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Summa ry

Regulatory Guide (Reg Guide) 1.97, Rev. 3 was issyed to dentify an acceptabdle
method for ovuluatint desigr requirements of instrumentation necessary to
monitor plant variables and systems during and following an accident. This
report presents the results of the Pilgrim Nuclear Power Station (PNPS) Reg
Guide 1.9/ evaluation, Its objectives are (1) to identify how Boston Edison
(BECY) meets the Reg Guide V.97 guidance, (2) to fdentify deviations from the
guidance, along with corresponding resolution(s) of those deviations, and (3)
to fdentify the commitment schedule for correctirg identified deviations,

The results of the PNPS Reg Guide 1.97 evaluation are summarized below:

- Fifty six (56) variables have been reviewed for the PNPS Reg Guide
1.97 evaluation and ‘epresent the following scope:

2) Category 1 varigdles (779 instrument loops)
2) Category 2 varfables (99 instrument loops)
14 Category 3 var‘ables (158 instrument loops)

The large number of Categery 1 instrument loops s attributed to
the large number of 1selation valve position indicators eveluated.

- Thirty nine (39) vartadles comply without any need for exception
or corrective action. These are ideniified in Tadle 3, Section
1-3.1.7, Four (4)variables were downgraded (see Table 2, Section
1-1.2) to a)low compliance. This downgrading has been dased on
arquments provided by the Reg Guide 1.97 BWR Owne: 's Group and
concurred in by BECo.

- Thirteen (13) varfadles do not comply at thi; time. These
varfables are fdentified on Table 4, Section 1-3.1.2. Of thets
varfables, 11 wil) comply when upgraded. The upgrading wil)
require a modification, retrieval of ~dditiona) documentation or @
combination of the two (see Table 1, Summary).

Two (2) of the 13 variables have been detignated as *leave-as-is*
(see Table 1, Summary). This disposition has oeen applicd based
generally on one of the followine:

(1) design configuration of the components invelved

(2) physical limitations (1.e., spatia))

(3)  satisfying earlier design requirsments (i.e., previously
responded to in NUREG 0737)

- The Post Accident Sampiing System (PASS) wil) De evaluated and Vs
anticipated to meet or exceed the design and qualification
criteria for the following four (4) variabdles.

RCS Soluble Boron Concentration (Sample)
Analysis of Primary Coolant (Gamma Spectrum)
Primary Coolant and Sump

Radiation Leve! in Core Recircylation Loops



- One vartadle has vary'ng degrees of compliance. A total of 743
ingtrument 1oops werd reviewed for the variable, Primary
Containment Isolation Valve Posit'on. Of these, 598 'nstrument
loops were found not de comply with Reg Guide 1.97. [t shoula te
noted that a majority of the non-conformances identified for thig
variable could be attriduted to Instruments not needed to fo!low
an accident. This was especially true for the Insert and
withdrawa! valves (). e., 580 'nstrument loops) where the 1.97
design and qualification criteria could not be applled. The
rationale for taking exception to upgrading these lapps '3
provided 1n Section 1.3.1.2 of this repore.

- Two (2) broad areas of exception to the Reg Guide 1.97 gquigance
were electrical fsolation angd channe! redundancy. The Bases for
these exceptions are evaluated 'n Section 1<3.1.3 of this report,

. Quality Cuto?ory | vartadles reviewed for PNPS will De
environmentally qualified. The Category | varlables roau1r1n?
environmental qualification as 2 result of 1.97 guidance, »'1] not
be schedularly constrained by the 50.49 effort. Those vartadles
ire:

Primary Containment Pressure

Primary Conta'nment [solation Valve Position
Post Acclidgent Scno\'n? System

Containment and Orywe!! Quygen Concentration
Orywe!) Temperature

- Sefsmic qualification review for PNPS has been deferred pending
resolyution of Unresolved Safety Issue A-4G. The dasts for thig
geferral can De found ir. Section [1.4 of this report.

. Implementation activities during Phase Il wil! be completed by the
end of Refue! OQutage 24,

This report 's presented 'n two (2) parts:

.
.

Boston Edison Anglysis Methodo'logy

The approach taken to estabdblish conformance with Reg Gu'ide 1.97 or need
For action 's shown on Figure ). A statement regarding Soston Edtson's
intent to meet Rev, J of Reg Guide ) .97 's provides. sign ang
gual'fication Information for existing plant equipment has deen
collected and entered 'nto o computerized databdase. A drief
explanation of the head'ings ysed In that database 's presented on
Figure 2. Exceptions were taken to the criter'a in Reg Gulde 1.97.
These exceptions resulted in ee-ﬂgracin, four (&) vartadles and are
DASEd On arguments presented By the .97 BWR Quner's Group and are
presented in Section 1.1.2.

The technica) approach ysed to perform this evalvation ytilizes a
threshold acceptance criteria. The we'ghting factors used In
development of this methodology and consistently app!led throughout
this evaluation have Deen dased on engineering judgement ang
conversations with NRC. Boston Edison delleves that 'ts methodology
goes satisfy the bas'ic Intent of Reg Gu'de 1.97. Corresponding resylts
Ingicating conformance to, exception to, or deviation from Reg Cu'de
1.97 are evaluated. Improvements to correct identified deviations are
provided.

1"




I1. Conclusiunsg

A gescription s provided of how (he PNPS 1.97 database will be
maintainad. Some of the varlables round to conform to 1.97 guidance
My require additional information regaraing spec!fic design criteria.
Attention to this situation 1s sodressed. A general statement of
Boston Eaison's position regarding environmental euuii'lc‘tion of
apolicable varlables Vs provided. Se'smic qualification Yegquirements
for Piigrim are reviewed In 1ight of Unreso!ved Safety lssue, A.46,
Fimally, & statement regarding Boston £dison’'s 'ntent to complete Phase
I1 requirements per Supp'emant | 20 NUREG 0737 s provides.

Ag prescrided By Supolement 1 to NUREQ 0737, Boston £d'sen has attempted to
parform 1ty Reg Guide 1.97 evaluation In an Integrated fashion with other
related programs. Rea!izing this, 1t 1s anticipated that future 10000 changes
(@.9.. changes 'n the EOP's) may cause scope cnanlci to Reg Guige .97
compliance which will Be performed ynder 10CFRSO.S9 requirements without prior
notificatiun 29 NRC.

In submitting thig gocument, Boston Eatson satisfies its Prase [ commitment in
response 0 Supplement | to NURES 0737,

A commitment summary of PNPS improvements tO Do ‘mplemented and esceptions
taken 'n leaving an iInstrument 1oop(s) In the'r present configuration are
fgentified 'n Tad'le 1. Bracketed numders in the !ower lert-hang corner of
4N BOx represent the present degree of conformance of each var‘adle, while
those numbers In the Tawer right-nand corner tgent!fy *he erpected degree of
conformance, once ‘mprovements are made.

i1



{ P | tmen r
variable Impr ntg* X | .
|
I ROV Prassure , Type A Variaule upgrade cmeenee
(Thig 15 the same as RCS (provide for
Pressure for Type 8 4 C connection
varfadles. (Pressure 's redundant,
ingicated twice under Type safety-relates
C vartadle ) power sources,
Y3474 v
safety capling)
(28] 192)
. RPV Water Level’ upgrade cecnnce
(This ‘s a Type AL B (connect to re-
vartaple.) gundant, safety
related power
sources)
[$4] £100]
) Mydrogen Concentration’ p——— ledve as s
("his applies to the Type A
angd C vartable designations)
(621 (80) I

*See Section 13,142 for getalls

‘The PNPS 1. 97 evaluation Ingicates that th'ls vartadle Goes not comply with
Reg Gu'lde v W7
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Table | (gont'9)

!‘r’.." xs"!l""ﬂ!!. ‘l‘ln!'ﬂ:"_
4. Primary Contalnment lsolatien .
Valve Position
« IS700) AL B [J0leneen(94] pgrade
(eennect to
redungant
safety-relates
power sources
via tafety
cabling
o 57017 AL B [(M0)eeear(B4) upgrade cessnen
(same a8 adove)
- 154002 cemmmnn Teave a3 'y
- l843%6 cesennn leave a8 s
« I55068 A & B [10)eeesn(94] upgrade ceesnnn
(Agd a
regurdant
safety-related
power source
and new
position
switches)
- 158000 ceeamnn Teave as s
- I5800) cesmenn Tedve as s
« FOV-302-120 8 '23 cesenan Teave At s
- SVI02a12) B 122 cesaman Teave a8 Vg
- J55065-04 4 N8 cermena Teave as s
- J5%5065-32 4 X cermees Teave a4y s
$. Core Spray Flow upgrace cemmens
(ingta)! re-
dundant 1f8e
ternal power
supply)
(86) {%6) i

‘Tha PNPS 1797 evaluation ingicates that thls vartadle dces not comply with

Reg Guide 1.97
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Table | (cont'd)

Variarble Improvements® Exceptions®
1 T

6. RHR Heat Exchanger Qutlet | | cececaa
Temperature (provide QA
documentation
and use .
l existing com-
puter haokup
for trend in-
formation)

(84 (80]

7. Cooling Water Temperalure e existing | eceaea-

to ESF System Components’ I computer hookup
to provide
trend informa-
tion

(64) (80]

8. Radlation Exposure Rate' upgrade |  eecceas
(increase range
of monitor &
continuous loop
availability)

(58] (34)

3. Primary Containment Pressure? Environmental | ceeenea
Qua'ification
onl .

(86) (Cat 1] (86]

10.  Primary Containment Isolation Environmental |  eeceeaa
Valve Position? Qualification
only

(Cat 1] (76]

"The PNPS 1997 evaluation indicates that this variable does not comply with
Reg Gu'ide 1.97

'This Category 1 varfable will be environmentally qualitied since It is a
key varfap'e. (This ts exclusive of the Insert and withdrawa! valves
position indication)
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Table ! (cont'd)

Varfable [mprovemants*® Exceptions®
1. Post Accident Sampling Environmenta) | ececcceee
System? Qualification
only -
(Cat 1) [later
12. Containment & Orywell Environmental | eeccccaa
Oxygen Concentration? Qualification
only
(Cat 1) (81)
13. Orywe!! Temperature® Environmental | eeececeee
Qualification
only
(Cat 1] (90)
’

"This Category | vartable will be environmentally qualified since 1t is a
key vartadle.
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SECTION [ - BOSTON EDISON ANALYSIS



I-1 Regulatory Gu'de 1.97 Requirements

A tabulation of the design and qualification criteria used in performing the
PNPS 1.97 evaluation i, provided in Appandix A, Although Boston Edison
originally responded to Suppiement 1 to NUREG 0737, by referencing Revison 2
of 1.97, Revision 3 was usecd in performing the PNPS Reg Guide 1.97 evaluation,
*ince It represents the Staff's “latest thirking" regarding this guidance.

i

To evaluate PNPS Acclident Mcnitoring Instrumentation (AMI) against the
¢criteria in Reg Guide 1.97, the following major steps were executed:

- Identification of plant specific variables (Type A thru E). See
Tables 3 and 4.

- Development of a PNPS database. See Figure 2.

- Development of a methodology for evaluating PNPS Accident
Monitoring Instrumentation (AMI). See Section [-3.

- Identification of those PNPS variables found to comply with gr
deviate from Reg Guide 1.97. Exceptions to criteria also
igentified. See Sections [-3.1.1 ang [-3.1.2.

- [dentification of Boston Edison plans to correct identified
deviations. See Section [-3.1.2.

- [dentification of schedule for completing the above corrections.
See Section [I-5.
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Attachment to Figure 2

Description o Head!ngs Used 'n PNPS Reg Guide 1.97 Database

0 AM! VAR - a unfque number provider for each AccidentMonitoring
Instrumentation vartable. This !5 to be used in retrieving
applicadble Information from the computerized database.

0 Equipment Number - refers to the alphanumeric designation used to
‘dentify individual plant components.

0 PNPS Description - brief description of what the component is.

0 Location - indizates where the component is located in the plant.

) Type - refers to the type of variable (1.e., A, B, C, D, or §) as
defined by Reg Guide 1.97.

0 CAT - refers %0 the des!gn and qualification requirements that
corresponds to the applicable type varfahle as defined in Reg
Guide 1.97.

o) Req'd Range - refers to the range requirement specified 'n Reg
Guide 1.97.

0 Actual Range - refers to the range provided by the actual plant
component.

0 MSIGI - refers to the component providing the measured signal
(V. 9., AT0Y,

Q STYPE - refers to the signal output type (1.e., analog or digital),

o) Actual Accuracy - refers to limits which bound the departure of a

measured value from the true value of a quantity. Includes
accumylated errors.

