. The operation of this
relay serves two purposes. On a SI in response to a main steanm
or feed line break, this relay ensures that all feedwater and
main steam to the turbine is isolated. The isclation of
feedwater 1is accomplished by tripping of the main and start-up
feed pump (s) . Isolating main steam to the turbine is
accomplished by closing the turbine governor and throttle
valves, The second purpose is to actuate on a steam generator
high~-high level which prevents an excessive reactivity addition
from a cooldown, prevents filling the main steam piping with
water, and prevents excessive moisture carry over to the turbine.

QPERATIONAL IMPACT OF TESTING:
For Items 1 thru 3

Testing with main feedwater pumps running requires operator
action to install jumpers and to rack the supply breaker for the
start-up feed pump [2FWS-P24) to the test position. The start-up
feed pump will trip since the feedwater isolation signal to
(2FWS-P24) 1is Not Blockable. If the start-up feed pump is
supplying main feedwater, relay K621A cannot be tested. If the
plant is shutdown (i.e. Modes 3 or 4) testing relay K621A
requires operator action to install a Jjumper to simulate the
reactor ¢trip breakers are closed and to place the stean dump mode
selector switch in the steam pressure mode.

SAFETY SIGNIFICANCE OF TESTING:

Test circuit failure will result in a turbine and reactor trip.
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RELAY: K622A

ACTUATION SIGNAL: Feedwater Iscolation (Train-A) +* See Relays

K601B/K620B for Train-B feedwater isolation

TEST CATEGORY: (1)

RELAY ACTUATION TYPE: (Blocked)

MAJOR EQUIPMENT ACTUATED:

1.

[2FWS*HYV1S57A, B, C) main feedwater isolation valves

RESIGN FUNCTION:

The K622A relay actuates on a feedwater isolation signal
generated by a safety injection signal to <close the main
feedwater isolation valves in response to a main steam line or
feedwater liine break inside or outside containment.

QPERATIONAL IMPACT OF TESTING:

For Item 1
There are no special requirements for testing this relay at
power. However, testing this relay with reactor trip breakers
open (i.e., Modes 3 & 4) requires operator action to lift a lead

to simulate the reactor trip breakers are closed and to place the
steam dump mode selector switch in the STEAM PRESS MODE.

SAFETY SIGNIFICANCE OF TESTING:

Failure of the test circuit will result in a reactor trip due to
closure of the main feedwater isolation valves.

Closure of all the main feedwater isolation valves would result
in a loss of normal feedwater accident, a condition II event.
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RELAY: K€36B

ACTUATION SIGNAL: Feedwater Isolation (Train B)‘

TEST CATEGQRY:

RELAY ACTUATION TYPE: (Go)

MAJOR EQUIPMENT ACTUATED:

1.

Close [2FWS*FCV479, 489, 499) main feedwater bypass valves

Relay K636B actuates on a feedwater isolation signal to close the
feedwater bypass regulating valves in response to a main steam
line or feedwater line break inside or outside containment.

QPEATIONAL IMPACT OF TESTING:

For

s

item 1

Testing these valves requires manipulation of the steam generator
level control system, At 100% power the bypass valves are open
approximately 10% while allowing the MFRVs (main feed regulating
valves) (See relay K601B) to control in auto. When the bypass
valves close the MFRVs will have to compensate. A feedwater
transient may occur if the MFRV's are slow too respond or
incapable of responding if the bypass valves were open too far
initially. At 30% power, this test would be much harder since
the MFRVs will be erratic at low feed flow conditions.
Therefore, to minimize feedwater oscillations the bkypass valve
isolation valves [2FWS*MOV155A, B, C] are closed. Then
[2FWS*FCV479, 489, 499] are opened and allowed to auto-close on
relay actuation. Operator action is needed to re~establish feed

flow balance with the main feed bypass valves approximately 10%
open,

SAFETY SIGNIFICANCE OF TESTING:

A reactor trip may occur during feedwater valve manipulation due
reaching the Lo-Lo steam generator reactor trip setpoint.
Feedwater system transients are the largest single contributor to
reactor trips.

Relay K622A for Train A Feedwater Isolation




Attachment B~1, continued
Proposed Technical Specification Change 2A-47
Page 45 of 54

RELAY: K616A (Train B Relay Ké616B testing identical)

Steam Line Isclation

TEST CATEGORY: (4)

RELAY ACTUATION TYPE: (Go)

MAJCR EQUIPMENT ACTUATED:

1. Close [2SDS*AOV129A) residual heat release valve piping drain
valve
Close [2SDS*AOV111A1l, 111B1, 111Cl1) steam lines drain valves to
condenser
Close [2MSS*A0OV102A, B, C) main steam bypass valves

RESICN FUNCTION:

The K616A relay actuates on steam line isoclation signal in
response to a steam line break. This action stops the sudden and
large release of energy in the form of steam, which in turn
prevents rapid cooling of the RCS. This relay closes the
remaining normally open drain paths that were not closed by the

K623A relay. The main steam bypass valves are normally closed
valves.

QPERATIONAL IMPACT OF TESTING:

For Items 1 and 2

Valves are normally open and c¢losed when testing this relay.
Failure of these Jrain valves to re-open would result in water
(condensate) accumulation and when placed back in service, water
hammer could result. All four valves are stroke tested and timed
quarterly per the ASME program.

or Item 3

Valves are normally closed, opened for this relay test and
allowed to close during relay actuation. This is an unnecessary
cycling of these valves. All three valves are stroke tested and
timed quarterly per the ASME program,

Failure of the test relay to reset would keep the steam line
drain valves closed, causing condensate to accumulate in the main
steam lines. The water could resul in a steam line break due to
water hammer or turbine blading damat
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RELAY: K623A (Train B Relay Ké623B testing identical)

J

ACTUATION SIGNAL: Steam Line Isolation

TEST CATEGORY: (1)

RELAY ACTUATION TYPE: (Blocked)

ACTUATED:

1, [2MSS*AOV101A, B, C] main steam trip valves

RESIGN FT
The K623A relay actuates on a steam line isolation signal to
close all three main steam ¢trip valves in response to a main
steam line break downstream of the trip valves. If a main steam
line breaks coccurs between the trip valves and a steam generator,
only that steam generator will blowdown., Closure of the trip

valve 1in the ruptured line prevents blowdown from the other steam
generators.

