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August 28, 1981

Docket No. 50-255
LS05-81~ 08-082

Mr. David P. Hoffman

Nuclear Licensing Administrator
Consumers Power Company )
1945 W Parnall Road

Jackson, Michigan 49801

Dear Mr. Hoffman:

SUBJECT: SEP TOPIC VIi-].A, ISOLATION OF REACTOR PROTECTION SYSTEM
FROM NON-SAFETY SYSTEMS, INCLUDING QUALIFICATION OF ISOLA-
TION DEVICES, SAFETY EVALUATION FOR PALISADES

Enclosure 1 is a revised Technical Evaluation Report on this topic.
- The report has been modified to reflect the information provided in
your letter of June 29, 1981, :

Enclosure 2 is a copy of our revised safety evaluation report that

is based on Enclosure 1. This evaluation supports the findings of
the staff safety evaluation of Topic VII-1.A and recommends modifica-
tions to the Reactor Protection System. »

The need to actually implement these changes will be determined during
the integrated safety assessment. This topic assessment may be revised
in the future if your facility design.is changed or if NRC criteria

relating to this topic are modified before the integrated assessment is

completed.
Sincerely,
Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Licensing
) o - ' ,
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Mr. David P. Hoffman

. ¢C

M. I. Miller, Esquire
Isham, Lincoln & Beale
Suite 4200

One First National Plaza
Chicago, I1linois 60670

Mr. Paul A. Perry, Secretary
Consumers Power Company '
212 West Michigan Avenue
Jackson, Michigan 49201

Judd L. Bacon, Esquire
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201
Myron M. Cherry, Esquire
Suite 4501 .

.* One IBM Plaza .
- Chicago, I11inois 60611

Ms. Mary P. Sinclair -

Great Lakes Energy Alliance
5711 Summerset Drive
-Midland, Michigan 48640

_ Kalamazoo Public Library
315 South Rose Street
Kalamazoo, -Michigan 49006

" Township Supervisor

" Covert Township - -

Route 1, Box 10
Van BurenACopnty, Michigan 49043

Office of the Governor (2)
Room 1 - Capitol Building
Lansing, Michigan 48913

~ William J. Scanlon, Esquire

2034 Pauline Boulevard =
~ Ann Arbor, Michigan 48103- -

Palisades Plant :
ATTN: Mr. Robert Montross
- Plant Manager

. Covert, Michigan 49043

U. S. Environmental Protection
Agency : 4

Federal Activities Branch

Region V Office

ATTN: EIS COORDINATOR

230 South Dearborn Street

Chicago, Il1linois 60604

Charles Bechhoefer, Esq., Chairman
Atomic Safety and Licensing Board
Panel '

U. S. Nuclear Regulatory Commission f

Washington, D. C. 20555

Dr. George C. Anderson 4
Department of Oceanography
University of Washington

Seattle, Washington 98195

Dr. M. Stan]ey,Livingston
1005 Calle Largo

“Santa Fe, New Mexico 87501

Resident Inspector

c/o U. S. NRC
Palisades Plant

Route 2, P. 0. Box 155

_C0vert, Michigan 49043
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~ .SEP TECHNICAL EVALUATION
. ~_ TOPIC VII-1.A
ISOLATION OF REACTOR PROTECTION SYSTEM -
FROM NON-SAFETY. SYSTEMS

PALISADES

1.0 INTRODUCTION

The objective of this review is to determine if non-safety systems
which are electrically connected to the Reactor Protection System (RPS) are
properly isolated from the RPS and if the isolation devices or techniques
used meet current licensing criteria. The qualification of safety-related
equipment is not within the scope of this review. ‘ :

Non-safety systems genérally receive control signals from RPS sensor
~current loops.. The non-safety circuits are required to have isolation
devices to ensure electrical independence of the RPS channels. Operating

experiehcé has shown that some of the earlier isolation devices or arrange~

ments at operating plants may not meet current licensing criteria.