0 Ref Dwgs - refers to drawing(s) and or supporting documentation
used in dentifying actual component/system configuration,

0 MFR - fdentifies the manufacturer of the components, where
avallable,

0 MOD - identifies the mode! number of the component,

0 SYS and Q-L'st headings are provided for internal use.



1-1.1 Tyne Variables

Because of plant configuration it was appropriate to group the following
variables under a different single variable:

RCS Soluble Boron Concentration (Sample)

Analysis of Primary Coolant (Gamma Spectrum) J
Primary Coolant and Sump

Radiation Level in Core Recirculation Loops

L B |

In these cases, the Post Accident Sampling System (PASS) will be used to
evaluate conformance with Reg Guide 1.97, pending completion of system
installation and associated documentation by the end of Refuel Outage #6.
This evaluation will be completed by Refue)l Outage #8. Functionally, PASS
wiil be used to monitor the ahove variables. The addition of this system
provides Pilgrim with the capability of obtaining representative 1iquid and
gas samples from within the primary containment for radiological and/or
chemical analysis in assocfation with a possible LOCA. It should be noted
that the recent meeting (May 2, 1984) of the BWROG-TMI generated some concern
about the PASS dissolved gas capatility for BWR's, It is likely that Boston
Edison will take exception to the 1.97 guidance pending results of near term
mecting(s) with NRC (1.e., 1.97 required range s 0 - 2000 cc/kg, BWROG
recommended range is 0 - 400 cc/kg). The remainder of the type variables are
categorized in accordarce with Reg Guide 1.97.

1-1.2 Quality Categories

In the course of performing the Reg Guide 1.97 evaluation, general design
requirements for certain Reg Guide 1.97 variables were reduced consistent with
positions provided by the Reg Guide 1.97 BWR Owners Group. A particular
variable may have been identified as Category 1! by the Reg Guide, but was
reduced to Category 3, for example, based on the rationale submitted by the
Reg Guide 1.97 BWR Owners Group. The effected variables and their
corresponding rationale are identified in Table 2.




Table 2

Downgrage of 1.97 Design Requirements

Variable

R.G. Cat./PNPS Cat.

Reason

Orywe!l Sump Level

1/3

5a5ed on the BWR Owner s
Group recommendation, the
drywel! sump level ne!ther
automatically inftiates
safety related systems nor
alerts the operator to the
need to take safety related
actions during and following
an accident. The designaticn
has been changed from
Category 1 to Category 3.

Orywell Orain Sump
evel

173

S8ased on the BWR Qwner's
Group recommenJaticn, the
drywell sumo leve! nelther
automatically Initiates
safaty related systems nor
alerts the operator to the
need to take safety related
actions during and following
an accident. The
designations has been changed
from Category | to Category 3.

*Standby Liquid
Control

2/3

Based on the BWR' Qwner's
Group recommendation, it was
falt that the tank leve!
should be designated Category
3 because of anticipated
future changes to the SLCS
design as a result of ATWS.
At such time, the SLCS
ingstrumentation should be
reevaluates to ensure
adequacy.

The current design bas's for the SLCS recognizes that the system has an
importance to safety that 1s less than the mportance to safety of the

RPS and the engineered safequards systems,

fn Re§ Guide 1,37, Tt 15 unnecessary to apply a ful) quall A%
This variable 1s more appropriately

program to this Inytrumentation.
considered a Category 3 vartabdle.

Page 1 of 2

Therefore, In accordance

roach used for design and quallity criterta specified



Variable

Table 2 (cont'd)

Downgrade of 1.97 Design Requirements

R.G. Cat./PNPS Cat.

Reasoh

4.

Neutron Flux

1/2

Page 2 of 2

Based on the BWR Qwner's
Group recommengation, 1t is
concluded (this variable not
considered to be a key
varfable) that a Category 2
classification 1s responsive
to the intent of R.G. 1.97.
(At the time of this
evaluation Boston Ed'son was
not aware of the availability
of a suitably qualified drive
ynit,) The operator is
alerted to a rise In neutron
flux as fdentified in the
PN®S EQP's. At 3% power the
APRM dowriscale lights come on.




1-2 Boston Ediscn Database of '.97 variables

Boston Edison has tabulated design and qualification information or existing
instrumentation at Pilgrim. This information has been entered 'n a computer
database. Detailed evaluation of each variable !s also fdent!fied in this

database.




[-3 Evaluation Methodo!

To establish a framework for evaiuating specific instrument 100ps, an Accident
Monitoring Instrumentation (AMI) varfable 1ist (see Appendix B) for PNPS I was
developed. It identiflied those varfables required to be monitored during and
following an accident. A typical database printout of Instrument loop parts
i1st as shown in Figure 2 was used 'n comparing the Installed plant
Instrumentation to tha guidance provided by Reg Guide 1.97.° Oaka gathered !n
support of each ldentified varfabie was placed Inte individual document

files. These document files were ectablished to facilitate an auditadle
record and to assure BECO of adequate instrumentation for safe operation. An
evaluation was then performed to ‘dentify areas of conformance and
non-conformance related to PNPS I instrument design and Reg Guide 1.97 design
and qualification sriterfa. A typical Matrix Evaluation sheet is shown in
Figure 3. The evaluation results have only been shown on the first line or
entry of an AMI varlable number. However, the results apply to all
appropriate entries within a particular AMI variable number series (!.e.,
001-01 thry 0Ql-xx). The first six columns of the evaludation sheet have been
copled from the “Instrument data sheet" (Figure 2). Finally, the format to be
used to fgentify the justification or resolution related to a particular
deviation 1s shown in Figure 4.

Consistent with the graded approach used in Reg Guide 1.97, a prioritized
Itsting of design and qual!ification ¢riterfa was developed. Prioritization ts

reflected by weighting factors used to quantitatively identify the degree of
:moort:n$7 of each design and quality criterta in Reg Guicde 1.97. The ranking
s as follows:

MOST IMPORTANT Weighting Factor

1. Instrument Range environmentally qualified for 20
event conditions and the range needing to de
measured,

2. Power Source for rellable operation of the 16
instrument |oop;

3. Seismic Qualification of equipment for 14
durability and relfability;

4. Avallability of the display instrumentation 12
when needed,

S. ;ndopondcn:c from a redundant channe!, and 12

rom event conditions;

*Please reatize that this page 's an example of a very large printout.



MODERATELY IMPORTANT Weighting Factor

6. Display and/or recording methods; 8

7. Redundancy of display channels when needed, 6

8. Isolation of electrical interfaced needing 6
greater independence, $

9. Quality Assurance requirements satisfied 4
and cocumented,

LEAST IMPORTANT

10. Operational considerations including !
periodic test and access.

11, 1Identification markings to distinguish AMI |
displays.

A value of 74 or above has been selected as a conformance index number. This
value was selected to preclude not satisfying any two major design and
qualification criteria. This 2pproach was based on conversations with the NRC
during development of the 1isting. This value Indicates that the varfable,
and thus, the instrumentation designated to monitor that varfable, meets the
intent of Reg Guide 1.97. Not achieving this value indicates a number of
deviations, a nee¢ for additional information (NI) or a combination of the two
(2). Note that a NI designation is not grounds for stating that a vartable
does not comply with the guidance in Reg Guide 1.97, unless a peint total of
74 or greater cannot be mat because of the number of NI's. Where further
information is required, further research will be performea for completenec:
[f the Information was not found, the vartable was conservatively evaluated
with respect to the missing Information.

These weighting factors were alzo used for identifying alternative solutions
for correcting deviations resulting from the BECo evaluation. Overall, the
following crite . were used for fdentifying those alternatives that may have
warranted further consideration:

- The overall best technical solution in terms of meeting the Reg
Guide 1.97 and

" The sets of corrective actions that produced a conformance index
number greater than 74, where conformance index number represents
the degree of conformance (DC) of plant equipment In comparison to
Req Guide 1.97 guidance.

A decision tree approact was used to assess the merit of combinations o
alternative solutions to resolve deviations (see Figure S).

Beyond fdentifying specific results, the basic Intent of the 1.97 evaluation
for PNPS | was to ensure that a consistent, systematic, and documentable
process be *developed and used 'n the generation of thcse specific results.
Boston Edison belleves that 1ts methodology for evaluating PNPS
instrumentation loops 's consistent and systematic and also provides the
foundation for assuring tracead!lity.
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DATE Y T 198a

-

SRR AR R R LR L AR RS R A A L AR AR Al S L Ll

o REACTOR COLANT PREGSURE BOUNDARY »

EA AR R LR L A SR L A L L A R L R Rl Al R Rl

004-12 E8-0%0-10 CWi0
074-13 N318C/80 Ccvio
074-14 PR-40-27 cv0d

EVALUATION OF DEVIATIONS

T
aml EQUIPrENT ¥ C REQ IDENTIFICATION OF PLANT DEVIATIONS RESOLUT ION/ JUSTIF ICAT ION REF.
vaR NABE R LOC P A 197 RO 197 REGQUIREMENTS OF PLANT DEVIATION SOURCE
- EY

00301 emie ca20% C 1 23

003-02 263-13A 130 €12

00303 263-2-18A enNis C 1 23

001-06 263-2-194 eNie C 1 23

D0 1-03 PT-44TA €203 € 1 22

003-08 C2203 ca@os c 1 D

00107 MANIC €c220%C 1 D .
003-08 =Nie enis € 1 23

003-0% 840-34 cvi® € 1 22

003-10 NANC/9 c"18 €1 23 X :
003-21 CY1@ €vi® € 1 33

003-12 €9-440-1° C¥18 C 1 22 .
093-13 NANIC/Q cvie €1 23 e
00)-14 PR-640-27 (€903 C 1 23 ]
003-13 NAN2D €03 C 1 .
00316 PI-440-23A4 C903 C 1 22

DO 17 NANIO cvie €1 22

09218 Cv03 €¥03 C 1 2

003-19 snie €903 C 1 23 -
003-20 V8 2 Y8 Cc 1

003-21 YI09D/A R CT1

004-01 eNle €206 C 1 22

004-02 243-129 12 €123

004-0) 263-2-198 eNie C 1 22

004-04 263-2-198 ewie C 1 23 i
00e-Q3 PT-4478 €2206 C 1 23

004-06 CI20& €206 C 1 23

004-07 MI18C €206 C 1 2

004-08 =Nie eMlie C 1 22

004-0% 440 cvi®e €1

00e- 10 NIIBC/B0 cvi® Cc 1 "
094-11 C1@ c%i® Cc 1

c1 2

c1

c1 2

004- 13 NANID c*03 C 1 22

004-16 PI-540-298 C¥03 1 2D

004-17 NO180 €903 Cc 1 D

004-18 C90Y €903 C 1 23

00417 *nie €03 €1 22

004-20 BUS ¥2 Cvis €1 22

004-21 Y209D/A csm €12

00701 enie €209 C 1 20

Figure 4
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« P1 Range 13 1200, wet 1800 psig

K o
2. Sefsmic Qualification mot dore 8s
3, Won-1 Power Bus Source
A, Pane) 905 Wiring not separated
§. Powr  Source mot battery-backed -5
6. 1D Markings not on displays '
7. Redundant Recorder for PT-6478 ) N
B. Environmenta) Qualification
not dGone
—
|_Base-Uine Incer Calculazion | ' o 8?7
20 [EQ, Range
16 Power 0
14 Seismic
12 Avail, ; 4?
12 !ﬂ"pc ; |
8 Disp/Rec. ) : l
6 Redund, . [ 4
6 Isol. ) l
4 DA 2R
1 AMI Display o
99 Out of 100 possible 0
e
. © 14
0 I'
0
,thornctcl llitcrnotc‘ I ttrnotol
] 4 )
‘. Add recorder Add two Analyze
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t . observing from [SF .imniﬂu-
e . separation  batteries ‘tion of
and having for < T gquipment
& 1500 psig existing ~ and
? renge, [0 Insirument mounting,

is oeferred., loops,
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[-3.1 Results of Evaluation

This section of the report contains identified areas of conformance,
deviation, and exception relative to the guidance in Reg Guide 1.97. Tables 3
and 4 in Section I-3.1.1 and 1-3.1.2 respectively, Evaluation Results
Matrices, identify the results of the PNPS [ Reg Guide 1.97 evaluation of all
56 variables. Four (4) designations have been used to dendte the degree of
conformity of variables evaluated for each design and quality cq‘toria. They

are:
A acceptable
AWJ acceptable with justification
NI need Informa*ion (further review or documentation required)
rl I deviat.on

Bracketed numbers in the iower left-hand corner of each varfable box in Tables
3 and 4 identify the quality category designation (1.e., Category 1, 2, or 3)
for each variable. Bracketed numbers in the lower ri.ght-hand corner fdentify
the nunerical value of the (egree of conformity for each variable which is
compared with the acceptance value of 74. .



[-3.1.1 Conforman

Table 3 1s a tabulation of all varfables revieved and found to ccnform to Reg
Guide 1.97 guidance. Acceptance of these varlables was predicated on the cegree
of conformance of plant equipment being equal to or greater than the 74
conformance index number. For the PNPS 1. 97 evaluation, Category | variable is
considered acceptadle If the range criteria is met along with other design ang
quality criteria, the sum of which either equals of exceed the 74 conformance
index number. The necessity for meeting environmental qualification
requirements for Category | variables has been deferred (to be completed by RFQ
#8) for the PNPS conformance evaluation.

The neutron flux variable quality category was downgraded from Category | to

Category 2 and was subsequently found to conform with Reg Guide 1.97. Part of
the reason or this downgrade was based on the unavallability of a sultably
qualified drive unit as noted 'n Reference 3.



wle 3
Plligrim Nuc .r Power Station I
Evaluation Results Matrix -
Conformance

TYPE A Chan. Display
! . Indep. | Record

Torus Temperature B A

[ !a I'mloo

Torus Water Level

{1} 1100)

Primary Contalnment
Pressure

(L)) i86)

Drywell Temperature
) [76]

TYPE 8

REACTIVITY CONTROL

Neutron Flux
(APRM/SRM)
[{2) [85]

Control Rod
Position

(3] {106)

' Thic equipacnt 1s belng environmentally qualified under the scope and schecule requirements of 10CFRSC.49.
* Category | variables will be environmentally qualified by tne end of Refuel Outage #8.

