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Dear Mr. VandeWalle:

SUBJECT: SEP TOPIC VI-10.A, TESTING OF REACTOR TRIP SYSTEM
AND ENGINEERED SAFETY FEATURES, INCLUDING RESPONSE
TIME, FINAL SAFETY EVALUATION REPORT (BIG ROCK POINT)

Enclosure 1 1s our contractor's final technical evaluation of this topic
for your plant. The report has been modified to reflect the additional
information and conments provided in a letter from R, A, Vincent to D. M.
Crutchfield dated March 29, 1981.

Enclosure 2 is the staff's final safety evaluation report (SER) on this
topic. Our evaluation, which is based on Enclosure 1, proposes modifica-
tions to the Technical Specifications and some equipment to implement
additiona! response time testing.

The need to actually implement these changes will be determined during
the integrated safety assessment. This topic assessment may be revised
in the future 1f your facility design is changed or 1f NRC criteria
rela%intgdto this topic are modified before the integrated assessment is
comple

Sincerely,

Dennis M. Crutchfield, Chief
Operating Reactors Branch #5
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ABSTRACT

This SEP Technical Evaluation, for the Big Rock Point Plant, reviews
the scope and fregquency of periodic testing of the Reactor Protective
System and tne Cngineered Safety Features ang compares the reguired testing
against current licensing criteria.

FOREWCRD

This report is suoplied as part of the "Electrical, Instrumentation,
and Control Systems Support for the Systematic Evaluation Program (II)"
being conducted for the U.S. Nuclear Regulatory Commission, Office of
Nuclear Reactor Regulation, Division of Licensing, by 2G&G Izano, Inc.,
Reliability and Statistics Branch.

The U.S. Nuclear Regulatory Commission funded the work under the
authorization S8R 20-10-02-05, FIN A6425S.

NRC FIN No A6425--Electrical, Instrumentation, and Control Systems
Support for the Systematic Evaluation Program (II
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SYSTEMATIC EVALUATICN PROGRAM

TOPIC vI-10.A
TESTING OF REACTOR PROTECTION SYSTEM AND
ENGINEERED SAFETY FEATURES

8IG ROCK PCINT PLANT

1.0 INTROCUCTICN

The objective of this review is to determine ¢f all 3ig Rock Pgint
(BRP) Reazctor Protection System (RPS) components, inciuding pumps and
valves, are included in component and system tests, if the scope and fre-
quency of pericdic testing is adequate, basea on comparison with current

tandard Technical Specificaticns (STS)7 and if the test program meets
current licensing criteria, The review will also acaress these same

matters with respect to the 2ngineered safety faatures (ESF) systems.
2.0 CRITERIA

General Design Criterion 21 (GDC 21), "Protecticn System Reliapility

and Testabi?*ty.“l states, in part, that:

The protecticn system shall be designed tc permit pericdic testing of
its functioning when the reactor is in operation, including a
capability to test channels independently to determine faflure and
Tosses of redundancy that may have occurred.

Regulatory Guide 1.22, "Periodic Testing of the Protection System

né

Actuation Functions, states, in Section D.l.a, that:



The perfcdic tests should duplicate, as closely as practicable, the
performance that is required of the actuation cevices in the esvent of
an accident,

anc further, in Section D.4, 1% states that:

when actuated equipment is not tested during reactor operation, it
should be shown that:

a. There is no practicable system design that would permit operation
of the actuated ecuioment without adversely affecting the safety

-

or operability of the plant,

b. The probability that the protection system wili fail to initiate
the operation of the actuated equipment s, and can be maintained,
acceptably low withcut testing the actuated eguipment during
reactor cperation, and

c. The actuated egquipment can be routinely tested when the reactor
is shut down.

[EEE Standard 328-13977, "Periodic Testing of Nuclear Power Generating
Station Class 1E Power and Protecticn Systems."3 states, in pars, in

Section 3:

Overlap testing consists of channel, train, cr load=group verification
by performing individual tests cn the various ccmponents and subsystems
of the channel, train or loac group. The individual compcnent ang sub-
system tests shall check parts of adjacent subsystems, such that the
entire channel, train or load group will be verified by testing of
individual components or subsystems.

and, in part, in Section 6.3.4:



Response time testing shal! be reguired only on safety systems or
subsystems to verify that the resgonse times are within the limits of
the cverall respcnse times given in the Safety Analysis Report.