2.0 CRITERIA

- General Design Criterion 24 (GDC 24), entitied, "Separation of ProtécQ :'
"i' tibn and Control Systems," réquires that: e ‘ |

The protection system shall be separated from control sys-
tems to the extent that failure of any single control system
component or channel, or failure or removal from service of
any single protection system component or channel which is
common to the control and protection systems, leaves intact
a system that satisfies all reliability, redundancy, and

" independence requirements of the protection system. Inter-
connection of the protection and control systems shall be

- limited so.as.to assure that safety is not s1gn1f1cant1y :
1mpa1red . _

1EEE-Standard 2791971, entit]ed “Criteria for Protection Systems for
Nuc]ear Power Generating Stations," Section 4.7.2, states:

Vs



The transmission of signals from protection system equipment .
-~ for control system use shall be through isolation devices
_which shall be classified as part of the protection system
and shall meet all the requirements of this document. No
- credible failure at the output of an isolation device shall
prevent the associated protection system channel from meet-
ing the minimum performance requ1rements specified in the
design bases.< : :

Examp]es of credible failures 1nc1ude short circuits, open
circuits, grounds, and the application of the maximum cred-
ible AC or DC potential. A failure in an isolation device
is evaluated in the same manner as a failure of other equ1p-

_ment in the protectlon system.

N

"3.0° SYSTEM DESCRIPTION

The reactor protection.system (RPS) includes the sensor 1nstrumenta-
tion, amplifiers, logic, and other equipment necessary to mon1tor selected

' nuc]ear steam supply system conditions and to reliably effect a rapld reac-‘

'tor shutdown if any one’ or a combination of conditions deviates from a

'preselected operat1ng range.. The system functions to protect the reactorf’fﬁ"'

‘ core.

~ The four RPS trip baths consist . of'redundant sensors, bistables, and

1re1ays operat1ng through co1nc1dence 1og1c to ma1nta1n power to, or remove »":

Tt from, the control rod drive (CRD) c1utches. ‘Four independent and separ-

ate measurement channels norma]]y monitor -each safety parameter., Ind1v1dua] ,;f*fc

a:;'channel tr1ps occur when the measurement reaches a prese]ected value. TWo- '

{;f‘out of -four channel tr1p logic provides trip s1gnals to one-out- of - s1x PREERRI

R jmatr1x 1og1c units, each of wh1ch causes a d1rect tr1p of the rontactors 1n o
’"’37'f1.the a-¢ supp]y to’ the CRD clutch power supp11es. . '

',vTheiR?S is deriveu from the fo]Towing inputs:
(1)' Hfgh rate-offchange of power;~
:if (2) High power level.

- (3) Low reactor_coolant flow -

3 'A‘--;u,. "L}v“'.v'“
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(4) Hiéh pressurizer pressQre f-
’ (5) _Therha]Vmargin/low;ﬁréssuré

(6) Loss of ]oad

(7) Low steam generatsr watér nge]s

(8) Low. steam generator pressure 1éve1s“

(9) Manua]ltrip

(10) High containment bressurer
it’é.d ‘EVALUATION

_ Four basic types of isolation devices are used between the safety o
circuits and the non-safety devices. Devices used for isolation are '
opt1ca1 1so]ators, thermistors, resistors, and operational amp11f1ers,l',*
th1ch are descr1bed in the f0110w1ng paragraphs

. 4.1 Thermistor Isolation. Tennecomp Systems drawmgs4 show that
l 1so1at1on for ‘the RPS ana]og signals to-the data logger is achieved by 1-K
' ohm’ thermistors. The following RPS analog signals . have th1s type of

iso]ations
a. Steam generators A and B pressure (channs1'A0n1y).Ai_
" b. Primary'cooiant fipw (channel A only).
,,,;c- Stegmsgenératorswé and B Qater~]eye1 (chahnel A pniy)r‘
:'d.' Primary'coojant loops 1 and 2 outiet teﬁperature (channel A only).

é. Primary coolant loops 1 and'2‘in1et‘temperature (channel A only)..



f.  Neutron flux safety (channels A through D).
 The above RPS analog signals input to the RPS logic system and to the
Tennecomp data logging system. The data logging system is located in the
field remote station (FRS) in the plant feedwater purity room.
RPS analog signals connect to input COnditioning cards in the FRS.
intra-cabinet assembly. The input conditioning cards include two 1-K ohm

positive temperature coefficient thermistors and zener diodes for isolation.