this 1s a block test, there is no operational impact unless
test circuit faills.

in steam line isolation

Fallure of the test ¢ cuit will result
and a reactor trip.
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K632A (Train B, Relay Ké632B testing identical)
K633A (Train B, Relay Ké633B testing identical)

Reactor Trip (K632A)
2/3 8/G level low~low (K633A)

RELAY ACTUATION TY

MAJOR

Start [2FWE*P22) steam driven auxiliary feedwater (AFW) pump

relay actuates on a undervoltage condition on the
reactor cooiant pump bus in anticipation of unit blackout. This
relay actuates the steam suprly valves to start the steam driven
auxliliary feedwater pung. The K633A relay actuates on a stean
generator Lo~Lo level. This relay starts the steam driven
auxiliary feedwater punp. The starting of the steam driven
auxiliary feedwater pump ensures that an adequate heat sink
avalilable when the unit trips

- .

o
-

OF TESTING:

© prevent an undesirable start of the auxiliary feedwater system

.
ho
i

ne "A" motor driven auxiliary feedwater pump control switch is

s
]

laced in Pull-To=Lock and the steam supply 1isolation
(2FWE*TTV22] to the turbine driven auxiliary feedwater pump is
:losed, Steam generator blowdown will isolate when the steanm
upply valves to the ‘urbine driven AFW pumps are opened.
Therefore, blowdown is slowly isolated by closing [2BDG-HCV101A,
8, C] and requires operator action to restore the system to
operation after slave relay testing. The motor driven AFW pump
P22A and the steam driven AFW pump are inoperable and blowdown
remains isolated for three (3) relay tests in succession (K632A,
K633A, K634

K632A and K633A require the same test conditions
ctuate the same steam supply valves to the turbine
AFW pump. Each relay is actuated independently

cession and [2MSS*SOV105A, €, D] are stroked

In addition 2 of 3 AFW pumps are disabled while

-esting the above (2) relays,
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RELAY: K634A (Train B Relay Ké634B testing identical)

ACTUATION SIGNAL: Motor Driven Auxiliary Feedwater Pump Start
(2/3 8/G level Low-Low)

L1EST CATEGORY: (2)
RELAY ACTUATION TYPE: (Go)

MAJOR EQUIPMENT ACTUATED:
1. Start [2FWE+*P23A) motor driven auxiliary feedwater (AFW) pump

DRESIGN FUNCTION:

The K634A relay actuates on a steam generator Lo-Lo level. This
relay starts one of the motor driven auxiliary feedwater pumps
(2FWE*P23A) . The starting of the motor driven auxiliary
feedwatir pump ensures that an adeguate heat sink is available
when the unit trips and a safety injection is not required.

QPERATIONAL IMPACT OF TESTING:
For Item 1

Operator action is required to align the pump for recirculation
testing. The normal discharge valve is shut rondorin? the pump
inoperable and constant communications are established and
maintained between operators at the pump and in the contorl room.

Communications are reguired to comply with  technical
specification Surveillance Requirement 4.7.1.3.0.4. Steam
generator blowdown is isolated as discussed for relays Ké632A and
K633A,

SAFETY SIGNIFICANCE OF TESTING:

One motor driven auxiliary feedwater pump is rendered inoperable
during the testing of relay Ké634A. This test reduces the overall
availability of the auxiliary feedwater system and increases the
probability that an RCS heat sink will not be available if an
accident would occur during the test.
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RELAY: K635A (Train B Relay K635B testing identical)

ACTUATION SIGNAL: Turbine Trip (30 second trip delay on generator)
TEST CATEGORY: (1)

RELAY ACTUATION TYPE: (Blocked)

MAJOR EQUIPMENT ACTUATED:
1. Generator Trip via [62-TMAAA)

DESIGN FUNCTION:

The K635A relay is actuated by a turbine trip. There is a 30
second time delay following a turbine ¢trip to prevent
overspeeding the turbine.

QPERATIONAL IMPACT OF TESTING:

For Item 1
There are no special test requirements if the relay is tested
with the main turbine latched. However, if the test circuit

fails, a reactor trip will occur. To test this relay with the
main turbine not latched requires operator action to install
three (3) Jjumpers to siaulate turbine stop valves not shut and
auto stop oil not low.

SAFETY SIGNIFICANCE OF TESTING:

A failure of the test circuit will lead to a turbine trip and
above 49% power a reactor trip will occur.
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RELAY: K625A (Train-B Relay K625B testing identical)

ACTUATION SIGNAL: Containment Isolation Phase B/Control Room
Isolation

TEST CATEGORY: (2)
RELAY ACTUATION TYPE: (Go)
MAJOR EQUIPMENT ACTUATED:

Close all control room ventilation dampers (Unit-1 & Unit-2)
[2HVC * MOD 201A, 201B, 201C, 201D) (Unit-2)
(1VS=L=40-1A, 1B, 1C, 1D]) (Unit=-1)

2. Open all control air SOV's for control room pressurization
(SOV=-1VS~103A1, A2, Bl1l, B2, C1, €2, D1, D2, E1, E2) (Unit-l)

3. Start timers [62-HVCAP and 62-HVCBP)] (60 minutes) to start
control room pressurization fans 2HVC&FN241A,B

DESIGN FUNCTION:

The K625A or K625B relay actuates on a containment isolation
phase B (CIB) signal and initiates the control room emergency
bottled air pressurization system (CREBAPS). The control room is
isolated from outside air and the bottled air system begins
discharging. The bottled air system assures that the control
room will be maintained positive for 1 hour followed by the start
of the control room pressurization fans to continue long term

habitability.

OPERATIONAL IMPACT OF TESTING:
Considerable wovperator action and coordination from both unite is
needed to set-up, test and restore equipment to pretest

conditions. Both relays K625A and Ké625B are tested independently
and 1in succession with the bottles isclated since each slave
actuates a set of 5 parallel SOV's. Otherwise, 15 manual valves
would be cycled twice to isolate and unisolate the bottles for
each relay test increasing the probability of an inadvertent
bottle actuation.