Sufficient overlap shall be provided to verify overall system response.

The response time shall include as much of each safety system, from
sensor input to actuated equipment, as is practicatle fn a single test.
Where the entire set of equipment from sensor to actuated equipment
cannct be tested at once, verir cation of system response time shall
be accompiished Dy measuring the response times of discrete cortions
of the system and showing that the sum of the resconse times of all is

within the limits of the overall system recuirement.

in adeition, the following criteria are appiicable %0 the ESF: General
! : . . 4
Design Criterion 40 (GDC 40), "Testing of Containment Heat Remcval System,"
states that:

The containment heat removal system shall bSe designed to permit
appropriate periodic pressure and functional testing to assure:

a. The structural and leaktight integrity of its ccmponents.

b. The operab‘lity and performance of the active compcnents of the
system.

e The operability of the system as a whole and under conditions as
close to the design as practical, the performance of the full
cperational sequence that brings the system into operation,
including operation of applicablie portions of the protection
systems, the transfer between normal and emergency power sources,
and the operation of the associfated cocling water system.

GOC 37, "Testing cf Emergency Core Cocling System," GDC 43, “"Testing
of Containment Atmosphere (leanup Systems," and GOC 46, "Testing of Cooling
wWater System," are similar.



Standard Review Plan, Sectiecn 7.1, Appendix 8, "Guicance for Evaluation

of Conformance to [EEE STO 279,"s tates, 1n Section 11, that:

Pericdic testing should dupliicate, as closely as practical, the overall
performance required of the protection system. The test s ould confirm
operability of both the automatic ang manual circuitry. .he capabiiity
should be proviced tc permit testing during power operation. Wwhen this
capability can only bDe achieved by over'apping tests, the test scheme
myst be such that the tests do, in fact, overlap from cne test segment
to ancther.

Also applicable are Standard Technical Specifications for General
Electric Boiling Water Reactors, Tables 4.3.1.1-1, 4.3.2.1-], and

3.3.1s1.7

o

3.0 REACTOR PROTECTION SYSTEM
3.1 Description

The Reactor Protection System (RPS) includes the sensors, amplifiers,
logic and other equipment essential to the monitor .ng of selected nuclear
power plant congitions. [t must relifably effect a rapid shutdown of the
reactor if any one or a combination of parameters deviates Deyond pre-
selected values to mitigate the ccnsequences of a postulated design 2asis
avent,

The RPS consists of two parallel channels, each having separate power
supplies and separate trains of seasor trip contacts. Each channel fis
designed on a fail! safe principle, i.e., de-energization will cause a scram.
The RPS is designed so that both channels must Se de-energized to cause a
scram and must De reset manually subsequent to a scram and prior to startup.
The RPS parameters and channel logic as identified in the Big Rock Point
Technical Spect’“cat‘cns6 are:



Trip

Contacts Coincicence
in Each in Each
Sensor ard Trip levize Channe! Crannel
High Reactor Prassure 2 1 out of 2
Low Reactor water legve 2 1 out of 2
Low Steam Orum Water Leve) | 1 out of 2
Main Steam Line Backup I[solation Valve Closure 2 1 out of 2
High Zondenser Pressure 2 1 out of 2
Aigh Enclosure Pressure 2 1 out of 2
High Scram Dump Tank Level 2 1 out of 2
Recirzulation Line Valves Closed 12 1 set out of 2
High Neutron Flux 3 2 oyt of 3
Short Periong 2 1 syt of 2
Manual Scram i 1 out of 1
Loss of Auxiliary Power Supply 1 1 out of 1
Protection Against Piccammeter Failure 3 1 downscale
1 upscale

3.2 Evaluation

The Standard Technica! Specifications (STS) for General Electric Bofl=
‘ng Water Reactors inccorpcrate al! the criteria fdentified in Section 2 of
this report. The evaluation of the RPS is made by comparing BRP Technical
Specifications testing and surveillance requirements, insofar as oossible,
with the requirements for similar functions in the STS.