*“f ] Thls number identifles the quality category.
**[ ] This sumber ldentifles the degree of conformance.




- “able 3 :
Pligrim A . 4r Power Station I
Evaluation Results Matrix -
Conformance
'
T TYPE B €Q/ | Power | Selsmic | Loop | Chan. | Cisplay | Chan. Elec. QA Test |
Range | Sowrce Qual. Jr Avall. | Indep. | Record Redund. Isol. | Regmt. | Access | Mark

RCS Solupje

Boron Concentra- See Sectiom 1-1.2

tion (Sample)
(3] =
MAINT . RX COOLANT
SYSTEM INTEGRITY

Drywell Pressure » A NI B A A A A B . .
(1)) [(86) S— ! -

Drywell Sump A A - A A A A A A A A
3] [100)
MAINT . COMTAINMENT
INTEGRITY

Primaery Contain- Al ] NI A = - A A B A -

ment Pressure
() [86)

* Category | varlables will be environmentally qualified by the end of Refuel Outage #8.

Page 2 of 11



TYPE B

£Q/
Source

Selsmic
Qual.

Pligrim Nuc

‘ble 3

st Power Statlon 1

Evaluation Results Matrix -

Conformance

~ Loop
Avall.

| Chan.
Indep.

Display
Record

Elec.
Isol.

QA

Regmt .

est
Access

1D
Mark

Primary Conta'n-
ment Isolatéon
Valve Position
(excluding check
valve)

[ ire)

TYPE C

Source

FUEL CLADDING

Loop
Avall.

Display
Record

Chan.

Elec.
Isol.

Test
Access

1D
Mark

Rad. Level In
Core Reclrc. Loop

o)

See Sectiom I-).

Analysis of Pri-
mary Coolant
(Gamma Spectrum)

{* o coouaNT paEss:

See :ogtlon i-1.

Drywell Draln
Sumps Level
(ldentified &
Unidentified
Leakage)

(3]

* Category | variables will be environmentally qualified by the end of Refuel Outage #8.

Page 3 of 11




\ “able 3 =~
Piigrim Nu. ar Power Station I
Evaluation Results Matrix -
Conformance
TYPE C €07/ | Power | Seismic | Loop | Chan. Display | Chan. Elec. QA Test 10
Source | Qual. Avall. Indep. | Record Redund. Isol. | Regmt. | Access | Mark
Suppressign Pool A’ - . A A A A A A * A
Mater Level
() [(100) o
Drywell Pressure At - Nl A A B A A A A A
(1)) [(86]
CONTAINMENT
.4{._ ——— 4+ — pa—
Containment and AR)* A Nl B A - A B NI NI A
Drywell Oxygen
Concentration
(for Inerted com-
talnment plants)
(1)) [(8)
Contalinment Ef- A A A “ A B B A A NI A
fluent Radlo-
activity Noble
Gases (from
identified re-
iease polints
including Stand-
by Gas Treatment
Systea Veat)
[3) [99)

' This equipment 1s beling enviroumentally qualified under the scope and schedule requirements of 10CFR50.49.

* Category | varlables will be environmentally qualified by the end of Refuel Outage #8.

Page 4 of 11




Pligrim Nuc

Yole 3
ar Power Stationm |

"~ Evaluation Results Matrix -

Conformance

TPE C

-/

Source

Selsmic

Loop

Avall.

Chan.
Indep.

Display
“ecord

Elec.
Isol.

Test
Access

{1
Mark

Effluent Radio-
activity -.Noble
Gases (from
bu!ldings or
areas where
penetrations and
hatches are
located, e.9.,
secondary comn-
tainment and
auxillary
bulldings and
fuel handiing
tulldings that
are in dirvect
contact with
primary contain-
aent

2] (80)

A A

Primary Contain-
sent Pressure

(4] (86])

TPE D

Power
Source

Selsmic |

Display

lidep. | Record

Elec.
Isol.

Test
Access

CONDENSATE & FEED-
WATER

Main Feedwaler
Flow

3) [10C) e
'!Eatmy 1 varlasies will br environmenially qualified by the end of Refuel Outage #8.

Page 5 of il



“able 3 ~
Pllgrim Nu. sr Power Stitlion 1
Evaluation Results Matrix -

Conformance
T IYPE D Q" | Powsr | Selsmic | Loop | Chan. Display | Chan. flec. QA | Test, 10
Range | Source | OQual. Avall. | Indep. | Record | Redund. 1sol. | Regmt. | Access | Mark
Congensate Tank L} . A 4 D . A . A I3 a
Storage Level
31 (80} | -
PRIMARY CONTAINMENFT
RELATED SYSTEMS
-
Urywell Pressure . A L1 A A A * A A A A
(2] (86}
Suppr2ssion Pool A’ - . A A A . & a ) A
Mater Level
[2) [100)
Drysell Atmos- An) - A . A A - 1 NI 4 A
phe-e Temperature
121 (%)
Drywell Spray Awl A L A A . A . L} A A
Flow
2
[2) [82] — .
Suppression Pool Al a A . B s . A A A B
Hater Temperature
21 (100}

' This equipment Is being environmentally qualiflied under the scope and schedule riqulrmts of 10CFRS5D.49.
Page 6 of 1!



~~able 3

Pilgrim i _ ar Power Station I
Evaluation Results Ma‘rix -
Conformance
WED €0/ | Power | Seismic | Loop | Cham. | Display | Chanm. Elec. QA Test 0
Range | Sowrce Qual. Avall. | Indep. | Record Redund . lsol.__1 Regmt. | Access | Mark
SLCS Storage i - B AWJ . A A A . A A
Tank Level
(31 ooy
LPCL System Flow | AW . Nl . A 3 A 4 1 A A
P_(})_ (82)
RHR SYSTEMS
RHR System Flow AR A Nl 4 A A . . 1 ’ A
(2} (82] . —— _
COOLING WATER
SYSTEM
Cooling Water AnJ ’ Ni 4 A ) . . I 2 B
Filow to ESF
System Componsats
12 _(81]) s

' This equipment 1s belng eavironsentally qualified uncer the scope and schedule requirements of wcnso."«.

Page 8 of 11



~TYPE D

Plligrim Nuc

~ Evaluation Results Matrix -

“ible ?
ar Power Statliom |

Conformance

Selsmic

Chan.

Indep

Display
Record

Elec.
Isol.

Test
Access

10
Mark

RADWASTE SYSTEMS

High Radlcac-
tivity Liguid
Tac™ ' vel

13] (80)

VERTILATION SYSTEM

Emergency 'Gatt-
lation

21 [s6]

POMER SUPPLIES

Status of Stand-
by Power and
status of other
energy sources
Isportant to
Safety
(pneumatic)

(2] (82)

Page 9 of 1)




- ~%able 3 P,

Pligrim a7 Power Station 1
Evaluation Results Matrix -
Conformance
TYPE € T €Q7 | Power | Seismic | Loop | Chaa. Display | Chan. Elec. QA Test

Range | Sowurce Qual. Avall. | Indep. | Record Reaund. Isol. | Regat. | Access

ATRBORNE RAD. MAT'LS
RELEASED FROM PLANT

| — et et e —— o

Primary Contaln- A A NI & 1 B A A A 4
ment Area Jadla-
tion - High Range

0ni [74)

Moble Gases and A B - - A A B \ L A
Veat Flow Rate -
Common Plant

Vent or Mult!)-
purpose Vent
Discharging any
of Above Releases
(If dgrywell or
SGTS purge Is

1nc luded®

112) [%0) -

' This equipment s being environmentally qualified under the scope and schedule requirements of 10CFR50.49.

Page 10 of 11
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1-3.1.2 Deviations and Corrective Actions

Table 4 provides a summary of identified va~fables that do not meet the 74
conformance index number. A detaliled evaluation of each of these variables is
provided on W' ‘ix Evaluation Sheets found in this section of the report.

This section also identifies the resolution of those deviations.; Where
fmprovements will be made, a decision tree shows alternates considered and the
action planned, Where more than one quality category is applied to a
variable, the corrective action meets the mre stringent of the quality
categories. Some deviations were found to be acceptable upon further
eximination. In these cases, a rationale s provided indicating the
justification for leaving the affected portion of the instrument loop as fis.



Pligrim Wuz ar Power Station I

~ Evaluation keselts Matrix -
Deviations

TYPE A | : Chan. | Display
. . | Record

RPV  Jressure, B
0nie L4} i
RPV Water Level
0l [54)

Hydrogen Concentra-
tion

jm . 1e2)
e & 1

CORE COOLING

_1

Coolant Leve!
in Reactor AT

) [£#)
" This equipment 15 being environmentally qualified under the scope and schedule requirements of J10CFRS0.49.

* Category | varlables will be environmentally qualified by the end of Refuel Outage #8.

“L ] This number identifies th- gquality category.
*“*[ ] This number identifies the degree of conformance.

Page | of 6



~ “Sble 4 .
Pligrim Nu  .r Power Stationm 1
Evaluation Results Matrix -
Deviations
TYPE B 0/ | Power Selsmic Ltoop | Chan. | Display | Chen. Elec. QA Test 10
Range | Souwrce | Qual. Avall. | Indep. | Record | Redund. Isol. | Regmt. | Access | Mark
MAINT . Rx COOLANT
SYSTEM INTEGRITY
RCS Pressure A 1 Ll 2 3 B S * Nl - A
) (28]
MAINT . CONTAINMENT
INTEGRITY
IST01 AL B ARD* Ll NI 2 3 Aw) : S L1 » A
0 (30]
ISTOVT AL B AW’ | Ll 2 3 Aw) - S Nl ’ .
1] [30]

' Category | varlables will be environmentally qualified by the end of Refuel Outage #8.

Page 2 of 6




\ “Sble 4 ~
Pligrim Nu. ar Power Station I
Evaluation Results Matrix -
Devlations
1YPE B €Q/ Power Selsmic Loop Chan. Display Chan. Elec. 0A Test 10
Range | Source Qual. | Avall. | Indep. | Record Redund Isol. | Regmt. | Access | Mark
154002 An* A Nl A 1 AW) 2 L1 A A
()] 164) 1
154356 ARD? 1 L} AWJ 2 AK) 3 L » *
1) [48)
159068 A L B e 2 L) 3 1 LN 6 NI > *
1) i1l
158000 A 1 Nl 2 3 An) 5 NI 6 7
(1) 128] —
—1
158001 A 1 L1 2 3 AW S NI 6 7
{1 [28)
FCV-302-120 & 123 " 2 3 kS 5 6 8 9 10 n
ni (0]
SV-302-121 & 122 ge 2 3 K 5 6 A 9 10 )
[ (o)

* Category | varlables will be environmentally qualified by the end of Refuel Outage #8.

Page 3 of 6




b Ssble 4 N
Pligrim Mu. 4r Power Statiom 1
Evaluation Results Matrix -
Deviations
TYPE B £Q/ | Power Sel:=i¢ Loop | Chan. Display Elec. 0 Test {1]
Range | Source | Qua.. Avall. | Indep. | Recosd Isol. | Regmt. | Access | Mark
255065-34 5 38 1’ A Nl - A AWJ 2 N A A
n (56)
155065-32 & 36 1’ * L A A An) 2 Nl A A
) [56)
C £/ Power Selsmic Loop Chan. Display Elec. QA Test 10
_Range | Source | Qual. Avall. | Indep. | Record Isol. | Regmi. | Access | Mark
RX COOLANT PRESS.
BOUNDARY
RCS Pressure Aw)* I L1 2 3 B A NI . A,
(mnl (28)
CONTATNMENT
RCS Pressure AWJ* 1 Nl 2 3 4 A Nl € A
1] [28)
Containment and 1 L) L B B B A Ni - A
Drywell Mydrogen
Concentration
i1l [62)

' This equipment 15 beling environmentally qualified under the scope and schedule requirements of 10CFR50.49.

* Category | vartables will be environmentally qualified by the end of Refuel Cutage #8.

Page 4 of 6




“able &

Pligrim Nuc ar Power Statiom 1|

" Evaluation Results Matrix -

Deviations

TYPE O

Display
Record

SAFETY SYSTEMS

Core Spray
System flow

{123
RHR SYSTEMS

RHR Heat Exchang-
er Outiet Tem-
perature

{21 (66)

COOLING HATER
SYSTEL

Cooling Hater
Temp to ESF
System Components

[2) [64)

' This equipment 15 being environmenta.:; ~uvalifled under the scope and schedule requirements of 10CFRS0.49.

Page 5 of 6




’ ~Table 4 e
Pilgrim N ur Power Statiom |

Evaluation Results Matrix -
Deviations

P S ————

WPE € EQ/ | Power | Selsmic | Loop | Chea. | Display | Chan. Elec. | Qa Test
Range | Source Qual . Avall. | Indep. | Record Redund . Isol. | Regmt. | Access

CONTATNMENT 1A-
TION v

Radlation Ex- " . A NI A - A 2 NI .
posure Rate
(inside blag.
access 1s ve-
quired to servige
equipment impor -
tant to safety)

2] (58] 1 -

' Category | varlables will be envircnmentally qualified by the end of Re’uel Outage #8.