Reference 5 describes the protection provided by the input condition-

_ing cards against high voltage surges and overloads. It also analyzes the

result of two or more inputs tied togethef,as a result of a mu]tip]exer
relay failure. The analysis does not eVa]uate the effect of open and

- shorted circuits or maximum credible AC and DC potential on the output of
- the isolation device. Moreover, IEEE Standard 279-1971 states that the

isolation deVice shall be classified as a part of the protective system and

. shall meet all the requirements of the standard. There is no indication
. that the input conditioning cards have been des1gned and qua11f1ed to

Class 1E requirements. Qua11f1cat1on of these units shou]d be addressed

i_J‘dur1ng the integrated assesment.

.4.2 Isolation by Resistors-and Optical Isolators. Reference 5 and‘
the Tennecomp drawmg6 shows the 1so]at1on of d1g1ta1 RPS s1gnals in the

B data 1ogger is by 36K ohm- 1nput res1stors and opt1ca1 isolators. The RPS '
.. aigital output_s1gna]s to the data logger are by relay contact.. These

signals are:
fa._ Reactor control rod drive, c]dtch-power reiays .
~b.  Reactor trip
e,’Ac} . Pressurizer pressure high (chanhele A through D)

d. Reactor core neutron flux (channels A through D)
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+ recorders, remote.meters and auxiliary circuits.

® - @
e. Reactor power rate change (channe]s A through Dj
£ lThehna1 margin (channels A through D)
g. Steam generétor A and B preséure‘(cﬁgnne1s A through D)
h.  Steam ggnerator A-ahd B water level (chénne]s A through D)-
i. Pfimary coo]ant_f]dw, 1pop'1 (chandels,A through p)'
_ j; Reactof 1oad, turbiné trip (channels A fhrouéh D) :

‘ Re]ay contact isolation is an acceptab]e means of 1solat1on between
RPS functions and control and non- safety equ1pment

4.3 Resistor Isolation to Computers. Sketch‘VII-l.A.]v5 erntifies
four RPS analog signals to the plant computer. These functions are:

- a. v.Neutrbn‘fiug start up rate (cﬁanne]_})
,.ﬁb. - Primary f]owt(channel A)

C. ‘Steém genératqr A pressure'(cﬁannei B).
ﬁ :dl | Sieém génerafor B'pres$uré (éhaﬁnéi‘B)"

Reference 5, page 5 1nd1cates the 100 ohm res1stors were not 1ntended -
as isolation dev1ces for RPS inputs to the F1scher & Porter p]ant computer
‘and with the except1on of the neutron flux start up. rate s1gna1 the 1nputslﬂﬁ ‘
are not in comp11ance w1th Sect1on 2 of” th1s report. 4
i 4.4 »iso1atibhmby bbe}ationailAmp]ifief.b‘Opérafibﬁai émp]{fiéré, B

"MOdel A709C, are-used as isolation buffers inithe neutron flux start up'

.. rate channels to the Fischer & Porter computer. They are also used in the o
" neutron flux safety channels to the Tennecomp auto logger as well as to ’




The Model A709C operational amp]ifier is a relatively Tow ihput

1mpedance amplifier and was not designed to be used as an isolation
buffer. Qualification as class 1E equ1pment under Reg. Guide 1. 898
should be addressed at the 1ntegrated assessment.

5.0

SUMMARY

Based on current licensing criteria and review guideTines, the plant

reactor protection system-complies to all current licensing criteria listed
in Section 2.0 of this report except for the following: ' '

1.  The isolation devices used'to iso]ate the RPS analog signals from:

the Tennecomp data logger, with the exception of neutron flux

safety channels, do not meet IEEE 279-1971 par 4.7.2 requirements.

2. There are no isolation devices between the RPS primary flow and
steam generator pressure channels and the Fischer and Porter '

plant computer.

‘7 3. Use of Model A709C Operatioha] amplifier as. an-isolation buffer

6.0

- Plants," 10 CFR Part 50, "Domest1c‘L1cens1ng of Production and Utili- R

device as defined in IEEE 279-1971 is quest1onab1e and requ1res
further eva]uat1on as class 1t equ1pment ’

REFERENCES .

Genera] Des1gn Criterion 24, "Separat1on of Protect1on and Contro]
Systems," of Appendlx A, "General Design Criteria for Nuc]ear Power

zation Facilities."