Table | provides a comparison of the testing and surveiliance require-
ments of the 2RP RPS as specified in the BRP Technical Specifications,
supplemented by plant test procedures, and as specified in the STS. Since
the STS was prepared for use with BWR Class 5 and BRP 15 a BWR Class 1, the
RPS functions are not necessarily the same for the two technical specifica=
tions. This {s taken into account in the evaluation.

Table 1 was originally prepared by B8RP based on the surveillance and
testing requirements in Section 6.1.1 and 6.1.2 of the BR? Technical
Specifications and supplemented by BRP Test Procedures. The table has Deen



TABLE 1. REACTOR PROTECTION SYSTEM SURVEILLANCE

Modes
Channel For Which
Functional Channe | Survetillance
Channel Check Test Calibration Is Required
RPS Input e

Trip Function® BRP STS BRP SIS BRP SIS BRP SIS
ligh Reactor Pressure Npc . d S R€ M R€ R pof PO, SU
Low Reactor Water Level nec.d4 s RY M kY R POt PO, SU
Low Steam Drum Water neC.d  NA jh NA RN NA pof NA
lLevel
Main Steam Line Backup NPCsd NA RY M R R pof PO
Isol. Valve Closure
High Condenser Pressure NPC.d NA R3 NA RJ NA pot NA
High Enc losure Pressure NPC.d NA Rk M RK Q pof PO, SU
High Scram Dump Tank Npcsd NA R! M R! R pot PO, S0,
level R
Recirculation Line Valves NPC NA K™ NA @i NA pof NA
Closed
High Neutron Flux o Su,S MR SU LW Wwo,vP SA, W pof PO
Short Period W NA M, K4 NA yr NA pof NA
Loss Auxiliary Power npd NA Rt NA pt NA pof HA
Supp ly®
Protection Against Pico- Npu NA RO NA RO NA pof NA

anmeter Circuit Failure



TABLE 1. (continued)

RPS Input
Trap Function

Manual Scram

RPS Logic and Power
Switch Operation

a. A description of each function 1s given in lelter:

regarding SEP Topic VI-10.A.

Modes
For Which
Surveillance
Is Required

Channel
Functional Channel
Channel Check - Jeask. . ~ Calibration
BRp st mee sis®  BRP SIS
npd NA RY NA NA NA
Ww NA M,RW NA NA NA

b. Also referred to as "High Reactor Building Pressure.™

BRP 515

pof PO, SU,
HS,CS,
R

pot i

R. A. Vincent to D. M. Crutchfield dated 3/29/82

¢. Continuously monitored by RPS logic and operational event recorder, control room alarm and RPS channel
scram occurs if parameter exceeds RPS trip selpoint.

d. Channel checks, as defined by the Standard Technical Specifications, are not used to make a qualitalive

assessment of channel behavior.

e. Calibrated per procedure IRPS-1, functionally tested per procedure IR-32.

f. Refter to paragraphs 1.2.1, 6.1.1 and 6.1.2 of Big Rock Point Techmical Spec if icatons,

g. Calibrated per procedure IRPS-2, functionelly tested per procedure [R-32.

h. Calibrated per procedure IRPS-4, functionally tested per procedure ITK-32.



TABLE 1. (continued)

footnotes (continued)

i. Switch set per procedure TR-37, switch iested per procedure TR-32.

j. Calibrated per procedure IRPS-5, functionally tested per procedure TR-32.
k. Calibrated per procedure [RPS-3, functionally tested per procedure TR-32.
I. Calibrated per procedure IRPS-11, functionally tested per procedure IR-32.
@m. Calibrated per procedure IRPS-8, functionally tested per procedure IR-32.

n. Power range channels #1, 2 and 3 (for High Neutron Flux) and intermediate range channels #4 and 5 (for
Short Period) meter indication logged by operator.

0. Calibration checked against heat balance weekly (if not more trequently) per 17-06, functionally tested
monthly per T30-01 and at refueling per TR-32.

p. Bench calibrated when required per procedure INMS-b.

g. Functionally tested per procedures 130-01 and TR-32.

r. Bench calibrated when required per procedure ITNMS-8.

s. Also referred to as “RPS Bus Undervoltage."