Fage § of &



Matrix Evaluat! A

RPY PRESSURE

£Q RANGE (20): [AWJ] The reactor pressure monitoring channels meet all plant
emergency procedure operating requirements, and Reg Guide 1.97 range
requirements for the 'dentical Type B and C Category 1 varfables. The PT-647A
and B transmitters wil) be required to satisfy environmental qualification
requirements. This Type A Category | design requirement 15 considered to de
acceptad’e Dareo on satisfying the range requirement.

PONER SOURCE (16): (') The bus Y2 vital iInstrument power source used for
poth PT-647A and B transmitters does not meet Reg Guioe 1.97 requirements for
redundancy and independence.

SEISMIC QUALIFICATION (14): [*NI®] (Need to confirm seismic qualification of
the reactor pressure transmitter, local racks C2208 ang C2206, panel C918, and
the recorder mounted on pane! C905). Selsmic qual!fication ts required dy Reg
Gu'de 1.37 for Type A Category ! varlables.

LOOP AVAILABILITY (12): ([2) Bus Y2 and pane! C918 do not previde sufficient
redundancy to assure high avatlability; however, an !ndependent transmitter i
provided for each reactor pressure monitoring channe!.

CHANNEL INDEPENDENCE (12): [3) The two channels of reactor pressure
monitoring do not fulfil) the independence rejuirement of Reg Guide 1.97 for
this variable because of the Y2 power source, single recorder, C918 ang C90S
panels, and cabling, which has been identifled as non-safety related.

DISPLAY RECORDED (8): [4) A single recorder with two pens covering a 0 to
1500 petg range s provided on main control room panel C905. Because of the
importance of trend Information for reactor pressure, each channel s required
to be recorded by Reg Guide 1.97.

CHANNEL REDUNDANCY (6): [S) Redundant pressure transmitters, local racks,
and control room Indicators are provided; however, other portions of the two
rocgtor pressure channels do not meet the redundancy requirement of Reg Guide
1.97.

ELECTRICAL ISOLATION (6): [A) Confirmation that cadle tray and conduit
routing meets separation requirements in all respects has been and s assured
Dy approved departmental procedure, vendor specifications, and industry
standards ().e., BEQAM, Bechte! Design Criterta for Electrical Installations
and GE Spec!fications #22A1421, E-347, LEEE279-1971). This also applies to
confirming adequate separation and electrical 1solation for existing wiring by
reviewing and approving assoclated pull cards.

QA REQUIREMENTS (4): [*NI*) (Nced to determine whether sufficient QA

controls were applied to the original design of the reactor preassure
monitoring channels).
.

10



TEST ACCESSIBILITY (1): (A) Al equipment associated with the reactor
pressure monitoring channels fs accessible during all plant operating modes.

IDENTIFICATION MARKINGS (1): [A] Identification marking for the pressure
recorder on C905 1s distinctively marked.

1



RPV_PRESSURE

IMPROVEMENTS

This s a Type A Category | variable. The intent of this variadble Is to
provide the operator primary information for manual action when (1)
depressurizing RPV and maintaining safe cooldown rate by any of several
systems, such as ma'n turbine bypass valves, WPCI, RCIC, and RWCU and (2)
manua'ly opening one SRV to reduce pressure to below SRV setpoint |f any SRY
s cycling. Boston Edison presently intends to install an analog trip system
which will replace certain reactor pressure switches. Use of the analog trip
system which wil) be Class 1€ can de used to provide reactor pressure signals
to the control room. Boston Edison, therefore, plans to Implement the above
improvements by taking advantage of derived benefits resulting from the analog
trip system effort. (See Figure 6)

[t has been iGentifled that a redundant pressure recorder on panel C905 should
be installed in order to meet the Type A vartadble trend iInformation
requirement. Closer examination of the panel iIndicates that there Is
physically not sufficient room for the addition of another recorder. However,
operator utilization of the SPDS will compensate for this, Boston Edison,
therefore, Intends not to Install a redundant recorder.
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Matrix Evaluation Sheet

RPV WATER LEVEL

EQ RANGE (20): {AWJ) Two overlapping reacto: vessel water level
instrumentation channels in each division provide measurement ranges that
aporoximate, but do not precisely meet, Reg Guide 1.97 range requirements.
LITS263-59A and B extend from +432 to +532 Inches of water relative to vessel
zero and are used to display reactor water level during both normal and
abnormal operating moges. OPTI001-650A and B extend from +205 to +505 Inches
of water and are used to display reactor water leve! during abnormal operating
modes whenever the recirculation pumps are tripped. Under accident
congitions, the overlapping range of thesa instruments does not fully
encompass the Reg Guide ' 97 required range of «186 to +604 Inches of water
relative to vessel zero.

This Type A Category | varfable will require full EQ review.

POCR-81-34 added new differential pressure transmitters OPTION1-650A/8 for the
fuel zone (V.e., wide =ange) leve! measurement in lleu of existing
LITS263-73A/8 instruments and raquires that the water level modification
comply with [EEE Stds 323-1974 and 344-1975 and USNRC Reg Guide 1.89 and
1,100, This Rosemount 1155 transmitter OPTI001-650A and B will also require
full EQ review.

POWER SQURCE (16): [1] Redundant, safety related power sources, Y3 & Y4 are
used to power OPTIOQ)-650A and B channels, respectively. Mowever, LIT5263-59A
and 8 are powered from a single non-safety power source, Y1. This design is,
therefore, not acceptable under Reg Guide 1.97 requirements.

SEISMIC QUALIFICATION €14): ([°*NI*]) (Need to confirm seismic qualification of
the four reactor vesse! water leve! Instrument channels). Selsmic
qualification 1s required by Reg Guide 1.97 for this varfable. Seimmic
analysts of the C2251 ang C2252 Instrunent racks is provided in POCR-8!-34
Appendix 8.

LOOP AVAILABILITY (12): [*NI®) (Need to confirm that each narrow range and
wide range channe! provides an Independent senser, a vital instrumentation
power source, and use: a4 portion of a PAM panel recorder).

CHANNEL INDEPENDENCE (12): [A) Two redundant and physically separate traing
of reactor vesse! level monitoring are specified on M-253 revision 12 design
revision A,

DISPLAY RECORDED (8): [A) Redundant recorders covering a +2085 to «+505 inches
of water rcn;o and an overlapping «432 10 «532 Inches of water range are
provided on PAM panels C170 and C17) per PLIR-79-60.

CHANNEL REDUNDANCY (6): [A) Redundant trains foo reactor vesse! level
monitoring are specifled on M-253 revision 12 des'ign revision A,

.
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ELECTRICAL ISOLATION (6): (A) Confirmation that cable tray and conduit
routing meets separation requirements in all respects has Deen and ' assured
by approved departmental procedure, vendor specifications, and industry
standards (1.e., BEQAM, Bechte! Design Criterta for Electrical Installations
and GE Specifications #22A1421, E-347, [EEE279-1971). This also applies to
confirming adequate separation and electrical 1solation for existing wiring by
reviewing and approving assoclated pull cards.

QA REQUIREMENTS (4): [*NI®) (Need to confirm ‘mplemented QA for POCR-§).14
mod!’ ‘~ation and for extsting LITS263-59A and 8 and assoclated channel
Instrumentation.

TEST ACCESSIBILITY (1): (A) Equipment mounted on panels C170 and C171 1
accessible during al! plant operating modes. Redundant differential pressure
teansmitters are mounted on racks read!ly accessidble for maintenance.

IDENTIFICATION MARKINGS (1): [A) PAM panels C170 and C171, which cortain the

wide and narrow range reactor vesse! level monitoring recorders, are
distinctively marked.

4



RPV WATER LEVEL

IMPROVEMENTS

This s a Type A Category | varfable. Its intent is to provide the operator
primary information when restoring or maintaining water level. As identified
in the PNPS [ evaluation, LITS263-59A & B are powered from a single non-safety
power source, Yi. The cabling up to LITS263-59A & B |5 safety related, with
non-safety cadling for L1263-106A & 8. [t 1s recommended dased on Figure 7
that redundant, safety related power sources be empioyed for this instrument
100p and that selsmic information be obtained for the four(d) reactor vessel
level Instrument channels. Activity is presently underway to replace the
Yarway's at PNPS [ with an analog trip system, LITS263-55A & B has deen
designated for this replacement. As such, safety related cabling will be used
throughout the 1oop along with redundant safety related power sources. Since
this would represent a new mod!ficetion, associated se'smic qualificatian
Information and confirmation 's required as part of Boston Edison's plant
modification process and could, therefore, bDe cbtained when mplemented.
Suitable QA documentation should then be obtained. Boston Edison Intends to
perform the above mprovements.

15
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HYOROGEN CONCENTRATION

EQ RANGE (20): (1] The “ydrogen Analyzer purchase specification, M.522,
I1sts 1ts range as O to 10% with 0,2% accuracy which does not meet the Reg
Guide ' 97 range reguiremen: of O to 30%. Morecver, 1t 15 4 plant addition to
be installed in accordance with POCR's 80-09, 80-30, and 80-40, and must meet
applicable environmental requirements. This Type C Category | varfadle will
require vull environmental qualification compliance.

POWER SOURCE (16): [A) Redundint hydrogen inalyzer channels are on separate
control room panels, and 3e powered by redundant on-site AC power sources (Y3
and Y4) as required by Rag Gu'ide 1.97 for this varlable.

SEISMIC QUALIFICATION (14): [*NI®*] (Need to confirm the seismic
walification of the hydrogen monitor channels; In the interim, the

) strumentation is asiumed tc b2 unqualified for Reg Guide .97 Type C
Ca.egory ) applications).

LOOP AVAILABILITY (12): ([AD Redundant hysro?on monitoring channe!s,
redundant power sources and contro! room panels, and redundant PAM panel
recorders are being added as specified In the previously 1isted POCR's. Thig
PNPS | modification satisfies this Reg Guide 1.97 requirement.

CHANNEL INDEPENDENCE (12): f[A) Two redundant trains for hydrogen monitcring
|r= specified 'n the aforementioned PDCR's Cadbling found to de safety
related.

DISPLAY RFCORDED (8): [A) Redundant recoruers are provided on PAM panels
C170 and C17) Ly this plant mod ' *iration,

CHANNEL REDUNDANCY (8): (A)  ‘dundant trains are provided by the PNPS I
design modification,

ELECTRICAL ISOLATION (6): [A) Confirmation that cable tray and conduit

routing meets separation requirements fn ail respects has been and s assured

by approved departmental procedyre, vendor ¢pecifications, and industry
stangards (1.e., BEQAM, Bechte! Des'gn Criterta for Electrical Installations

a7d GE Specifications #22A1421, E-347, [EEE275-'971). This also applles to
confirming adequate separation and eiectrical ‘solation for existing wiring by
reviewing and apyroving azsoclated pull cards. .

QA REQUIREMENTS (4): ([*NI*) (Need ‘nformation ¢a the extent of QA
requirements applied to the proposed mog!fication),

JEST ACCESSIBILITY (1): [A) The redundant recorders mcunted on C170 ang CI7)
are accessidle during a)! plant operattig modes. Local panels 172 ang C173
are located 'n low rad ares outside secondary contalnment (mezzanine over
*hot" sachine shop).

'
IDENTITICATION MARKINGS (1): [A) PAM ganels C170 and C17), which contalin the
hydrogen monitoring recorders, are distinctively marked.

16



HYD: M NTRAT

EXCEPTION

This 1s a Type A, Category | varizble. Based on Figure 8, Boston Edison wil)
not Increase the range (1.e., O - 3J0%) as 'dentified in Reg Guige 1.97,
Boston Ed'son was committed to meeting NUREG-0737, II.F.1, Attachment 6,
Containment Hydrogen Mon .Or. As fdantified

“Measurement capad ity shall be provided over the ranje of
Q_to 10% hydrogen :oncentration ynder doth positive and
negative amblent pressure.”

boston Ediscn considers the range requiresent to de satisfled. In acdition,
hydrogen concentration can be measured from 0 - 20% concentration.

Per Boston Ed'son's internal design modification report, the N,0,

Monitoring System will De Installed to comply with IEEE3A4-1975, "Se'smic
Qualification of Class '€ Electrical Equipm nt for Nuclear Power Generating
St:ticn“. ,oston Edison will Investigate se'smic qualification compliance for
this varlable.

17
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Matrix Ev | \ h

PRIMARY CONTAINMENT ISOLATION VALVE POSITION (2S7011A & 8)

EQ RANGE (20): (AMJ) The 2S7011A & B position switches for the Radwaste
Collection, Drywe!l Equipment Sump !solation valves meets the “closed-not
closed” range requirement of USNRC Reg Guide 1.97 for this Type B Category |
varfable. Justifization for acceptance of these switches 's Dased on meeting
the range requirement. These switches will be revieweo to estadlish
compliance with 10CFRS0. 49,

PONER SOURCS (16): ()] Power is provided for the position Indication channel
by 4 s'ngle power sdurce, Y1. This source 1§ not safety related. This
existing design, therefore, does not meet 1.97 requirement.