FOR ITEM 1
All of the control room supply and exhaust dampers for both units
are allowed to close on slave actuation. Unit-1 and Unit-2

operators are needed to return dampers to pre-test conditions.
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FOR ITEM 2

The bottled air pressurization system is comprised of 10 bottles
in parallel (5 subsystems =~ 2 bottles per subsystem) and by
technical specifications must be maintained operable in all modes
for both units at > 1825 psig. All ten bottles are located in
Unit-1 and 3 groups of 5 manual valves have to be repositioned in
three different locations in the Unit~1l auxiliary building. 1If
the bottles were allowed to discharge on slave relay actuation
they could not be recharged fast enough to meet technical
specification requirements and would result in shutting down both
units.

To avoid a forced shutdown, all ten bottles are manually isolated
and all 8S0V's allowed to open on slave actuation., Technical
specifications provide an 8 hour period for isclation of the
bottles for performance of instrumentation and control system
testing. The control room bottled air pressurization system is
inoperable for the duration of slave relay testing and renders
actuation of the bottles air system by CIB, chlorine or high-high
radiation ineffective.

FOR ITEM 3

Timers 62~-HVCAP and 62-HVCBP are allowed to start and if not
reset within 60 minutes would start control room pressurization
fans 2HVC*FN241A, B. Fan switches are placed to stop after the
timers are started to prevent unwanted fan starts.

SAFETY SICNIFICANCE OF TESTING:

Both trains of the bottled air pressurization system are disabled
for the duration of slave relay testing. CREBAPS actuation due
to High-High radiation or chlorine are also ineffective. The
total radiological dose to the control room operators would
increase significantly in certain accident scenarios without the
operation of CREBAPS. Inadvertent actuation of the bottled .
pressurization system would depressurize the bottles and may
require a shutdown of both units.
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RELAY: K630A (Train-B Relay ¥ 30B testing identical)
ACTUATION SIGNAL: 2/3 Chlorine Detectors/Control Room Isolation
TEST CATEGORY: (2)
RELAY ACTUATION TYPE: (Go)
MAJOR EQUIPMENT ACTUATED:
A Close all control room ventilation dampers (Unit-1 & Unit-2)

[2HVC*MOD 201A, 201B, 201C, 201D) (Unit=-2)
[1VS-D-40-1A, 1B, 1C, 1D] (Unit =-1)

3« Open all contreol air SOV's for control Room pressurization
[SOV-1VS~-103 Al, A2, Bl, B2, C1, ¢C2, D1, D2, El1, E2)
(Unit~1)
DESIGN FUNCTION:

The K630A or K630B relay actuates on a chlorine detection signal
and initiates control room emergency bottled air pressurization
system (CREBAPS). The control room is isolated from outside air
and the bottled air system begins discharging. The bottled air
system assures that the control room will be maintained positive

for 1 hnur. (Fans are not started on chlorine actuation of
CREBAPS) .

OQPERATIONAL IMPACT OF TESTLNG:

Considerable operator action and coordination from both units is
needed to set~up, test and restore equipment to pretest
conditions. Both relays K630A and K630B are tested independently
and in cuccession with the bottles isolated since each slave
actuates a set of 5 parallel SOV's. Otherwise, 15 manual valves
would be cy-led twice to isolate and unisolate the bottles for

each relay tost increasing the probability of an inadvertent
bottle actuation.

EOR ITEM 1
All of the control room supply and exhaust dampers for both units
are allowed to close on slave actuation. Unit-1 and Unit-2

operators are needed to return dampers to pre-test conditions.
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FOR ITEM 2

The bottled air pressurization system is comprised of 10 bottles
in parallel (5 subsystems - 2 bottles per subsystem) and by
technical specifications must be maintained operable in all modes
for both units at > 1825 psig. All ten bottles are located in
Unit~1 and 3 groups of 5 manual valves have to be repositioned in
three different locations in the Unit-1l auxiliary building. 1If
the bottles were allowed to discharge on slave relay actuation
they could not be recharged fast enough to meet technical
specification requirements and would result in shutting down both
units.

To avoid a forced shutdown, all ten bottles are manually isoclated
and all SOV's allowed to open on slave actuation. Technical
specifications provide an 8 hour period for isolation of the
bottles for performance of instrumentation and control system
testing. The control room bottled air pressurization system is
inoperable for the duration of slave relay testing and renders
actuation of the bottles air system by CIB, chlorine or high-high
radiation ineffective.

SAFETY SIGNIFICANCE OF TESTING:

Both trains of the bottled air pressurization system are disabled
for the duration of slave relay testing. CREBAPS actuation due
to High=High radiation or chlorine are also ineffective.
Inadvertent actuation of the bottled air pressurization system

wo?ld depressurize the bottles and may reguire a shutdown of both
units.
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TEST CIRCUIT
DETAILED DESCRIPTION
1. GENERAL

The Engineered Safety Features Actuation System (ESFAS) final
actuation device or actuated equibment testing is performed from

the Engineered Safeguards Test Cabinets. There is one test
cabinet provided for each of the two protection trains "A" and
R, Each cabinet contains individual test switches necessary to

actuate the logic output or slave relays (K601, K602, etc.) and
since many of the slave relays are latch type, a common reset

switch per train is also provided. To prevent accidental
actuation, test switches are of the type that must ke rotated and
then depressed to operate the slave relays. Assignments of

contacts of the slave relays for actuation of various final
devices or actuatore has been made such that most of the slave
relays, and thus groups of devices or actuated eguipment, can be
operated individually during plant operation (See Section 1.1).

Those final actuation devices that cannot be actuated during
plant operation have been assigned to slave relays for which
additional test circuitry has been provided to individually block
actuation of a final device upon operation of the associated
slave relays during testing. (See Section 1.2). Operation of
these slave relays, including contact operations, and continuity
of the electrical circuits associated with the final devices
control are checked in lieu of actual operation. Interlocking
prevents blocking the output from more than one output relay in a
protection train at a time. Interlocking between trains is also
provided to prevent continuity testing in both trains
simultaneously, therefore the redundant device associated with
the protection train not under test will be available i event

protective action 1is required. If an accident occurs during
testing, the automatic actuation circuitry will override
testing. One exception to this is that if the accident occurs

while testing a slave relay whose output must be blocked, those

final actuation devices associated with this slave relay will not
be overridden.

The following symbology is used to represent the various system
equipments involved in the attached Figures A thru D.