L. Calibrated per procedure IRPS-7, functionally tested per procedure IR-32.

u. Continuously monitored by RPS logic, channel scram occurs as described in note 7.

v. Functionally tested pee procedure TR-32.




TABLE ). (continucd)

Footnotes (continued)

w. C(hecked weekly per procedure T7-04, tested monthly per T30-01, tested at refueling per procedure TR-32
and TR-33 (twming).

PG - Power Operation
HS - Hot Shutdown

€S - Cold Shutdown
SU - Start Up

H - Hourly

M - Monthly

NA - Not applicable

NP - Not performed

R - Major refueling (not less frequent than once every |12 months)
SA - Semiannually

V - Variable

W - Weekly




modifiea to fnclude the surveillance ani test requirements specified in the
STS for the RPS systems. Because of the differences Detween a 3WR Class 1
and a BWR Class 5, six of the BRP RPS are not incluged in the Standard
Technical Specificatfons. This difference does not effect the evaluation
presented oe’ow.

3.2.1 Channel Checks

The STS cefines Channel Checks as "the gualitative assessment of chan-
nel behavior during operation by observation. This determination shall
fnclua., where possible, comparison of the channel ingicaticn and/or status
derived from independent instrument channals measuring tne same parameter.”
The BRP Technical Specifications dc not require RPS channel checks. Tast
Procedure T7-Ud4 does require weekiy channel cnecks of the RPS lcogic by
simulating a High Reactor Building Pressure trip. Cperating proceduras
also require the reactor operator to log the sower and intermeciate ~ange
neutron flux channels each hour.

3.2.2 Channel Calibrations

The STS requires RPS channal calibrations quarteriy, semi-annually, or
at refueling intervals. BRP Technical Specifications do not reguire RPS
channel calibrations. BRP's RPS channeis are calibrated from test pro-
cedures on a refueling time interval, but not less ‘requent than once every
12 months. (See Appendix A for a partial list of test proceduras.) Wwith
the exception of the Main Steam Line Valve Closure, 8RP's calibration
intervals are greater than those specified in the STS.

3.2.3 Channel Functional ~ac

The BRP Technica .peu - .astions, Section 7.6, establish the reguire-
ments for monthly channel operational checks cf the RPS and Section 6.1.5
requires functional tests be performed at 2ach refueling fnterval (zut not
to exceed 12 months). As can be seen from Table 1, this is less freguent
than required by the STS.

10



31.2.4 7 3 Response Tests

The STS requires that the RPS response time of 2ach trip function shall
be demonstrated to be within fts limit at least once every 18 months. The
BRP Technical Specifications reguire only that the RPS response time shall
be less than 100 millisecsonds. There are noc requirements in the SRP Tech-

‘~al Specifications for RPS response time testing. Response time testing
of the RPS is accomplished auring each refueling interval under the control

of test orocedures.g

The procedures do not irclude response testing of the RPS senscrs. The
RPS logfc response test consists of measuring the time from the opening of
High Reactor Building Pressure (HRBP) sensor trip circuit breaker until the
RPS output relays and solencids are de-energized. This test is repeated
for each of the RRBP senscrs. Since ail senscrs wizn the exception of the
Neutran Flux Monitors are bistables, this test fs acequata for the R?S
logic respons~ test. The response times of the Neutron Flux Mcnitor chnan-
nels, which can be critical uncer certain acc’dent conditicns, ang have a
agifferent input path to the RPS logic, are not measured.

The response time test procedures do not inciuce measurinrg the time
response of the Turbine Trip signal initiation to the Emergency Stcp Valve

closure.
4.0 ENGINEERED SAFETY FEATURES 3YSTEM

4.1 Description

The 81g Rock Point Final Hazards Report8 does not differentiate
between the Reactor Protection System (RPS) and the Engineered Safety Fea-
tures (ESF) systems. Using the definition in the Standard Review Plan,
Section 7.3, the ESF is comprised of those systems which are required to
function automatically to mitigate the consequences of a postulated design
basis accident. Based on this definition and the Big Rock Point Technical
Specifications, the following safety systems will be classified as com=
prising the Big Reck Point ESF for this report:

11




Emergency Core Cooling System
Containment Spray System
Emergency Condenser System
Containment Isolation System
Reactor Depressurization System

4.2 Evaluation

Table 2 provides a comparison of the requirements for testing and
surveillance of the ESF as established by the $TS and those established Dy
the BRP Technical Specifications. The informaticn was obtained from the
same sources as thosa icentified in Section 3.2 of this regort. The fol-

Towing suamarizZes tne results of this evaluation:

4.2.1 Emergency Core Cocoling System

The BRP Technical Specifications, Taole 11.4.1.4a, reauire calibration
of the core spray inftiating sensors at each majer refueliing, anc an instry~
mentation functional trip test at guarterly intervals. Test procedures are
used for performing these calibrations and functional tests. There are no
requirements for channel checks cr response time measurements in the 3RP
Technical Specifications. Test procedures do provide for monitoring the
actuation times of the various core spray valves. The primary emergency
core cocling valves are tested and timed on a monthly basis using test
procedures. All cther valves in the Core Spray System are tested and timed

t each refueling interval. B8RP has no requirements or procedures for
performing a response time test of the Core Spray System from the sensor
input to the completion of the output functien.

4.2.2 Enclosure (Containment) Soray

Table 11.4.3.4 and Section 11.4.3.4 of the B8RP Technical Specifications
reguire channel functional testing and instrument calibration at each
refueling outage but not to exceed 18 months. The BRP Technical Specifica-
tions do not reguire channel checks or response time testing of the system;
however, test procedures do require valve respcnse time tests e mace and

12



TABLE 2. ENGINEERED SAFETY FEATURES SYSTEMS SURVETLLANCE

Channel Modes For Which
Channel Functional Channel Surveilllance For
__Check __Test  Calibration Is Required
. FESF System BRP _ STS B8RP STS  BRP SIS BRP SIS
Emergency Core Cooling NpL S mMeqd M Re K po.Rf PO, SU,HS
(Core Spray System) RY CS,R
Containment (Enc losure) Spray" Npo NA r9 NA R NA poJ NA
Emergency Condenser System NP,k S Rl M Rl R PO* PO, SU
Containment Isolation System NP S MR M MR O Q PO,"R™ PO, SU,HS
SD,CsP
Reactor Depressurization System WY S M:QS M Rt R PO,HSY PO SU,HS
R

a. Emergency Core Cooling System (both Core Spray System and Core Spray Recirculation System; the latler
of which is a strictly manual system) testing 1s fully described in lelter: R. A. Vincent to
D. M. Crutchfield dated 6/4/82 regarding SEP Topic VI-/7.A.3.

b. Channel checks, as defined by the Standard Technical Specifications, are not performed since initiation
channels do not feature indicators which can be used Lo make a qualitative assessment of channel behavior.

¢. Core spray valve stroke 1s verified using the hand controller per procedure 130-22 (see note | above).
d. Pressure switch operation is verified per procedure T90-09 (see note | above).
e. Calibration is performed per procedures IPIS-1 and RPS-2.

t. Reter to BRP Technical Specitication 11.3.1.4A.



TABLE 2. (continued)

Footnotes (continued)
g. Functional testing is performed per procedure T180-15.

h. Containment Spray System testing is fully described in letter: R. A. Vincent to D. M. Crutchfield
dated 3/29/82 regarding SEP topic VI-1C.A.

i. Ca'ibration is performed per procedure IP15-2.

j. Refer to BRP Technical Specification 11.3.3.4A.

k. Pressure sensors that effect automatic emergency condenser operation are those that initiate RPS scram
(see Table 1, Trip Function #1). As described in Table 1, these sensors are continuously monitored by RPS
logic and the RPS operational events recorder.

I. Calibration is performed per procedure IRPS-1. Functional testing is performed per procedure TR-34.

m. Functior | test of containment isolation as a result of RPS scram pertormed per procedure TR-52.

n. Calibration of area monitors, which provide containment ventilation isolation from high radiation, 1s
performed by procedure RIP-15. RIP-15 also verifies automatic ventilation valve ¢ losure.