SEISMIC QUALIFICATION (14): (["NI*] (Need to confirm seismic qualiTication of
the valve position switches). Reg Guide .97 requires selsmic qualification
for this variadble. "

LOOP AVAILABILITY (12): (2] A though, the combination of inboard and
outboard position indication .nannels 's required to meet the single fallure
criterion in order to satic.y the Reg Guide 1.97 loop avaltlabiiity
requirement, the cabling nas been iden*ified as non-safety re'ated therefore,
this design s unsatisfactory.

CHANNEL INDEPENDENCE (12): [3) (%eed to zonfirm that ‘ndependence s
maintained detween the position Indications of redundant fsolation valves In
piping penetrating primary containment). Note, again, that the cadling s
non-safety related.

DISPLAY RECORDED (8): [AMJ] Reg Gu'de 1.97 requires a continuous real- time
indication display and recording of one channe! for Type 8 Clt"ofy !
variables to provide direct and ‘mmediate trend or transient Information to
the plant operator. Primary reactor containment isolation valve position,
whether “clused” or “non-closed”, provides current status rather than elther
trend or transtent Information even though 1t 's a Type B variadle. GE
specification 22A1132AK requires that the indicating lights provide a direct
status tndication of each respective 'sclation valve. Using the pane! (3504
graphic mimic display, the plant operator can ascertain overall effectiveness
of the primary contalnment 1solation system dased on color pattern
recognition. MWence, the present PNPS I des'gn i3 satisfactory.

CHANNEL REDUNDANCY (6): [(4) The comdination of twc position Indication
enanels for tsolation valves outside primary containment 1§ required to meet
the single fallure criterion in order to satisfy the Reg Guide 1.957 channe)
redundancy requirement. Therefore, auriltary equipment must &2 safety
related. This des'gn does not meet this requirement,

ELECTRICAL ISOLATION (6): [S) As presently configured, fuses have been used
In the valve pasition indication channe!. FHowever, Reg Gu'de 1.75 considers
fuses tO Desan unacceptadle isolation device since they are actuated by fault
current. The existing PNPS | des'gn does not meet this requirement.

QA REQUIREMENTS (4): [°NI*] (Need to confirm that full QA requirements were
o' 'ed to the 1solation valve position switches).

8



TEST ACCESSIBILITY (1): (A) Equipment mounted on pane! C904 s accessidle
during all plant operating modes. Loca'ly mounted fsolation valve position
switches may not Le 'mmediately accessidle during accident conditions,

TOENTIFICATION MARKINGS (1): ([A) Reg Gu'de 1.97 requires distinctive

markings for this varfable which 15 satisfied by the PNPS I graphic mimic
display on panel C904.
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PRIMARY CONTAINMENT [SOLATION VALVE POSITION (257011A & 8

[MPROVEMENTS

These position switchas are used to Indicate valve position on the discharge
11ne of the Orywell Equipment Orain Sump. These Class B valves are located
outside of the drywell. The valves are 1solated on drywell 1solation. These
valves serve to prevent transmission of radicactive effluent outs'de of
secondary contalnment. At present, the cadling and power source for this Type
8 Lategory | vartible are non-safety related. Because of Its solation
function, the Instrument channe) loops for this variable must meet the single
fallyre criterion, Boston Edison, based on Figure 9, Intends to use redundant
safety related power sources (1.e., Y3 and vd). Existing non-safety cadling
will De replaced with safety related cadbling. Associated QA documents will
4150 be obtained.
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rix Eva! \ Sheet
PRIMARY CONTAINMENT ISOLATION VALVE POSITION (2870174 4 B

EQ RANGE (20): [AW)) The 2S7017A & 8 position switches for the Radwaste
Collection, Orywe!)l Floor Sump 'solation valves meets the “closed-not closed”
range requirement of USNRC Reg Gu'ide 1.97 for this Type 8 Category |
vartable, Justification for acceptance of thete switches '3 dased on meeting
the range requirement. These switches will De reviewed to estad!ish
compliance with 10CFRS0. 49,

POMER SOURCE (16): [1) Power 's provided for the position Indication channel
Dy 4 single power source, Y1. This source s not safety related. This
existing design, therefore, does not meet 1.97 requirement.

SEISMIC QUALIFICATION (14): [°NI*] (Need to confirm selsmic qualification of
the valve position switches). Reg Gu'ide 1.97 requires seismic gqualification
for this variable. R

LOOP AVAILABILITY (12): [2) Although, the combination of Inboard and
outboard position indication channels 15 required to meet the single fallure
griterion in order to satisfy the Reg Guide 1.97 Toop avatlad!!ity
requirement, the cabling has been ‘dentifled as non-safety related therefore,
this design 's unsatisfactory.

CHANNEL INOEPENDENCE (12): (3] (Need to confirm that iIndecendence '3
maintained Detween the position Indications of redundant 'solation valves In
piping penetrating primary contalnment). Note, again, that the cadling 's
non-safety related.

DISPLAY RECORDED (8): [AW)) Reg Gu'ide 1.97 requires a continuous real- time
Ingication d'splay and recording of one channe! for Type 8 Ccto,ory !
varfadbles to provide direct and 'mmediate trend or transient i~formation to
the plant operator. Primary reactor containment isolation valve position,
whether "closed” or "non-closed”, provides current status rather than elither
trend or transient Information even though 't 1s a Type 8 vartadle. GE
specification 22A11J2AK requires that the Indicating 1ights provide a direct
status Ingdication of each respective 1solation valve. Using the pane! (504
grapghic mimic display, the plant operator can ascerta'n overal! effectiveness
of the srimary containment 1solation system Based on color pattern
recognition. MWence, the present PNPS [ des'gn s satisfactory,

CHANNEL REDUNDANCY (6): [4) The combination of two position Indication
channels for 1solation valves outside primary containment 15 required to meet
the single fallure criterion 'n order to satisfy the Reg Guide 1.97 channe!l
redundancy requirement. Therefore, auriliary squipment myst de safety
related. Thig dosign does not meet this regquirement,

ELECTRICAL ISOLATION (8): ([S] As presently configured, fuses have been ysed
In the valve position Indication channe!. However, Reg Gu'ide 1.7%5 considers
fuses to be_an unacceptadle isolation device since they are actuated by fault
current, The existing PNPS [ des'gn does not meet this requiresent.

QA REQUIREMENTS (4): [*NI®) (Need to confirm that full QA requirements were
applied to the 'solation valve position twitches).

2



TEST ACCESSIBILITY (1): (A} Equipment mounted on pane! C904 135 accessible
during all plant waorttin? modes. Locally mounted 'solation valve position
switches may not be immediately accessible during accident congitions.

IDENTIFICITION MARKINGS (1): ([A) Reg Guide 1.97 requires distinctive

markings for this variable which (s satisfied by the PNPS [ graphic wimic
glsplay on pane) C504,

2



NT_ISOLATION VALVE POSITION (2570174 & ®)

MP MENT

The valves for these pos'tion switches serve the same function as IS7011A & 8,
namely to prevent trans®er of radioactive offlyent outside secondary
contalnment. Both valves and position switches are ‘ocated outside the
drywel). The same improvements ‘ndicated “or 2570114 § 8 w')) be pe-formed
for this Type A Category | varfable. (See Figure 10)
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PRIMARY CONTAINMENT ISOLATION VALVE POSITION (254002)

£Q RANGE (20): (AW)) The 254002 position switch for the RBCOM Return
fsolation valves meets the “closed-not closed” range requ!rement of USNRC Reg
Guide 1.97 for this Type 8 Category ! vartable, Just'fication for accentance
of these switches 's based on meeting the range reguirement. These switches
wil) e reviewed to establish compliance with 10CFRSQ 49.

POMER SQURCE (16): (A) Power 's provided for this position ingicaticn
channe! By & single safety related power source, B18. This existing design,
therefore, does meet 1.97 requirements.

SEISMIC QUALIFICATION (14): [*NI®) (Nee¢ to confirm selsmic qualification of
the valve position switches). Reg Guide 1.97 requires selsmic gualification
for this vartable.

LOOP AVAILABILITY (12): [AWJ) This inglcation channe! reflects & design that
conforms to 10CFRSO Appendix A Genera) Design Criterion 57, covering closed
systems penetrating primary reactor containment (At least cne containment
fsulation 1¢ required to be located outside containment).

CHANNEL TNDEPENDENCE (12): i) (Ne2d to confirm that Independence 's
maintained between the position Indications of redundant 'solation valves 'n
piping penetrating primary contalnment). Note, agaln, that the cadling !s
non-safety rv ated.

DISFiar RECORDED (8): [(AM)) Reg Guide 1.97 reculres a continuous redl- time
indication ¢'sol|{ and recording of one chanre! for Type 8 Category |
vartables to provide direct and 'mmedlate trend or transient Information to
the plant operator. Primary reactor containment ‘solation valve position,
whether “closed” or "non-closed”, provides current status rather than either
trend or transient Information even though 1t 13 a Type 8 vartanle &E
specification 22A1132AK requires that the ingicating lights provicde a direct
status Indication of each respective 1solation valve. Using the panel C504
graghic mimic disylay, the plant operator can ascerta!n overall effectiveness
of the primary containment 1solation system based on color pattern
recognition. HMence, the present PNPS { des'gn s satisfactory.

CHANNEL REDUNDANCY (6): [AW)) Thts vartable 's des'gned 'n conformanced with
10CFRSO Append!x A Genera! Dcsign Criterion §7 covering closed system
penetrating primary reactor containment,

ELECTRICAL ISOLATION (£): ([2) As presently sonfigured, fuses have veen ysed
In the valve position Indication channe)l. HMowever, Reg Guide 1.75 contiders
fuses to be an unacceptanle 'solation device since they are actuated by fau't
current. The extisting PNPS | design does not meet this requirement.

QA REQUIREMENTS (4):  [*NI®) (Need to confirm that fu!) QA requiremsents were
0p'ted to the 1solation valve position switches).

TEST ACCESSIBILITY (1): (A) Eau'pment mounted on pane! C904 1§ accessidle

during all plant ooorut!n? modes. Locally mounted 1solation valve position
tuitches may not De ‘mmeciately accessidle during accident congitions.

i



IDENTIFICATION MARKINGS (1): [A) Reg Su'de .97 requires distinctive
markings for this varfable which s satisfied by the PNPS I graphic mimic
display on panel C904,

¢S




PRIMARY CONTAINMENT ISOLATION VALVE POSITION (254002)

EXCEPTION

This Type D Category | variable was found to deviate from the following 1.97
requirements:

- Channe! Independence
Electrical Isolation

The cabling and power source for 254002 were found to be safety related. Only
one(1) valve serves as isolation for the RBCCW return line. Thus, only one
{nstrument loop s avallable for position indication. Therefore, channel
independence can not be applied. The design configuration is acceptable based
on original design criteria and meets the requirements under 10CFRSO Append!x
A, Criterion 57. This varfable will not be modified to meet 1.97
requirements, 'n 1ight of the above Information.
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Matrix Evaluation Sheet

PRIMARY CONTAINMENT [SOLATION VALVE POSITION (254356)

EQ RANGE (20): [ANJ] The 25435€ position switch for the Instrument Alr
fsalation valves meets the “closed-not closed” range requirement of USNRC Reg
Guide 1.37 for his Type B Category 1 varlable. Justification for acceptance
of these switches 's based on meeting the range requirement. These switches
will be reviewed to astadlish compliance with 10CFRSQ.49.

POKER SOURCE (16): (1) Power 's provided for the positicn indication channel
by a single power source, Y!. This source is not safety related. This
existing design, therefore, does not meet 1.97 requirement

SEISMIC QUALIFICATION (14): [°*NI*) (Need to confirm seismic qualification of
the valve position switches). Reg Guide 1.97 requires sefsmic qualification
for this varfable.

LOOP AVAILABILITY (12): (AWJ] Part of this requirement is accomplished with
an outboard check valve In the PNPS [ design In conformance with Class B
fsolation valves identifled In GE specification 22A1132AK. In this
configuration, maintenance and/or testing can be performed without
compromising system effectiveness. Therefore, the present design complies
with Reg Guide 1.97 requirements.

CHANNEL INDEPENDENCE (12): [2] (Need to confirm that independence is
maintained between tne position indications of redundant isolation valves In
piping penetrating primary containment). Note, again, that the cabling is
non-safety related.

DISPLAY RECORDED (8): [AWJ) Reg Guide 1.97 requires a continuous real- time
indication display and recording of one channel for Type B Category |
variubles to provide direct and immediate trend or transient Information to
the plant crerator. Primary reactor containment isolation valve position,
whether "ciosed” or "non-closed", provides current status rather than elther
trend or transient Information even though it 1s a Type B variable. GE
specification 22A1132AK requires that the indicating 1ights provide a direst
status Indication of each respective 1solation valve. Using the pane! C504
graphic mimic display, the plant operator can ascertain overall effectiveness
of the primary containment isolation system based on color pattern
recognition. Hence, the present PNPS [ design !s satisfactory.

CHANNEL REDUNDANCY (6): [AWJ) Part of this requirement 1s accomplished with
an outboard check valve in the PNPS I design iIn conformance with Class 8
fsolation valves identified In GE spec!fication 22A1132AK. In this
configuration, maintenance and/or testing can be performed without
coapromising system effectiveness. Therefore, the present design complies
with Reg. Guide 1.97 requirements.