SPS - PSC - Solid State Protection System

STC - Safeguards Test Cabinet
X = Fleld Connections; i.e., SWGR, MCC, etc.
K* - PSC Relay; i.e., K601, K602, etc.
K8* - STC Relay; i.e., K801, K811, etc.
S* - 8TC Test Switch; i.e., 8801, 8811, etc.
DS* - STC Test Indicator Lamp; DS8001, DS8011, etc.
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1.1

A . . Blocki i e

In the typical circuit, Figure A, depressing the test switch "§»"
will result in relay "K+*" contact to close and allow bus voltage
to be applied to 1load 21. If load 21 is functioning properly,
someé indicator (such as a lamp on another panel) will operate,
indicating that the circuit is functioning preperly. The "Kw»"
relay is returned to an open condition by returning the test
switch "S*" to the Normal position.

Actuator Blocking and Continuity Test Circuits

The typical schemes for blocking operation of selected protection
function actuator circuits are shown in Figures B, C an¢ D. The
schemes operate as explained below and are duplicated . or each
safeguards train,

Figure B shows the DC or AC circuit for contact closure for
protection function actuation. Under normal plant opera*ion, and
equipment not under test, the test lamps "DS*" for the various
circuits will be energized. Typical circuit path will be through
the normally closed test relay contact "K8*" and through test

lamp connections 1 to 3. Coil "X2" will be capable of being
energized for protection function actuation upon closure of solid
state logic output relay contacts "K+", Coil "X2" is typical for

a breaker closing auxiliary coil, motor starter master coil, coil
of a solenoid valve, auxiliary relay, etc.

Actuation of the test relay associated with the protection
functions or devices to be tested is accomplished by using the
appropriate test switch "S+¢". 1In the typical circuit, Figure B,
depressing the test switch "S*" will result in output relay "Kg#"
contact to open and "K*" to close. Verification that continuity
exists in the associated actuator coil circuit is accomplished by
depressing the appropriate test lamp assembly and observing that
the lamp becomes energized. The circuit path will be through the
test lamp connections 2 to 1 (contact "K8*" open), through solid
state logic output relay contact "K*" (now closed) and finally
through actuator coil "X2". Sufficient current will flow in the
circuit to cause the lamp to glow, but insufficient tu cause
actuator coil "X2" to operate. Resetting the solid state logic
output relay 1is accomplished using the test cabinet reset switch

(8821) . Confirmation that the safeguards output reluy contacts
are open, is accomplished ky noting that the test lamp "DS*" will
not energize when depressed. The test relay "K8" is reset by

positioning the appropriate test switch "YS" to the Normal
position and observing that the test lamp "DS*" is energized
indicating reclosure of associated test relay contacts "K8" and
the existance of control power.
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Figure C shows the DC circuit for contact opening for protection
function actuation. Under normal plant operation, and eqguipment
not under test, the white test lamps "DS*" for the various
¢circuits will be energized, and green test lamp "DS*" will be
de-energized. Typical ¢circuit path for white lamp "DS+*" will be
through the normally closed solid state logic output relay
contact "K#*" and through test lamp connections 1 to 3. Coil "y2"
will be capable of being de-energized for protection function
actuation upon opening of solid state logic output relay contacts
e, Coil "y2" is typical for a solenoid valve coil, auxiliary
relay, etc.

Actuation of the test relay associated with the protection
functions or devices to be tested is accomplished by using the
appropriate test switch "S*", 1In the typical DC circuit, Figure
C, positioning the test switch "S*" to the Test position will
result in relay "K8*" contact to close to block de-energizing of

goil Vyav, Verification that various test relay contacts have
closed to block 4de-energizing of the "Y2" coil is confirmed by
the energizing of the associated green test lamp, "DS#*",

Depressing the test switch "S*" and observing that the white test
lamp "DS*" de-energizes is a verification that the output relay's

contacts "K+#" have opened. Coil "Y2" will be kept energized
during the test by the circuit through test relay contacts
"Kg»", False operations of test lamps will be blocked by
diodes. With the diodes working, as well as assumption of proper

operation of the slave relay, and with the test switch turned to
the right and depressed, first the green light goes on, then the
white light goes out. Any other sequence would mean a failed
test of either the slave relay or the testing circuitry.
Resetting the solid state logic output relay is accomplished
using the test cabinet reset switch (8821). Confirmation, that
the safeguards output relay contacts are closed, is accomplished
by noting that the white test lamp "DS*" is energized indicating
that the solid state logic output relay contacts are closed. The
test relay "K8" is reset by positioning the appropriate test
switch "8" to the left and observing that the green test lamp
"DS" 1is de-energized indicating opening of the associated test
relay contact "Kg#",

The typical AC circuit, Figure D, functions in the same manner as
the DC Circuit (Figure C) except that a current monitoring
device, consisting of a Zener diode and LED type indicator, is
used in place of the regular test lamp(s).
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SAFEGUARDS TESTING CABINET BLOCKING CIRCUIT FAILURE ANALYSIS

The Safeguards Test Cabinet (STC) is designed to test the integrity
of the ESF Protection Safeguards System output slave relays. ?his is
accomplished by energizing variocus slave relays and utilizing the
test circuitry of the STC to verify that certain protection relays
have been energized and their contacts are opening or closing
properly.

Twe basic types of testing are performed, "GO" testing, in which the
protection slave relay is actuated and its operation verified by
observation of the equipment, the “BLOCK" testing, in which actuation
of the ESF equipment is blocked, and circuit integrity is verified by
continuity testing.

Each of the BRlocking schemes and their functions are explained in
Attachment B-2 titled "Test Circuit Operation" and are provided for
the reader's information. This report will only address the possible
failures that have buen analyzed for each of the blocking schemes,

Beaver Valley Unit 2's STC emplioys basically four types of blocking
schemes and they will be referred to as Detail A, B, C, or D (see
attached drawings). The selection of what type of blocking scheme is
required depends upon two factors; the individual contact (normally
open or normally closed) of the slave relay and the power supply (AC
or DC) which the final actuator requires. With two types of contacts
and two possible power supplies there are four possible combinations,
thus the four details. The analysis will describe the failure
mechanisms that could occur to these four circuits, it should be
noted that a failure of any blocking circuit to block actuation of
the ESF equipment would either cause a significant plant transient or
unit trip.