0. RPS scram results in full containment isolation. RPS input sensors are calibrated as described in
Table 1.

p. Refer to BRP Technical Specitication 3.6.
q. Channel checks and verification of automatic operation verified per procedure 17-22.
r. Functional tests to verify proper operation of RDS cabinet electromics pertormed per procedure 130-28.

5. Functional tests of the RDS depressurization valves are performed per procedure 190-12 to verify valve

operability. Functional tests of the RDS isolation valves are performed per procedure T90-07 to verify
valve operability.




€l

TABLE 2. (continued)

Footnotes (continued)

t. Calibration is performed using procedures IRDS-1 (reactor water level transmitters), IRDS-2 (steam drum
water level transmitters), IRDS-3 (electric fire puap discharge pressure switches) and IRDS-4 (diesel fire
pump discharge pressure switches).

u. Refer to BRP Technical Specification 3.1.5.

v. RDS's full actuation capability verified per IR 48.

x. Refer to BRP Technical Specification 4.1.2b.

€S - Cold Shutdown

HS - Hot Shutdown

M - Monthly

NA - Not Applicable

PO - Power Operation

NP - Not Performed

PO - Power Operation

() - Quarterly

R - Refueling

5 - Once every 12 hours

SD - Shutdown

W - Weekly




data taken once each refueling period. There are nc requirements or pro-
cedures for response testing the Enciosure Spray System senscrs or lcgic
circuitry. Consumers Power Company considers the above valve response time
testing adequato.g

4. 2.3 Emergency Condenser System

Section 6.1.5 of the Big Rock Technical Specifications requires func-
tional testing of tne Emergency Condenser System not less frequent than
snce every 12 months. It does not regquire channel checks, instrument cali-
bration ar respcense testing. Reference 9 imp'ies that test procedures are
available for surveillance testing of all safety related systems and that

-
)

the Containment Spray System is typical. To the extent the Emergency
Concdenser System is typified by the Containment Spray System surveillance
require= ments, as ‘mplied in Reference 9, test procecures will reguire
instrumenta=- tion sensors to be calibrated and the Emergency Ccondensor
valves closing response time to be measured during each refueling cycle.
The system would not be response tested from sensor to valve cperation (eng
%0 end) as required Dy I[EEE Standara 333.3 Refaerance 10 states that test
procedure [RPS-1 calibrates the reactor pressure sensors that initiate the
Emergency Condenser actuation and IRPS-1 is required by Test Procedure
TR=34.

4.2.4 Containment [solation System

Section 3.7 of the BRP Technical Specifications provides the require-
ments for testing the Containment Isolation System. Section 3.7a reguires
that the containment sphere be leak checked at least once every six months.
Section 3.7b requires functional testing of the main isolation valves in
both the manual and automatic modes at least once every 12 months. It also
requires that the automatic controls and instrumentation associated with
the valves be tested at quarterly intervals. Reference 10 incdicates test
procedures are used to perform response time testing of the isclation valves
at each refueling but not for the total system. Since Containment Isclation

is initiated by the RPS sensors "Reactor Low Water Level" ana "Reacter Rign
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Containment Pressure,” these sensors are calibrated every refueling cycle
as described in Section 3.2.2 of this report. The system response time is
not measured from the sensor actuation %o the valve closures as required in
[EEE Standarg 338.3 System response time testing and calibrations are

not specified in the BRP Technical Specification.

4.2.5 Reactor Depressurization System (RDS)

Sections 4.1.5 and Table 4.5.2.h of the BRP Technical Specificaticns

1

set forth the surveillence requirements for the RCS. They specify that the

1.

ROS isolation valves shall be test cperated at least once 2avery %three

L

months, the depressurization valves will be test operateu during coid shut=

down, but not more oftan than once every three months, the instrumentation

9
|

and system logic will be functicnally tested once a month, and the fnstry-

ments will be calibrated at each major refueling.

The B8RP Tecnniza! Soecifications do 70t require channel checks cor
response time testing. To the extent that the RCS is typified by the Con-
tainment Spray System, as implieg in Raference 9, the valves will de
response testad at each refueling interval. The procaedures for these tests
were not included in Appgendix A. There are no recuirements for and-to-end
respcnse time testing of the RDS.