ELECTRICAL ISOLATION (6): [3) As presently configured, fuses have been used
In the valve position Indication channel. However, Reg Guide 1.75 considers
fuses to be an unacceptadle 'solation device since they are actuated by fault
current. The existing PNPS I design does not meet this requirement.

QA REQUIREMENTS (4): [*NI*) (Need to confirm that full QA requirements were
applied to the 'solation valve position switches).
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TEST ACCESSIBILITY (1): [A) Equipment mounted on pane! C904 s accessible
during all plant operating modes. Locally mounted i1solation valve position
switches may not be 'mmediately accessible during accident conditions.

IDENTIFICATION MARKINGS (1): (A) Reg Guide 1.97 requires distinctive

markings for this varfable which 15 satisfied by the PNPS [ graphic mimic
display on pane! C504,
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PRIMARY CONTAINMENT ISOLATION VALVE POSITION (2S4356)

( EXCEPTION

This fype B Category | variable was found to deviate from the following 1.97
design requirements:

- Power Source
- Channe! I[ndependence
- Electrical Isolation

The cabling and power source for 254356 were found to be non-safety. Since
this variable is considered to be containment isolation valve position, the
single fatlure criterion must be met. However, the present valve lineup (one
check vaive and one air operated valve) precludes meeting the channel
independence requirement (note: check valves are not reviewed under 1.97).

One check valve and one air operated valve are provided, both outside
containment. The alr operated valve 's operated manually from the Control
room with no automatic signals or diversity. Only the check valve 1s selsmic
Class I.

This GE design, considered acceptable by the NRC in a letter dated 12/18/79,
satisfies the origina! plant design requirements.

Instrument air 1s maintained at a pressure in excess of the maximum accident
pressure expected in the drywell. Should Instrument air be reduced to less
than sontainment pressure, the 3" check valve iIn series with the remote manual
air operated valve In the essential instrument air header will provide
adequate isolation.

Therefore, this varlable will not be modified since the Installation of
redundant safety related position indicators for a single valve would not meet
the single fatlyre criterion. The instrument corfiguration precludes meeting
the single fallure criterion specified fn 1.97. Nevertheless, the ortginal
plant design requirements are satisfled.
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Matrix Evaluation Sheet

PRIMARY CONTAINMENT ISOLATION VALVE POSITION (ZS9068A & 8)

EQ RANGE (20): (1) 259068A & B position switches for the HPCI Gland Seal
Condenser do not meet the range for Reg Guide 1.97. DOirect measurement of
valve 1s requirement. The above switches employ relays (see E455 & £449)
which must be energized before iIndication of vaive ciosure is provided on
control room panel C303. The above design does not meet the 1.97 range
requirements for for this Type B Category ! variable. This varfable will be
reviewed to establish compliance with 10CFRS0.49.

POWER SOURCE (16): [(2) Power 's provided by a single safety related power
source, DS.

SEISMIC QUALIFICATION (14): [°*NI*] (Need to confirm se!snic qualification of
the valve position switches) Reg Guide 1.97 requires sefsmic qualification for
this variable. .

LOOP AVAILABILITY (12): (3] The position switches for this Tyue S Category |
variable does not provide sufficient latitude to accommodate testing and
maintenance requirements that will be necessary during power operation. ‘ote
that cabling 's safety related. This design does not meet Reg Guide 1.97
requirements,

CHANNEL INDEPENDENCE (12): [(4) Sufficlent Independence !s not provided ba ed
on installation of single power source.

DISPLAY RECORDED (8): [(AWJ] Reg Guide 1.97 requires a continuous real- t'me
indication display and recording of one channel for Type B Category |
variables to provide direct and 'mmediate trend or transient information to
the plant operator. Primary reactor containment i1solation valve position,
whether “closed” or “non-¢losed", provides current status rather than elther
trend or transient Informaticn even though it 1s a Type 8 varfadle. GE
specification 22A1132AK requires that the indicating 1ights provide a direct
status Indication of each respective 'solation valve. Using the pane! (3504
graphic mimic display, the plant operator can ascertain overall effectiveness
of the primary containment isolation system based on color pattern
recognition. Hence, the present PNPS [ design s satisfactory.

CHANNEL REDUNDANCY (6): (5] Sufficlent redundancy 's not provided by the
instrument 100ps for the condensate draln pot position switches. This design
does not comply with Reg Guide 1.97.

ELECTRICAL ISOLATION (6): (6] As presently configured, fuses have been used
in the valve position Indication channel. However, Reg Guide 1.75 considers

fuses to be an unacceptable Ysolation device since they are actuated by fault
current. The existing PNPS I design does not meet this requirement.

QA REQUIREMENTS (4): [°*NI*) (Need ‘o confirm that graded QA requirements
were 0991102 to the 1solation valve position switches).

TEST ACCESSIBILITY (1): [A) Equ'ipment mounted on pane) C904 s access'ble

during all plant operating modes. Locally mounted Ysolation valve position
switches may not be immediately accessible during accident conditions.
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IDENTIFICATION MARKINGS (4): ([A] Reg Guide 1.97 requires distinctive
markings for this variable which s satisflied by the PNPS I graphic mimic
display on panel C504.
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PRIMARY CONTAINMENT ISOLATION VALVE POSITION (2S9068A & B)

IMPROVEMENTS

This 1s a Type B Category ! varfable. This iIndication is used to monitor the
valve position of the Condensate Orain Pot Orain valves on the HPCI system.
Upon receipt of a low pressure isolatior signal, SV9068A & B isolate. This
assures that the MPCI exhaust line is properly isolated to preclude a possible
breach of primary containment under accident conditions. A direct measJuremert
of valve position ts, therefore, required to provide status on valve

position. Based on Figure 11, Boston Edison will add a redundant, safety
related power source to this varfable instrument 1oop. The addition of a
redundant power source would preclude consequences of single fallure.
Installation of direct measuring position Indication will also be nerformed.
The addition of new position switches would minimize any ambiquity regarding
actual fsolation of these valves. Again, QA documents will be provided iIn
support of proper installation of these switches.

1
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Matrix Evaluation Sheet

PRIMARY CONTAINMENT ISCLATION VALVE POSITION (ZS8000 & 258001)

EQ RANGE (20): [AWJ] The 258000 & 2S80Q! position switches for the Torus
Makeup from Condensate Storage Tank isolation alves meets the “"closed-not
closed" rangs requirement of USNRC Reg Guide 1.97 for t'is Type B Category |
variable. Justification for acceptance of these switches !'s based on meeting
the range requirement. These switches wil) be reviewed to estadlish
compliance with 10CFR50.49.

POWER SOURCE (16): (1] Power is provided for the position indication channel
by a sing'e power source, Y1. This source 's not safety related. This
existing des'gn, therefore, does not meet 1.97 requirement.

SEISMIC QUALIFICATION (14): [*NI®) (Need to conf'»= :-:'i:mic qualificatior. of
the valve position switches). Reg Guide 1.97 requires seismic qualification
for this vartable. oL . 23

LOOP AVAILABILITY (12): (2] Although, the combination of inboard ard
outboard position indication channels s required to meet the single fallure
criterion in order to satisfy the Reg Guide 1.97 loop avallability
requirement. the cabling has been fdentifled as non-safety related therefore,
this design 1s unsatisfactory.

CHANNEL INDEPENDENCE (12): (3] (Need t3 confirm that independence !s
maintained tetween the position 'ndications of redundant isolation valves in
p Iing penetrating primary containment). Note, again, that the cabling is
non-safety related.

DISPLAY RECORDED (8): (AWJ] Reg Guide 1.97 requires a continuous real- time
indication display and recording of one channe! for Type B8 Category !
varfables to provide direct and immediate trend or transient iInformation to
the plant operator. Primary reactor containment fsolation valve position,
whether "closed” o "non-closed”, provides current status rather than elther
trend or transienr: Information even though it is a Type B vartable. GE
specification 22A1132AK requires that the iIndicating 1ights provide a direct
status Indication of each respective isolation valve. Using the panel €904
graphic mimic a'splay, the plant cperator can ascertain overal)l effectiveness
of the primary containment 1solation system based on color pattern
recognition. dence, the present PNPS [ design is satisfactory.

CHANNEL REDUNDANCY (6): (4] The combination of two position indication
channels for 1solation valves outside primary containment 1s required to meet
the single fallure criterion in order to satisfy the Reg Guide 1.97 channe!
redundancy requirement. Therefore, aurx!liary equipment must be safety
related. This design does not meet this requirement.

ELECTRICAL ISOLATION (6): (3] As presently configured, fuses have been used
in the valve position Indication channe!. However, Reg Gu'ide 1.75 considers

fuses to be, an unacceptadle fsolation device since they are actuated by fault
gurrent, e existing PNPS 1 design does not meet this requirement.

QA REQUIREMENTS (4): [*NI*] (Need to confirm that ful) QA requirements were
applied to vhe tsolation valve position switches).

1




TEST ACCESSIBILITY (1): (6] Locally mounted isolation valve position
switches may not be immediately accessible during accident conditions.

IDENTIFICATION MARKINGS (1): (7] Since the pane! indication is locally
mounted !'n a harsh environment (1.e. not In the control), this requirement 1s

moot.
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PRIMARY CONTAINMENT ISOLATION VALVE POSITION (258000 & 258001)

EXCEPTION

These position switches provide valve indication when torus makeup from the
Condensate Transfer System s required. The cabling and power source for this
varfable were found to be non-safety related. Nelther the valves, nor the
Condensate Storage Tank are sefsmically qualified. No fsolation signal 1s
provided to automatically close the valve. In addition, the panel that
provides valve position indication for this Type B Category ! varlable Is
located outside of *he Control Room in the RNR and Core Spray Pump Room "B"
which 1s considered to be a harsh environment. The operator, therefore, could
not readily fdentify valve position for AQB000 & 8001 during an accident.

To compensate for this situation, the Secondary Contalinment Control guideline
in the Emergency Procedure Guidelines identifies certain operator actions to
be taken 1f, for example, torus water level were to fall below the “owncomer
level and a release path develoded as a result of fallure of non-seismic
portion of the system located In the RHR & Core Spray Pump Room "“8".

The Instrument channels for 258000 and 8001 will not be upgraded to satisfy
1.97 guidance 'n 11ght «f the above iInformation.
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Matrix Eviluation Sheet

PRIMARY CONTAINMENT ISOLATION VALVE POSITION (FCV-302-120 & 123 and SV-302-121
& 122)

EQ RANGE (20): (1] These directional control valves on the Hydraulic Control
Units are not provided with posttion switches. FDC-302-120 & 123 (insert) and
$V=302-121 & 122 (withdraw) are typical of the 145 Hydraulic Control Units at
Pilgrim. Since no valve position indication fs provided, the 1.97 range
requirement cannot be met. This Type @ Category ! variable will be reviewed
to establish compliance with 10CFRS0.49.

POWER SOURCE (16): (2] Since there are no position switches designed for
this variable, no power supply 1s available. The acceptablility vs
unacceptability of the power supply is, therefore, moot.

SEISMIC QUALIFICATION (14): (3] Since no Instrument channels are designed
for this variable, sefsmic qualification cannot be applled.

LOOP AVAILABILITY (12): (4] This criterfa, again, cannot be applied to this
variable, in 1ight of tts design characteristics.

CHANNEL INDEPENDENCE (12): (S] This criteria cannot bde applied.
DISPLAY RECORDED (8): (6] This criterfa cannot de app!led.

CHANNEL REDUNDANCY (8): [7) This criteria cannot be applied.
ELECTRICAL ISOLATION (6): (8] This criteria cannot be applied.

QA REQUIREMENTS (4): [9) This criterfa cannot be applied.

TEST ACCESSIBILITY (1): (10] This criterta cannot de applied.
IDENTIFICATION MARKINGS (11): [11] This criterfa cannot be applied.
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PRIMARY CONTAINMENT ISOLATION VALVE POSITION (FCV-302-120 & 123 and $V-302-12)

XCEPTION

These directional control valves (580), when energized and opened in
coordinated patrs, facilitate rod movement either in the Insert or withdrawal
mode. These valves are normally closed, except during rod movement and are
used during normal operation. These valves are, therefore, normally
positioned in the safe direction. Where these valves are found to De
inoperable, the control rods will be electrically disarmed and placed in suth
a position that the shutdown margin requirements are satisfied (NOTE:
observation of Jrive water flow during insert and withdrawal cycle on C90S
will provide Indication of directional valve prodblems, |.e., falled closed or
open). It should be noted that there are S80 valves which would regquire
position iIndication. This appears to be very cost prohibitive and
unnecessary, since these valves are not required for scram. No position
switches will be provided for these valves in 1ight of the above Information.
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Matrix Evaluyation Sheet

PRIMARY CONTAINMENT [SOLATION VALVE POSITION (2S5065-34 & 38, 155065-32 & 36)

EQ RANGE (20): (1] The 255065-32, 34, 36 & 38 position switches for the
Hydrogen Analyzer do not meet the range for Reg Guide 1.97. Direct
measurement of valve position is required. The above switches employ relays
(see E455 & E449) which myst be energized before indication of valve closure
is provided on contro! room panels C904 or C902. The above design does not
meet the |.97 requirements for range requirements. This Type B Category |
varfable will be examinea for environmental qualification compliance.