DETAIL A:

A detail "A" blocking scheme is wused for slave relays that are
powered from a 120 volt AC source and have contacts which are
normally open. An example of equipment that requires this type of
blocking scheme is a motor operated valve (MOV). Most MOV's require

a contact to close to give the controlling circuitry the logic to
stroke the valve,

The failure mechanisms are as follows:

1) During the test, the K600 (K*) slave relay is energized by the
¢ircuitry in the 8TC. The continuity path of this circuit is
through the light bulb path 2 to 1 down through the closed
contact of the slave relay through the c¢oil of the actuated
equipment to the AC return. The voltage is dropped across the
light bulb which reduces the power to a level such that there is
insufficient voltage to actuate the equipment (X1). If for any
reason the K8* test relay in the STC de-energizes, all the
actuated equipment that slave relay controls will actuate.
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3/4, 3.2 ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
SURVEILLANCE REQUIREMENTS

4.3.2.1.1 Each engineered safety feature actuation systenm
instrumentation channel and interlock and the automatic actuation
logic with master and slave relays shall be demonstrated OPERABLE by
the pertormngco of the ESFAS Instrumentation Surveillance
Requirements during the MODES and at the freguencies shown in

Table 4,3=2.

L S ===

4.3.2.1.¢ The logic for the interlocks shall be demonstrated
OPERABLE during the at power CHANNEL FUNCTIONAL TEST of channels
affected by interlock operation. The total interlock function shall
be demonstrated OPERABLE at least once per 18 months during CHANNEL
CALIBRATION testing of each channel affected by interlock coperation,

4.3.2,1.2 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESF
function shall be demonstrated to be within the limit at least once
per 18 months. Each test shall include at least one logic train such
that both logic trains are tested at least once per 36 months and one
channel per function such that all channels are tested at least once
per N times 18 months where N is the total number of redundant
channels in a epecific ESF function as shown in the "Total No. of
Channelsg" Column of Table 3.3-3.

*For the automatic actuation logic, the surveillance requirements
shall be the application of various simulated input conditions in
conjunction with each possible interlock logic state and verification
of the required logic output including, as a minimum, a continuity
check of output devices. For the actuation relays, the surveillance
requirements shall be the energization of each master and slave rei.v
and verification of OPERABILITY of each relay. The test of master
relays shall include a continuity check of each associated slave
relay. The test of slave relays shall include, as a minimum, a
continuity check of associated actuation devices that are not
testable,

BEAVER VALLEY - UNIT 2 3/4  2A=15

(Proposed Wording)
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Phase "A"™ Isolation
1. Mamual Initiation

2. Rtomatic Actuation logic

and Actuation Relays
3. Safety Injection

Phase "B" Isoclation
1. Marual Initiation
2. Ntomatic Actuation

togic and Actuation Relays”

3. Contaimment Pressure—
High-High

N.A.

n(2;

N.A.

N.A.

M(2)

See FPunctional Unit 1 above for all Safety Injection Surveillance Reguirements.

N.A.

M(2)

N.A.

'n!ﬂnﬂ-stlsthm;ct'Cn!achutsd:ﬂaveztﬂayun associated with Control Room Bmergency Ventilation.

1, 2 3, &

1, 2,3, 6

1, 2, 3, ¢
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STEAM LINE ISOLATION
a. Marmal Initiation
1. Individual

2. System

b. Autamatic Actuation lLogic and
Actuation Relays

c. Contairnment Pn-t—
Intermediate-High—-High

4. Steam Line Pressure—Low

e. Steam Line Pressure Rate-High
Negat ive

TURBINE TRIP AND FEEDWRTER ISOLATION

a. Automatic Actuation iogic and
Actuation Relays

b. Steam Generator Water
Level —High-High, P-14

c. Safety "mection

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

R

M{2)

N.A.

N.A.

M(2)

N.A.

N.A.

N.A.

N.A.

N.A.

Q3)

N.A.

N.A.

Q(3)

1,

2,

See Punctioma’ trit 1 above for all Safety Injection Surveillance Reguirements.
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6. LOSS OF POWER
a. 4.16kv Emergency Bus
1. Undervoltage (Trip Feed)
2. Undervoltage (Start Dieseij

b. 4.16kv Emergency
Bus (Degraded Voltage)

C. 480 Volt Emergency Bus
(Degraded Voltage)
7. AUXILIARY FEEDWATER"

a. Autamatic Actuation Iogic and
Actuation Relays

b. Steam Generator Water

Level —Low-Low

1. Start Turbine Driven
Pump

2. Start Motor Driven
Pumps

c. Undervoltage - RCP (Start
Turbine Driven Pump)

N.A.

N.A.

N.A.

N.A.

N.A.

*Marual initiation is included in Specification 4.7.1.2.
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M(2)

N.A.

N.A.

N.A.

Q3)
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CHANNEL. = MASTER
CHNNEL.  CHANNEL FUNCTIONAL ~ FELAY
GHECX  CALIERATION TEST =T

AUXTLIARY FEFIDMWATER (contirmed)

4. Safety Injection (Start Motur- See ) above (all SI surveillance reguirements)

Driven Pumps)

e. Trip of Main Feedwater Pumps N.A.
{Start Motor-Driven Pumps)

ENGINEERED SAFETY FEATURE INTERLOOS

a. Reactor Trip, P-4 N.A.
b. Pressurizer Presswre, P-11 N.A.
c. Low-low Tm, P12 N.A.

N.A. R N.A.
N.A R N.A.
R L] N.A.
R ] N.A.

N.A.

N.A.

N.A.

N.A.




TABLE 4.3=2 (Continued)
TABLE NOTATION

(1) Manual actuation switches shall be tested at least once per 18
monthe during shutdown. All ocher circuitry assoclated with
manual safeguards actuation shall receive a CHANNEL FUNCTIONAL
TEST at least once per 31 days.

(2) Each train or logic channel shall be tested at least every other
31 days.

(3) Slave relays that satisfy at least one of the following criteria
are required to be functionally tested on a refueling frequency
basis only, all other slave relays will be tested on a quarterly
fregquency:

a. A single failure in the Safeguards Test Cabinet circuitry
would cause an inadvertent RPS or ESF actuation.

b. The test will adversely affect two or more components in one
ESF system or two or more ESF systems,

¢, The test will create a transient (reactivity, thermal, or
hydraulic) condition on the RCS.