5.0 SUMMARY

The review of the refererce material has determined that parts of the
testing and surveillance of the Big Rock Point Plant RPS and ESF do not
meet the criteria established in Section 2 of this report. The areas of
noncompliance are as follews:

1. The Big Rock Point Technical Specifications do not require cali-
bration of the initiation channels for the RPS, the Emergency
Condenser System, and the Containment Isolation System. Calibra-

tion of these systems is controlled oy plant test procedures;



2. The Big Rock Point Technical Specifications specify response
times but do not require response time testing of the RPS and ESF
systems. Response tests are controlled by plant test procedures;
RPS response test intarvals are greater than that specifieag in
the STS;

3. Response testing of the RPS does not include the sensors which
initiate RPS action or ESF action. Response testing of the ESF
systems does not include the system logic which actuates the
valves. It includes only the opening ana/or clesing time of the

valves when actuated from the hand switch in the control room;

4. Neither the B3RP Technical Specifications nor the informaticn in
Reference 9 requires channel checks be performed at any time as

: e P 7
required in the Standard Technical Specificaticns.

Channel functional tests of the RPS are gerformed at each

wn

refueling interval which is not in agreement with the monthly
tests required by the STS.
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APPENDIX A
A PARTIAL LISTING OF TEST PROCEDURES FOR BIG ROCK PQINT
RPS AND ESF TESTING AND SURVEILLANCE

Number Title

IRPS~1, Rev. ¢ "Calibration and Testing of Reactor Pressure
Sensors."

IRPS-2, Rev. & "Calibraticr and Testing of Reactor Water Level
jensors."

IRPS=-3, Rev. 4 "Calibraticn and Testing of Reactor Enclosure
Hi=Pressure Scram Sensors.”

[RPS=-4, Rev. 5 "Calibration and Testing of the Reactor Steam Orum
water Level Sensors.”

[RPS=5, Rev. 5 "Calibration and Testing of High Condenser Pressure
Scram Sensors.”

[RPS=6, Rev. ¢ "Calibration and Testing of High Condenser Pressure
Scram Sypass Pressure Switcres."

I[RPS-7, Rey. 3 "Reactor Protection System Uncervoltage Sre=ixer
Check."

IRPS-8, Rev. 3 "Calibration and Testing of the Reactor Recircuia-
tion Pump Valve Pesition Scram Switcnes."

IRPS~11, Rev. 3 "Cleaning and Inspection of Scram Dump Tank High
Level Sensors."

TR=01, Rev. 8 "Control Rod Orive Performance Testing."

TR=32, Rev. 11 "RQeactor Protection System Scram Senscr Tast."

TR=33, Rev. 5 "Reactor Protection System Response Time."

SOP 31, Rev. 2 "Nuclear Instrumentation System."

TR=27, Rev. © "Control Rod Drive Scram Dump Tank Vent Delay."
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TR=52, Rev.

TR=80, Rev.
TR=04, Rev.
TR=01, Rev.

"Sphere
"Master
"Week'ly

"Monthl

Isolation Test."
Scram Valve Cperapility Test."
Reactor Protection Logic System Check."

y Reactor Protection System Test at Power."

24



Enclosure 2

SYSTEMATIC EVALUATION PROGRAM
VI-T0.A

BIG ROCK POINT

TOPIC: VI-1 ., TESTING OF REACTOR TRIP SYSTEM AND ENGINEERED SAFETY
"7 " ES, INCLUDING RESPONSE TIME TESTING

| INTRODUCTION

The purpose of this topic is to review the reactor trip system (RTS)
and engineered safety features (ESF) test program for verification
of RTS and ESF operability on a periodic basis and to verify RTS and
ESF response time in order to assure the operability of the RTS and
ESF. Response times should not exceed those assumed in the plant
accident analyses. Accordingly, the test program of "the RTS and ESF
was reviewed in accordance with the Standard Review Plan, including
applicablie Branch Technical Pasitions.

II. REVIEW CRITERIA

The review criteria are presented in Sec’'ion 2 of EG&G Report EGG-EA-
6029, "Testing of Reactor Trip System and “ngineered Safety Features."