1EEE Standard- 279 1971' "Cr1ter1a for Protect1on Systems for Nuc]ear

' Power Generat1ng Stations.'

Appendix A to the operating ]1cense DPR20, Technical Specifications

~ “for the Palisades Plant, Consumer Power Company, Docket 50-255.

Il



Tennecomp Systems Drawing']éf}002815, Rev. C and T14-002815, Rev. O; f-

. Letter-R. A. Vincent to D. M. Crutchfield, Docket 50-255 DPRO-20,

Palisades Plant--SEP Topic VII-1A, Electrical, Instrumentation and
Control Portions -of the Isolation of the RPS from Non-Safety Systems,

'inc]uqing Qualification of Isolation Devices. June 29, 1981.

Tennecomp Systems Drawing 161-002811, Rev. B

" Combustion Engineering'Drawings 2966-E-2821; J]47-1J21, 2966-£-2858,
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Class 1E Equipment for Nuc]ear Power P]ants
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" APPENDIX A

NRC SAFETY TOPICS RELATED T0 THIS REPORT

Classification of Structures, Cbmponents and Systems.

Testing of Reactor Trip Systems and Eng1neered Safety Fea-
tures, Including Response T1me Testing.

ESF System Control Logic and Design

Systems Required for Safe Shutdown -
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SYSTEMATIC EVALUATION PROGRAM
TOPIC VII-1.A

PALISADES

VII-1.A, ISOLATION. OF REACTOR PROTECTION SYSTEM FRON NON- SAFETY
SYSTEMS, INCLUDING QUALIFICATION OF ISOLATION DEVICES

' INTRODUCTION

Non-safety systems generally receive -control signals from the reactor
protection system (RPS) sensor current loops. The non-safety circuits
are required to have isolation devices to insure the independence of
the RPS channels. Requlrements for the design and qua11f1cat1on of
isolation devices are quite specific. Recent operating experience has
shown that some of the earlier isolation devices or arrangements at
operating plants may not be effective. The objective of our review was

‘to verify that operating reactors have RPS designs which provide effective

and qualified isolation of non-safety systems from safety systems to
assure that safety systems will function as requ1red ' :

i
?

REVIEW CRITERIA

The review criteria are presented in Section 2 of EG&G Report 0490J;
"Isolation of Reactor Protect1on System fron Non-Safety Systems."

RELATED SAFETY TOPICS AND INTERFACES

AThe scope of review for this tonic was limited to avoid dup]icatlon of

- effort since some aspects of the review were performed under related

topics. The related topics and the subject matter are jdentified below.
Each of the related topic reports contain the acceptance criteria and

‘rev1ew gu1dance for its subJect matter.

" VI-7.C.1 | Independence of Onsite Sources
CVIII-T. A Degraded Grid- :
IX-6 .~ Fire Protection °

‘ .There are no safety top1cs dependent on the present top1c 1nformat1on

.

’ because proper 1soTat1on has been assumed

’REVIEW GUIDELINES

~ The review gu1de]1nes are presented in" Section 3 of Report 0490J.

IJ_EVALUATION N

Based on current licensing criteria and review guidelines, the plant

"-,reactor protection system complies to all current licensing criteria
. 11sted in. Sect1on 2 0 of EG&G Report 0490J except for the following:

et Ty s e Pepmn pmae o o eelmme Amaeomiasdn e e A w e et emm s mee e e s e o e ki et s 20 S @ e ——— ——

1. . The 1so]at1on dev1ces used to isolate the RPS anatlog s1gna]s from
the Tennecomp data logger, with the exception of neutron flux

~safety channels, do not meet IEEE 279-1971 par 4.7.2 requirements.: L
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2. There are no isolation devices between the RPS primary flow and . -

steam generator pressure channe]s and the Fischer and Porter
plant computer. -

3. Use of Model A709C operational amp11f1er as an isolation buffer
device as defined in IEEE 279-1971 is quest1onab]e and requ1res
further evaluat1on as Class 1E equipment.:

CONCLUSION

The staff's position is that suitably qua1if{éd isolators should be
provided for these channels or that the acceptab111ty of the present
design be Just1f1ed by the 11censee .
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