BEAVER VALLEY = UNIT 2 3/4 3-38

(Proposed Wording)
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7.1.2.4 Requirements for Periodic Testing

Periodic testing of the RTS and ESFAS is described in Sections 7.2.2
and 7.3.2. Testing complies with Regulatory OGuide 1.22 and IEEE
Standard 3381977, Criteria for the Periodic Testing of Nuclear Power
Generating Station Class 1E Power and Protection Systems.

The surveillance requirements of the Technical Specifications,
Chapter 16, ensure that the system functional operability will be
maintained comparable to the original design standards. Periodic
testing shall be conducted at the intervals specified in Chapter 16,
Paragraph &.3.1.1.1 for reactor trip, Paragraph 4.3.2.1.1 for ESF
sctuation, and Paragraph &.3.3.6 for post-accident monitoring.
Sensors will be demonstrated adequate for the design by test reports,
analysis, operating experience, or by suitable type testing. The NIS
detectors are excluded since delays attributable to them do not
constitute & significant portion of the overall channel response.

Where the ability of a system to respond to & bona fide accident
signal is intentionally bypassed for the purpose of performing a tes®
during reactor operation, each bypass condition is automatically
indicated to the reactor operator in the main control room by a
separate annuncigtor for the train in test. Test circuitry does not
allow two trains to be tested at the same time so that extension of
the bypass condition to the redundant system is prevented.

The actuation logic for the RTS and ESFAS is tested as described in
Sections 7.2 and 7.3. As recommended by Regulatory Guide 1.22, where
actuated squipment is not tested during reactor operation, it has
been determined that:

1. There is no practicable system design that would permit
operation of the equipment without adversely affecting the
safety or operability of BVPS-2,

& The probability that the protection system will fail to
initiate operation of the equipment is and can be maintained
acceptably low without testing the equipment during reactor
operation, and

3. The equipment can routinely be tested when the reactor is
shut down.

Em‘\oi BG
quipment that cannot be testod at full power so as not to damage
equipment or upset plant operation are:

1. Manual actuaticn switches for system level actuation of
protective function,

2. Reactor coolant pump circuit breakers,

3. Turcine trip,

7.1-14



feedwater
peration

Based on these identifl
testing : he feedwater
since

these valv

operabili

protectior

equipment

actuation, and 3

during refueling ocutages
guidelines of Section D. 4

Feedwater control valves

These valves are routinely tested during refueling outages
& .

© close them at power wouid adversely affect the
operability of BVPS§-Z The verification of operability of
feedwater control valves at power is assured by confirmation
of proper operation of he steam generator water level
system Fhe—operabtitty-of-the—-steve retey—which—actustes
the—60toheid —which—is  the actuating device, is variiled
duFing Lhet Lot Albhough Lhe achuet olesing  of these
controt—veaitves —to—bloeked-when the-sieve -relay 19 tested,
8l fURCLIORS  SFe- Lesied 1o assuFe  LILL Ao eleebrieal
mal funet 1one heve oceccurted which would deteav Lhe protective
funetdon+ It is noted that the solenoids work on the de-~
energize-to-actuate principle so that the feadwater control
valves will fail closed upon either the loss of electrical
pover to the solencids or loss of air pressure

Based on the preceding, the testing of the isclating
function of feedwater control velves meets the guidelines of
Section D.4 of Regulatory CGuide 1.22

-

Reactor coolant pump primary component cooling water
isolation valves (close

The primary component cooling water (PCCW) supply and return
containmert isolation valves are routinely tested during
refueling outages. Testing of these valves while the RCPs
are operating introduces an unnecessary risk of cosily
damage to all the RCPs loss of PCCW %o these pumps is of
economic consideration only, as the RCPs are not required to
perform any safety-related function

The RCPs will not seize due to complete loss of component
cooling water Information from the pump manufacturer
indicates that the bearing babbitt would eventually break
down but not so rapidly as to overcome the inertia of thLe
flywheel If the pumps are not stopped within approximately
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11,

12.
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Main generator crip

The main generator trip cannot be actuated during BVPS-2
operation without causing plant upset or equipment damage.

cuitry for these devices has been provided
ind ally block actuation of a final devic upon
operation the associated solid state logic put relay

during testing. a8y, including
its contact operat of the electrical
circuit associated with devices control, is
checked in lieu of actual o Interlocking prevents
output relay in a
ween trains is

end continui

protection train not under test will be availa

vent protection action is required.
Primary component cooling to containment

The PCCW containment isolation valves are required to
perform a containment isclation function and wiil be leak-
tested and exercised in accordance with the requirements of
10 CFR 50 Appendix J. These valves cannot be full-stroked
or leak-tested during BVPS-2 operation. Closing of any of
these valves would result in a loss of cooling water to one.
or two RCPs. These valves will be full-stroked and leak-
tested during cold shutdown conditions, utilizing the
leakage monitoring connections provided, in accordance with
10 CFR 50 Appendix J, Type C testing requirements.

Service water header isolation valves

The service water header isoleticn valves cannot be full-
stroked or leak-tested during BVPS-2 operation. Closing of
these valves will upsec flow to the PCCW and turbine plant
component cooling water heat exchangers, and will
potentially cause damage to the service water pump due to
run out, These valves will be tested during BVPS-2
shutdown, when the heat load on the component cooling system
is low and only one heat exchanger is needed (Section

7.6,7.4).

y

ADD TNSERT -

7.1.2.5 Conformance to Ragulatory Guide 1.47

W
|

Bypass/inoperability indication is in agreewent with Regulatory Guide
1.47 with the following clarification:

1,

An indicator of bypass/inoperability will be provided for
redundant or diverse portions of each safety system.

(Eypass includes any deliberate action which renders a
safety system inoperable.)

7.1-19
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The slave relays and associated actuation of plant equipment,
which do not satisfy at least one of the following three criteria are
tested during reactor opevation in accordence with plants technical
specifications:

1) A single failure in the safeguards test cabinet circuitry
would cause on inadvertent ESF or RPS actuation,

2) The test will adversely affect two or more components in one
ESF system or two or more ESF¥ systems.

3) The test will create a transient creativity, thermal, or
hydraulic) condition on the RCS.
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incorporates the capabilities for test and calibration as
set forth in Paragraphs 4.9 and &.10 of IEEE Standard 279-
1971.