I11. RELATED SAFETY TOPICS AND INTERFACES

Topic VI-7.A.3 discusses the question of testing protection.systems
under conditions as close to design cond 'tion as practical. There
are no topics that are dependent on the present topic iuformation for
their completion. :

IV. REVIEW GUIDELINES

Review quidelines are presented in Sections 3 and 4 of Report EGG-EA-
6029.

V. EVALUATION

As note’ in Sections 3 and 4 of Report EGG-EA-6029, Big Rock Point does
not satisfy current licensing criteria because:

1. "The Big Rock Point Technical Specifications do not require cali-
bration of the initiation channels for the RPS, the Emergency
Condenser System, and the Containment Isolation System. Calibra-
tion of these systems is controlled by plant test procedures.”

Our contractor's audit of these procedures is described in Section
3.2, 3.2.1, 3.2.2, and 3.2.3. The only area where the procedures
do not conform to the current technical specification requirements
is calibration frequency. The licensee has noted that ooerating
experience has demonstrated acceptable failure rates ana little
irstrumentation drift, The staff agrees.



"The Big Rock Point Technical Specificatioms specify response times
but do not require response time testing of the RPS and ESF
systems. Response tests are contro’led by plant test procedures;
g:g response test intervals are greater than that specified in the

As noted previously in this report, the use of procedures is
acceptable to the staff. For the Big Rock Point. the staff agrees
with the licensee position that operating experience justifies

a test interval that is larger than that specified in the Standard
Technical Specification (STS).

“Response testing of the RPS does not include the sensors which
initiate RPS action or ESF action. Response testing of the ESF
systems does not include the system logic which actuates the
valves. It includes only the opening and/or closing time of the
valves when actuated from the hand switch in the control room."

With regard to the testing of RPS and ESF sensors, the staff noted
that neither IEEE Standard 338-1977 nor Regulatory Guide 1.118
requires response time testing of neutron detectors. However,
Regulatory Guide 1.118 does recommend the testing of cable
capacitance or other suitable test. The remainder of the sensors
that provide an input to the protection system logic are snap
action, blind sensors. Such sensors are not suitable candidates

for response time testing in the field. However, the neutron
monitoring cables and 51gna1 processing equipment should be response
time tested.

With regard to the ESF valve actuation logic, the staff noted that
it is composed of relays that are similar to those found in the
RPS and the valve controls. The RPS and valve control relays are
response time tested.

Based on past experience at Big Rock Point, response time testing
of the ESF valve logic is unnecessary (assuming that degradation due
to wear out will be detected by response time testing of similar
components ),



VI.

4, "Neither the BRP Technical Specifications nor the information in
the licensee's March 29, 1981, (letter from R. A. Vincent to D. M.
Crutchfield on this topic) requires channel checks be performed at
any time as required in the Standard Technical Specifications.”

The staff has noted that the protection system input sensors are
blind, bistable devices for which channel checks are not suitable.
Procedures require hourly checks of the power range and the
intermediate range channels and weekly functional test of the high
reactor building pressure trip. The neutron monitoring system is
%he.only analog system that provides an input to the protection
ogic.

5. "“Channel functional tests of the RPS are performed at each refueling
interval which is not in agreement with the monthly tests required
by the STS."

CONCLUSION

Our contractor has conducted an audit of typical instrumentation that
provides input signals to reactor protection system (as defined in
General Design Criterion 21) and the protection logic. From the staff's
review of our contractor's report, we have determined that some sensors
and their signal processing and logic elements are not tested in a
manner that satisfies current licensing criteria.

It is the staff's position that the design of systems which are required
for safety shall include provisions for periodic verification that the
minimum performance of instruments and control is not less than that
which was assumed in the safety analyses. The bases for this position
are General Design Criterion 21, Section 3.9 of IEEE Standard 279-1971,
and IEEE Standard 338-1971.

The need to implement a neutron monitoring system response time test
will be determined during the integrated assessment.

The staff has also determined that required instrument calibration is
performed in accordance with plant procedures, however, some of these
tests are not included in the plant technical specifications. The need
to revise the plant technical specifications will be determined during
the integrated assessment.