POWER SOURCE (16): [A) Power !s provided by redundant safety related power
sources, both AC and OC powered. The power sources are Y3 and Y4 and D4 and
0s.

SEISMIC QUALIFICATION (14): [NI] (need to confirm seismic qualification of
the valve position switches). RG 1.97 requires seismic qualification for this
variable.

LOOP AVAILABILITY (12): (A] The position switches for the hydrogen analyzer
Instruments channels provide sufficient latitude to accommodate testing and
maintenance requirements that will be necessyry during power operation. Note
that cabling is safety related. This design meets Reg Guide 1.97 requirements.

CHANNEL INDEPENDENCE (12): (A) Sufficient independence !s provided based on
installation of safety related components in the channe!

DISFLAY RECORDED (8): [AWJ] Reg Guide 1.97 requires a continuous real- time
indication display and recording of one channe! for Type 8 Cato;ory 1
varfables to provide direct and immedtate trend or transient information to
the plant operator. Primary reactor containment 1solation valve position,
whether “closed” or "not-closed”, provides current status rather than ef*her
trend or transient Information even though 1t 15 a Type 8 variable. GE
specification 22A1132AK requires that the Indicating lights provide a direct
status Indication of each respective Ysolation valve. Using the pane! (904
graphic mimic display, the plant operator can ascertain overall effectiveness
of the primary containment 1solation system dased on color pattern
recognition. HNence, the present PNPS I design is satisfactory.

CHANNEL REDUNDANCY (6): (A] Sufficlent redundancy !s provided by the
Instrument loops for the hydrogen analyzer position switches. This design
complies with Reg Guide 1.97,

ELECTRICAL ISOLATION (8): (2) As presently configured, fuses have been used
\n the valve position Indication channel. However, Reg Guide 1.75 considers
fuses to be unacceptable 1solation device since they are actuated by fault
current. The existing PNPS [ design does not meet this requirement,

QA REQUIREMENTS (4): [*NI*] (Need to confirm that grided QA requirements
were applied to the ‘solation valve position switches).

TES™ ACCESSIBILITY (1): (A) Equipment mounted on pane! C904 1s accessibls

ouring 411 plant operating modes. Locally mounted 1solation valve position
switches may not be 'mmediately accessible during accident conditions.
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IDENTIFICATION MARYINGS (1): (A) Reg Guide 1.97 requires distinctive
markings for this variable which |s satisfied by the PNPS [ graphic mimic
display on panel C904.
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PRIMARY CONTAINMENT ISOLATION VALVE POSITION (255065-34 & 38, 255065-32 & 36)

EXCEPTION

This 1s a Type B Category | vartable. The purpose of this vartable is to
monitor accomp!ishment of isolation. The position switches provide an
indirect measure of valve position. DOrawings E449 and ES55 iIndicate that a
relay is used to energize contacts for 1ight iIndicators on panels C904 and
C902. FEven though the PNPS 1.97 evaluation has identified that relays are
used, this design s considered to meet 1.97 quidance. The use of reliys to
energize contacts for 1ignts on C904 and C902 in conjunction with diverse
safety related power sources (1.e., 125v CC and 120v AC) provides sufficient
assurance that the operator will have available sufficient Information to
establish accompl!ishment of isolation for this vartfable. This varfable will
not be upgraded in light of the above information.



Matrix Evaluation Sheet

CORE SPRAY FLOMW

EQ RANGE (20): [AWJ] The existing instrument range of 0 to 5000 gallons per
minute meets the USNRC required range of O to 3960 GPM equivalent to 110% of
design flow as shown in FSAR ‘able 6.3-1. These trarimitters, FTI461A and B
are included tn the BECo Envirormental Qualification Master List.
Justification for acceptance 's based on range compliance.

PONER SOURCE (16): (1) The flow measurement in each core spray loop is
supplied from a common £/51450-6 power supply in panel C919 (Reference I&CS
84-11/54SA 84-14), and does not meet the Rag Gu'de 1.97 requirement for a
relfabl. pcwer source for *his Type D Category 2 variable. A safety related
standdy power source is not required for the flow measurement in either core
spray 1oop; however, continued use of a common power source for doth flow
measurements could lead to increased plant outage pecause of Technical
Specification 'imits resulting from Reg Guide 1.97 section 1.3.2.¢.
Independent and rellable power sources are recommended for the core spray loop
A and loop B flow measurements.

SEISMIC QUALIFICATION (14): ([°*NI*) (Need to confirm sefsmic qualification of
the flow element and locallv r ‘unted flow transmitter). Core Spray local
racks 220! and C2260 have be.n seismicaliy qualified for PNPS [ as described
'n GE Setsmic Qualification Summary specification 17489075. Similarly, panels
€919 and 7903 used for portions of the Core Spray flow Instrumentaticn have
been seismically aualifled as described by GE specification 235A1963 and
235A1958 in this same summary.

LOOP AVAILABILITY (12): (A) This Cat 2, Type D variable meets the 1.97
design requirement in that the out of service interval is based on the Core
Spray System Tech. Spec. 3.5 for Pligrim,

CHMANNEL INDEPENDENCE (12): (A) Channe! independence has been establ!ished for
the core spray flow measurement in C919 by approved departmental procedures,
vendor specifications, and 'ndustry standards. This has bean reflected via
appropriate elementary drawings. Therefore, It is felt that sufficient
assurance 's provided for maintaining core spray 1oop Independence from
approgriate divisions of RNR, WPCI, ADS, and RCIC loops iIn C919.

DISPLAY RECORDED (8): (A) log Guide ).97 does not require recording for this
variable hence, the present PNPS [ design Vs satisfactory.

CHANNEL REDUNDANCY (6): (A] Reg Guide 1.97 does not raquire redundancy for
this vartable; hence, the present PNPS I design of one flow measurement per
ccre spray 1oop 's appropriate.

ELECTRICAL ISOLATION (6): [A) Confirmaticn tnat cabie tray and conduit
routing meets separation requirements in all respects has been and 13 assured
by cpprovo? departmenta) procedure, vendar specifications, 2nd Industry
standards ().e., BEQAM, Bechte! Destgn “riterta for Electrical Installations
and GE Spec!fications #22AV421, £-347, (EEE279-1971). This also applles to
confirming adequate separation and elecirical 1solation for existing wiring by
reviewing and approving assoclated pull cards.
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QA REQUIREMENTS (4): (3) The core spray flow Instrument locos are non-
safety related based on the original plant design, and does not satisfy the
application of graded QA requirements specified In Reg Guide 1.97.

TEST ACCE’ SIBILITY (1): [A) Eaquipment mounted on paneis €319 and C903 is
accessidle during all plant operating modes. Core spray flow transmitters
mounted on instrument racks C2201 and C2260 may not be accessible for certain
design basis events.

IDENTIFICATION MARKINGS (1): [A] Reg Guide 1.37 does not require distinctive

markings for Type D Catigory 2 varfables; hence, the present PNPS [ design is
satisfactory.
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CORE SPRAY FLOM

[MPROVEMENTS

This Type D Category 2 varfable is used to monitor operatian of the Core Spray
System. Because 1.97 specifies that the out-of-service interval should be
based on the Tech Spec limitations for the system, a redundant, iInternal power
supply will De added (sae Figure 12’ to minimtze locp unavaliability due to
falh:re of the existing common power supply. Associated QA documents will be
provided.
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Matrix Evaluation Sheet

RHR HEAT EXCHANGER QUTLET TEMPERATURE

EQ RANGE (20): [AWJ] The existing Instrument range of 0 to 600°F for RHR
heat exchanger temperature elements meets the USNRC required range of 32 to
3S0°F. Temperature elements TEIDA7A and B wil)l be reviewed to establish
compliance with 10CFRS0.49. Justification is based on the existing range will
be required since the sensors may not be qualified for their service
conditions.

POWER SOURCE (16): [A] The TR2340-9 temperature recorder used to record the
RHR heat exchanger temperature values is connected to ‘nstrument bus Y1, which
meets the Reg Guide 1.97 rellable power source reguirement for this Type D
Category 2 variable.

SEISMIC QUALIFICATION (14): [°*NI®*) (Need to confirm se!smic qualification o
the temperature element and control room Lanel C921). -

LOOP AVAILABILITY (12): [(A] The RHR heat exchanger temperature easurement
1§ subject to meeting the system's technical specification requirement as a
result of Reg Guide 1.97. PNPS I Tech Spec Section 3.5 accommodates this
requirement.

CHANNEL INDEPENDENCE (12): (1] The common recorder for RHR heat exchanger
temperature monitoring and 1ts single power source do not satisfy this Reg
Guide 1.97 requirement. However, this design configuration could prove to be
unnecessari'ly prohibitive, since the out-of-service Interval fo: the system
could be 1imited to the fallure frequency of the common recorder, TR2340-9.

OISPLAY RECORDED (R): (A] Reg Guide 1.97 does not require recording for this
vartable. However, trend information regarding the temperature of the RKR,
RBCCW, or the SSW cooling loop s considered Important. Since the rate of
change of any one of these varfables with time is relatively slow, recorded
trend Information may assist the operator in detecting equipment malfunctions
in these three cooling loops. The present PNPS [ design provides recording of
RBCCH RHR heat exchanger outlet temperatures for each RBCCW 100p, and also
provides recording of RAR heat exchanger outlet temperature for each RHR

loop. Recording of one RHR loop temperature and one RBCCW 100p temperature in
each cooling train on one recorder fulfills the redundant channe) requirement
since these vartables will behave In a similar manner,

CHANNEL REDUNDANCY (8): (A] Reg Guide 1.97 does not require redundancy for
this var'able; hence the present PNPS [ desian of one temgerature measurement
per RHR heat exchanger 'cop 's appropriate.

ELECTRICAL ISOLATION (6): (2) The use of one recorder and one power source
for R4R heat exchanger temperature monitoring does not meet physical
senaration or elecstrical 'solation requirements.

QA REQUIRCMENTS (4): [(3) The RMR heat exchanger temperature monitoring
Instrument loops are non-safety related based on the original plant design,

end Go‘ng; satisfy the application of graded QA requirements specified 'n Reg
uide 1.97.

a4



TEST ACCESSIBILITY (1): [A) Equipment mounted on pane! C92) s ascessible
during all plant operating modes. RHR heat exchanger temperature s .-ors may
not be 'mmediately accessible during accident conditions.

[DENTIFICATION MARKINGS (1): [A) Reg Guide 1.97 does not require distinctive

markings for Type D Category 2 variables; hence, the present PNPS I design is
satisfactory. :
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RMR WCAT EXCHANGER QUTLET TEMPERATURE

[MPROVEMENT

A single recorser on pane! C921 has been identified for readout of both
channels for this Type D Category 2 variable. Space, however, does not permit
fnstallation of a redundant recorder. Therefore, a redundant recorder cannot
be Installed. To compensate for this, crecit can be taken for computer
1ink-up which provides an update of the heat exchanger outlet temperature
(1.e., A10B4 & A1085). Add'tional credit can be taken for SPDS. Associated
QA documents, will be provided for existing equipment design "2 establish
extent of compliance with graded QA requirements. These improvements are
identified on Figure 13.
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Matrix Eval Ult'oﬂ. Sheet

COOLING WATER TEMPERATURE 0O ESF (RBCCW - RHR OR SSW - RBCCH)

EQ RANGE (20): [AWJ] The existing Instrument range of +32 to «6CQ°F for the
Reactor Bullding Closed Cooling Water RMR heat exchanger outlet temperature
element meets the USNRC regquired range of 32 to 200°F far this Type D Categery
2 varfable. The TE'043A and 8 sensors will Be reviewed to detarmine

compliance with 10CFRSQ.49. Acceptance is presently based on range rapadility,

POWER SOURCE (16): [A] The TR2340-9 temperature recorder used to record the
REBCCW RMR neat exchanger outlet temperature value 15 connected to instrument
bus Y1, which meets the Reg Guide 1.27 reliable power source requirements for
this Type O Category 2 variable.

SEISMIC QUALIFICATION (14): (°*NI®) (Need to confirm seismic qualification of
the temgerature element and contro! room panel C921). Reg Guide 1.37 does not
require seismic qualification for this variable. .

LOCP AVATLABILITY (12): [A) Requirement related to out of service interval
fs related to RBCCW/SSW pump capacity as noted in PNPS [ Tech Spec Section
3.5. Flow as opposed to temperature is the criteria used when determining
operability of the system.

CHANNEL [NDEPENDENCE (12): (') The common recorder for RS8CCW RMR heat
exchanger outlet temperature monitoring and its single power source do not
satisfy this Reg Guide 1.97 requirement. Reg Guide '.97 does not reguire
recundant channels within each RBCCW RHR heat exchanger 100p; hence, the
present PNPS [ design of one temperature measurement per RBCCW train i
appropriate.