Final actuation devices, as defined by IEEE Standard 379-
1972, are capable of pericdic testing in accordance with
Ragulatory Guide 1.22. The final actuation devices which
cannot be fuddy tested during reactor operation (for reasons
as stated in Positions &.a through &.c of Regulatory Guide

1.22) ..._b._ouQ*;oL‘d_so.a-poO&4o4—&oc&—u&&h—oho—-un‘&—-oa-
Mine  and—eoh ully operational testing during reactor

shutdown ¢ These devices are tested ard 416646608 +h 2064401
‘ o vtx‘vs\-v .

Taken as & whole, the operability of all active components
necessary to achieve protective functions can be
demonstrated via the testing program described in this item.

3. With regurd to Position C.3 of Regulatory Guide 1.53, single
switches supplying signals to redundant channels are
designed with at Jeast 6 inches separation or suitable
barriers between redundant circuits.

4. Compliance with the single failure criteria can be verified
based on a collective anulysis of both the protective system
defined in IEEE Standard 279-197)1 and the final actuation
devices or sctuators defined ‘n IEEE Standard 379-1972.

7.1.2.7 Conformance to Regulatory Guide 1.63

Conformance to Regulatory Guide 1. 6) is discussed in Section 8.3,
7.1.2.8 Conformance to IEEE Standard 317-1976

Conformance to IEEE Standard 317-1976, Electric Penetration
Assemblies in Containment Structures for Nuclear Power Ganerating
Stations, is discussed in Secticn 8.3,

7.1.2.9 Conformance to IEEE Standard 336-1971

The quality assurance requirements for instaliing, inspecting, and
testing for instrumentation and electric equipment conforms to IEEE
Standard 2336-1971.

7.1.2.10 Conformance to IEEE Standard 338-1977

The periodic testing of the RTS and E3FAS conforms to the
requirements of [EEE Standard 338-1977, with the following comments:

1. The surveillance requirements of the Technical

Spacifications for protection system ensure that the system
functional operability is maintained comparable to the

7.1=21
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are met as closely as possibl without causing an actual sefety
injection.

Testing described in Sections 6.3.4, 7.2.2.2.3, and 7.3.2.2.3
provides complete pericdic testability during reactor operation of
al! logic and components associated with the ECCS. This design meets
the requirements of Regulatory Guide 1.22, as discussed in the
previous sections. The program is as follows:

ks Prior to initisl plant operations, ESF system tests will be
conducted.

- Subsequent to initial start-up, ESF system tests will be
conducted during each regularly scheduled refueling outage.

3. During on-line operation of the resctor, all of the ESF
analog and logic circuitry will be fully tested.

ilit ta d r ct
for Ceont

During reactor operation, the basis for ESFAS acceptability will be
the successful completion of the overlapping tests performed on the
initiating system and the ESFAS (Figure 7.3+3). Checks of process
indications verify operability of the sensors. Analog checks and
tests verify the operability of the analog circuitry from the input
of these circuits through and including the logic input relays except
for the input relays during the solid state logic testing. Solid
state logic testing also checks the digital signal peth from and
including logic input relay contacts through the logic metrices and
master relays and perform continuity tests on the coils of the output
slave relays. Final actuator testing operstes the output slave
relays and verifies operability of those devices which require
safeguards actusation and which can ba tested without causing plant
‘peet. -A-econtimuity-ohech-is —periormed —on —the —actustors —of —the
untestable—doviees. Operstion of the final devices is confirmed by
control board indication, and by visual observation that the

appropriate pump breakers close and sutomatic valves have completed
their travel.

The basis for acceptability for the ESF interlocks will be control
board indication of proper receipt of the signal upon introducing the
required input st the sppropriate set point.

A Sn\u\' bnup o: ©5F OC\V\\\ nt\us\vs w\\ \)t ‘u\\\, )ﬂ::\cé ' ‘n\\:
Femsming Srouyp e% Findl adviibery wll be [»uc\’tbm“\, deshed W%“"

AN rnﬁv s Shubdown fer QQL\.;\‘ s The fnal 5("“*\"" i m‘\’
deadod C\\H\\\J 2\euk spvre ki 716;'.1?‘ het se) th' end velut Suten)lened dondy,
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valve (MOV) contactors, solenoid-operated valves, emergency diesel
generator starting, etc.

Analog Testing

Analog testing is identical (except &s noted) to that .-ed for
reactor trip circuitry and is described in Section 7.2. An excepiion
to this is containment spray, which is energized to actuate two out
of four and reverts to two out of three when one channel is in test,

Solid Stste Logic Testing

Except for containment spray channels, solid-state logic testing is
the same as tnat discussed in Section 7.2. During logic testing of
one train, the other train can initiate the required ESF function
(Katz 1971). Katz (1971) gives additional information on solid-state
logic testing.

Actuator Testing

At this point, testing of the initiation circuits through operation
of the master relay and its contacts to the coils of the slave relays
has been accomplished Slave relays do not operate because of the
reduced voltage.

These devices
The N ESFAS  final actuation dewéee or actuated equipmentMeestdeng will
be performed from the engineered safeguards test cabinets. These
cabinets are normally located near the SSPS equipment. One test
cabinet is provided for each of the two protection trains, Trains A

and 9. Each cabinet contains individual test switches necessary to
act. ¢ the slave relays. To prevent accidental aciuation, test
swii ues are of the type that must be rotated and then depressed to
operate the slave relays. Assignments of contacts of the slave

relays for actuation of various final devices or actuators have be n
made such that groups of devices or actuated equipment can be
operated individually, dusing-BVPi-i-eperetion-without-cousing-plaat
wpbel-or-equipnont-damage. In the unlikely event that a safety
injection signal 4is initiated during the test of the final device
that is actuated by this test, the device will already be in its
safeguards position,.
on line slove reley 40!\\!»

During A y close communication between the main
control room operator and the operator at the test panel is required.
Prior to the energizing of a slave relay, the operstor in the main
control room assures that plant conditions will permit operation of
the equipment that is to be actueted by the relay. After the test
panel operator has energized the slave relay, the main control room
operatcr observes that allfequipment lias operated, as indicated by
appropriste indicating lamps, monitor lamps, and annunciators on the

main control board, akd-—wsiRg—é-—proparet-oheokiist—rocords—all
eperations. This operator then resets all devices depnpuoo——lot

OPEEALIOR Of e REeNL b1ave Feraveattuated eowipment

4hek unbl 4"34\) Juﬂ\d Peelor

aper

: Nkms p\m\ s\,s)ths

o\ I
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s of the procedure outlined previously, all ‘
.:::;::fs“ly' SFAS initistion circuit : ceptions noted
in s.ctton-;f:fgf§::nalni=g:§;;‘:;:ion of Regulatory Guide 1.22, are
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Tyose few final actuation devices that cannot be designed to
ted during BVPS+2 operation (discussed in Section 7.1.2.4)
ssigned to slave relays, for which additional test ¢
has been provided to individually block sctuation of a fin
upon opetation of the associated slave relay dur
Operation of these slave relays, including contact
continuity of e electrical circuirs associate
devices' control, e checked in lieu of actu

circuits provide for monitoring of the slayé relay contacts, th,
devices' control circuit cabling, control volrige, and the devices

actuation solenoids. Integlocking prevenyd blocking the output from
more than one output relays in a pretection train &t & time,
is also provided to prevent
simultaneously. The redundant
on train not under test will be

uitry
device
testing.
erations and
with the final
operation. The

continuity testing ir both trai
device associated with the pr
available in the event protecti
occurs during testing, ctuation circuitry will
ovarride testing as note One ekgeption to this is that
if the accident occur
be blocked, those f
slave relay will
the other trainould be operational and would perform
safety functdion. Actuation devices to be blocked are
Section 7 V2.4

iated with this
dant devices in
he required
tified in

ntinuity test circuits for those components that cann
ted on+line are verified by providing indicating lights on t
feguards test racks.

The typical schemes for blocking operation of celected protection
function actuator circuits are shown on Figure 7.3+4 as Details A and
B. The schemes operate as explained by the following and are
duplicated for each safeguards train.

Detail A shows the circuit for contact clesure for protection
function sctuation. Under normal! BVPS-2 operation, and equipment not
under test, the test lamp DS* for the varicus circuits will be
energized. Typical circuit path will be through the normally closed
test relay contact K8* aund through test lamp connections 1 to 3.
Coil X2 will be capable of being energized for protection function
actuation upon closure of solid-state logic output relay contact K*.
Coil X2 is typical for a breaker closing auxiliary coil, wmotor
starter wmaster coil, coil of a solenoid valve, suxiliary relay, etc.
When the contact K8% is opened to blotk energizing of coil X2, the
white lamp is de-energized and the slave relay K* may be energized to
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perform continuity testing. This continuity testing is verified by
depressing test lawp DS* and observing that the lamp lights through
connection 2 (Contact K8* open) through solid-state logic output
relay contéct K% (now closed) and finally through actuatoer coil X2

Sufficient current will flow in the circuit to cause the lamp to glow
but insufficient to cause the sctuator coil X2 to operate. To verify
operability of the blocking relay in both blocking and restoring
normal service, open the blocking relay contact in series with lamp
connections * the test lamp should be de-energized; close the
blocking relay contsct in series with the lamp connections * the test
lamp should now be energized. This test verifies that the circuit is
now in its normal, that is, operable condition.

Detail B shows the circuit for contact opening for protection
function sctuatioa. Under normal BVPS-2 operation, and equipment not
under test, the white test lrmp DS%, for the various circuits will be
energized, and green test lanp DS* will be de-energized. Typical
circuit path for white lamp DS* will be through the normally closed
solid-state logic output reley contact K* and through test Lamp
connections 1 to 3. Coil Y2 will be capable of being de-energized
for protection function acturtion upon opening of solid-state logic
output relay contact K*. Coil Y2 is typical for a solenoid valve
coil, auxiliary relay, etc. When the contact K8* is closed to block
de-energizing of coil Y2, the green test lamp is energized and the
slave relay K* may be energized to verify operation (opening of its
contacts). To verify operability of the blocking relay in both
blocking and restoring normal service, close the blocking relay
contact to ihe green lamp ~ the green test lamp should be energized;
open this hlocking relay contact « the green test lamp should be de-
energized, which verifies that the circuit is now in its normal (that
is, operable) condition.

Tioe Required for Testing

It is estimated that analog testing can be performed at & rate of
several channels per hour. Logic testing of Train A or B can be
performed in less than 2 hours. Testing of actuated components
will be a
function of main control room operator availability. It is expected
to require several shifts to accomplish these tests. During this
procedure automatic actuation circuitry will override testin
ov devices associated with a single elay whose
outputs mus ile blocked. It is
anticipated that cont 8 blocked slave
relay cou several minutes. During this time,
the other trains would be functional.

Summary of On-Line Testing Capabilities

The procedures described provide capability for checking completely
from the process signal to the logic cabinets and from there to the
individual pusp and fan circuit breakers or starters, valve
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contractors, pilot sclenoid valves, etc, including all field cabling
actually used in the circuitry called upon to cperate for an acc.dent
condition. For those &ew devices whose operation could adversely |
affect BVPS+2 or equipment operation, the same procedure provides for
checking from the process signal to the logic rack.
danal actuaty :
MW ‘. LRT ) “t\"\l “t\“‘\.“
. " s " te \ © %
eq 8 pe » wi P o v\

The procedures reguire testing at various locations:

1. Analog testing and verification of bistable set points are
asccomplished at the process analog racks. Verification of
bistable relay operation is done by the main control room
status lights.

' Logic testing through operation of the master relays and low
voltage application to slave relays is done at the logic
rack test panel.

e

3. Testing of A pumps, fans, and valves is done at a test panel
located in tae vicinity of the logic racks, 4in combination
with the main control room operator.

The reactor coolant pump (RCP) essential service isolation valves
consist of the isolation valves for the component cooling water (CCW)
and the seal water return header. For the discussion of testing
limitations of these valves, refer to Section 7.1.2.4, Items 7 and 9.

Containment spray system tests will be performed periodically. The
pump tests will be performed with the isolation valves in the spray
supply lines at the containsent and spray chemical additive tank
closed. The valves tests are performed with the pump stopped.
During this testing, automatic actuation circuitry will override

testing.

Testing During Shutdown

The ECCS tests will be performed at each major fuel reloading with
the RCS isolated from the ECCS by . .osing the appropriate valves. A
test safety injection signal will then be applied to initiaste
operation of active components (pumps and valves) of the ECCS. This
is in compliance with GDC 37.
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