DISPLAY RECORDED (8): (A] Reg Gu'de 1.97 does not require recording for this
variaple. However, trend !nformation regarding the temperature of the RMR,
RBCCW, or the SSW cooling loop s considered important. Since the rate of
change of any one of these variables with time Is relatively slow, recorded
trend Information may assist the operator in detecting equipment malfunctions
In these three cooling Toops. The present PNPS [ design provides receraing of
RBCCW RMR heat exchanger outlet temperature for each RBCCW 1oop, and alse
provides recording of RNR heat exchanger cutlet temperature for each AWR

1o0p. Recording of one RNR 1oop temperature and one RBCCA 1oop temperatyre in
each cooling train on one recorder fulfills the redundant channe! requirement
since these var'able will Behave 1n a similar manner,

CHANNEL REDUNDANCY (6): [A] Reg Gu'de 1.97 goes not require redundancy for
this varfable, hence, the present PNPS [ design of one temperature
measurement per RBCCW loop 's appropriate.

ELECTRICAL ISOLATION (6): [2] The use of cne recorder and one power source

for RBCCH RWR heat exchanger outlet temperature monitoring does not meet
physical separation or electrical 1so'ation requirements.
)
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QA REQUIREMENTS (4): [3) The RBCCW RHR neat exchanger outlet temperature
moritoring instrument 100ps are non.safety related based on the original plant
design, and do not satisfy the application of graded QA requirements _ecified
in Reg Guide 1 97.

TEST ACCESSIBILITY (1): (A) Equipment mounted on panel C921 !s accessible
during all lant operating modes. RBCCW RYR heat exchanger outlet temperature
sensors may not be immediately accessible during accident condition;.

IDENTIFICATION MARKINGS (1): (A] Reg Guide 1.97 dces not require distinctive

markings for Type D Category 2 variables; hence, the present PNPS [ design i3
satisfactory.
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COOLING WATER TEMPERATURE TO ESF (RBCCW - RMR OR SSW - RBCCK)

[MPROVEMENT

Tre ava'uation of channe! independence for this Type D, Category 2 variable
ingicates that a single recorder |s unacceptable. However, the addition of a
redundant recorder !s precluded since ufficient space for instaliation of the
recorder is not avallable. Boston Edison will, therefore, not Install a
regundant recorder. To compensate for this, a computer link-up ‘s avalladble
to provide adequate information regarding ESF Temperature (!.e, AIQ83 &
A10B2). Agditional credit can De taken for SPDS. Figure 14 13entifies the
modifications to be performed for this variadle.
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Matrix Evaluat on Sheet

RADIATION EXPOSURE RATE

£Q RANGE (20): (1] The ranges of the reactor, turdine and radwaste dullding
access area radiation monitor measurement do not meet the USNRC specified
range requirement (10°' to 10°* R/Ar) for this Type £ Category 2

varfadles. Acccra!ng te GE drawing 112C2230, the REVD (1802) area radtation
monitor can cover a foyr decade ran?n extonding from 10°* to 107" R/hr,

The area rad'ation monitor RE'D will De reviswed for environmental
qualificaticn. The exposure rate monitor's upper range does not meet 1.97
guidance.

POWER SOURCE ('6): ([A) Electrical power is provided through Y1, from pane!
€911 (see MIU=2-2). As such Y1 1s powered from a relfadle source (0G) and
therefore the present PNPS design s satisfactory.

SEISMIC QUALIFICATION (14): [A) Reg Guide 1.97 does not require se!smic
gqualification for this variable; hence, the present PNPS [ design is
satisfactory.

LOOP AVAILABILITY (12): [°*NI®] (Need to confirm that the reactor bullging
access area radifation monitoring channe! meets the system technica)
specification requirements since Reg Guide 1.37 places a Technical
Specification avatlability requirement on this variabdle.

CHANNEL INDEPENDENCE (12): [A] Reg Guide ).97 does not require redundant
crannels for thig vartadble; hence, the present PNPS [ design ts satisfactory.

DISPLAY RECORDED (8): [(A] Reg Guide 1.97 does require channe! re-ording for
efflyent monitoring vartables. The existing PNPS | reglation monitoring
channels satisfy this requirement by recorder RR'y!15-6 on the C902 main
control room panel,

CHANNEL REDUNDANCY (6): [A] Reg Gu'de 1.97 does not require regundancy for
this variable; hence, the present PNPS | design is satisfactory.

ELECTRICAL ISOLATION (6) (2] Reg Gu'de 1.97 requires isolation gevices
having maintenance access provisions for this varfable. The present PNPS |
design does ~ot include electrical isolation devices, and therafore, does not
satisfy this requirement.

QA REQUIREMERTS (d4): (°NI®]) (Need to confirm application of gracod QA
requirements for this a~ea radlation monitoring channe! since Reg Guide 1.97
requires graded QA for this vartadle).

TEST ACCESSIBILITY (1): (A) Equipment located on panels C91! ang C302 i3
accessinle aurin? al) modes of reactor cperation. Area radiation monitering
instruments locally mounted may not be 'mmediately accessidle during accident
conditions.,

IDENTIFICATION MARKINGS (1): [A] Reg Guide .97 does not require
fdentification markings for Type € vartables; hence, the present PNPS [ design
's satisfactory.




RADIATION Ex RE RAT

[MPROVEMENTS

The evaluation for this Type £ Category 2 variable indicates that the range
requirement does ~ot satisfy the 1.97 range requ'rement. Reg Guide 1.97
specifies a range of 107" to 10* R/hr for this vartable. PNPS I actual
range s 10°Y to 10" R/hr. In acaition, confirmation of 1000

avatladility 1s required to establish whether Tech Spec avalladiltty
requirements are satisfied. The purpose of this varfable 's to provide a
means of detecting significant releases iInsice bulldings or areas where access
is required to service equipment important to safety. Tharefore, Dased on
Figure 15, the range of the RE-10 monitor will Be in¢redased 0 cOincide with
range requirement in Reg Guide 1.97. Confirmation of loop avallagtlity will
de performed,
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1-3.1.3 Exceptions to Des'gn and Qualification Criteria

Two general areas of design and qualification criteria noncomp!iance were
fdentified as a4 result of the PNPS | evaluation centered on electrical
fsolation devices and channel redundancy.

) rical lation

[t Is Baston Edison's intent to forego replacement of fuses for some other
type of 1solation devices (1.e., relays, fibre optics connectors, etc.). Reg
Guide 1.97 ingicates that Reg Guide 1.75 will serve as the standard for the
separation of ¢ircuits and equipment that are redundant. Pilgrim, whigh
pre-Jates Reg Guide .75, was designed to meet proposed [EEE Criteria for
Nuclear Power Plant Protection Systems cated March, 1968. Boston Edison met
this requirement which was subsequently approved by the Atomic Energy
Commission.

Installea fuses are UL approved and have been used at Pilgrim over the past 10
years without any generic problems, Further assurance of fuse continyity s,
provided via pre-scheduled functional tests of Class 1€ systems. [n light of
the atove information, Boston Edison will not replace instrument fuses.

Channe! ﬂ!ggnganc!

Another point of con‘ention relates to the following design and qualification
criteria specified in Reg Guide 1.97:

“Where fallure of one accident monitoring channe! results In
'aformation ambiguity (that s, the redundant displays
disagree) that could lead cperators to defeat or fail to
daccomplish a required safety function, additiona! information
should be provided to allow the operators o deduce the actua)
congitions in the plant.”

Boston Eaison takes exception to the criterta to provide a means of resolving
information ane\7u1tﬂos caused oy an assumed single fallure in one channe!
dased on the following:

-« the Instrumentation zhannels are ' pendent and must meet class €
requirements and

= thase channels are to be environmentally qualified for quality
category, thus minimizing the effects of common mode fallure

Based on the above Information, Boston Edison does not plan to make any
modifications in order to conform to the above two criterfa. However, to the
extent possible, Boston Edison will Ydentify alternate courses of action
(1.0., cross checking with an independent channe! which menitors a different
varfadle which has known relationship to the primary variadle.)
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11-7  Database Maintenance

Supplement | to NUREG 0737 ingicates that "staff review will be in the form of
an audit that will include a review of the licensee's method of implementing
Regulatory Guide 1.97 (Rev. 2) guigance and the licensee § supporting
technica) jJustification of any proposcd alcernatives.” The methodology used
Dy Boston Edison has already dDeen discussed in thig report. MNowever, to
assure that tracead!!ity 1s maintained, the PNPS 1.97 document files ang
computer!zed database will be maintained 'n a controlled fashion,
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11-2  Corrective Actions to Complete Datadase Information

As noted on Table 3, adaitional Information (NI) 1s required for certain
variables. Even though the plant specific variadles fdentifled on Tadle 3
have been found to De acceptadle an attempt to replace NI with the associated
information will be made for completeness.
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11-3 Environmenta) Qualification
As indicated 'n Supplement 1| to NUREG 0717,

"It 1s acceptadle to rely on currently installed equipment if
it will measure over the range indicated 'n Regulatory Guide
1.97 (Rev. 2), even \f the equipmen® |s presently not
environmentally qualified. Eventually, all the equipment
required to monitor the course of an accident would de
environmentally qualified in accordance with the pending
commission rule on environmenta!l qualification.”

This has served as 4 bas's for accepting (1. e, EQ/Range design requirement)
mary of the existing iInstrument channals reviewed for the PNPS | 1. 97
evalvation. Al Cu:o’ory | variadles reviewed for Pilgrim will Re
environmentally qualified by the end of Refuel Qutage #8.

Categor: 2 varfadles will not de environmentally qualified sudject to the
design ang gqualification criteria 'n Reg Guloe 1.97. This position 15 Dased
on the fact that Category | variadles will be environmentally qualified as a
result of Reg Guide 1.97 since they are uo{ vartadles. The only Category 2 -
vartadles that will be environmentally qualified will be qualified as a result
Of 10CFREQ. 49 requirements.
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[1-4  Selsmicity

A concern exists that the margin of safety provided in the electrical and
mechanical equipment Important to safety of operating plants may vary
considerably. Specificallv, the implicatian 1s that the margins of safety
that are provided 'n the existing equipment to resist selsmically induced
10ads and to perform the extended safety functions may vary consideradly. The
concern, however, n imp! n A f rging are n .

This has artsen Decause seismic qualification criteria and methods have
undergone rapiad development In recent years. The methods for demonstrating
component cperad!lity have changed significantly and because the design of the
cperating plants were completed prior to the estadbl!shment of current selsmic
qualification criteria and guide!ines. This wou'!d especially apply to older
plants Yike Pilgrim. Unresolved Sa'ot‘ [ssue A-46 was initiated to address
the above concern, wWhen resolved, a MRC generic letter containing consistent
requirements for seismic and dynamic qualification will be applicadle to
Piigrim and other operating nlants. Pending the issuance of the generic
letter, Boston Edfson wil) gefer re-assessing the margin of safety of existing
electrical equipment to resist seismically Induced 'cads at Pilgrim Station.
This would apply to those 'tems ‘dentified by R.G. 1.97 as reguiring sefsmic
qualification. It should De noted, howevar, that Boston Edison will continued
where deemed appropriate to use [EEE344-1975 in applying seismic qualification
requirements to future electrical equipment mog!fications. [EEEJ44-197§
provisions are included 'n Reg Guice 1.100 and are cited in Reg Gu'lde 1.97.
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I11.§ Commitment Action Plan

Per Supnlement 1 to NUREG 0737, Boston Edison will implement 'dentified
Improvements (see Section [-3.1.2) by the end of Qutage #8 at Pilgrim
Statton. At such time, Boston Edison will notify the NRC of its completion of
Phase Il requirements.
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Appendix A
Reg Guide 1.97 Design and Qualification Criteria



R G.

1.97, Rev. 3 Requirements

Selsmic Quelification

Environmental Qualification

-
Single Fallure Criteria
Redundancy

Isolation from Safety System
Power from On-Site Standby Sources
Power from Battery-Bachked Bus

Power from MWighly Rellable Bus

Display Vs continuous, real-time

Display 1s alsc recorded

Display Is uniguely 1dentified

Display s Dedicated Trend

recorders

Quality Assurance

Perlodic Test Capad’ "ty

Qual. Category !

R.G. 1.160; Accuracy
After DBE

R.G. 1.89. NUREG 0588°

Yes

Yes, 2 maybe 3 channels
R.G. 1.75 Isol. Devices
RG. 1.32

Yes, If interruption
not tolerable

NO
Yes, | channel

Yes, all channels®

Yes, types A, B, C
Yes, f needed for

op2rator Info or action

Yes

Yes, RG. 1.118

Appendix A

Page | of 2

Qual. Categcory 2

Seme as Cat_ 1’

Same as Cat. |

Same as Cat. |

Yes

No

Effluent radloactivity,
area RAD monitors

Same as Cat. |}

Same as Cat. |

Yos, but graded QA
application possible

Yes, same as Cat. 1}

Oual. Category 3

L

No. but must meet servize’
environment condlitlions

N

o

Not apolicable

No

No

N

MO

Effluent radloactivity, area
~AD monitors, Meteorology
monitors

No

Same as Cat. |

Yes



RG.1.97, Rev. 3 Requiremerts Qual. Cetegory | Qual. Category 2 Qual. Category 3

8. Channel Avallablility Prior to Yes Conform to sys'em No
Accident Tech. Spec.

9. Instruments overlay on range Tes Yes Yes

10, Direct megsurement by varlable Yes Yes Yes

11, Haman factors consideratioas® Yes Yes Yes

1 Qualification delayed If ranges meet R.C. 1 .97 (Ref. 1, Page '3
2 Meteorological Instruments OK If historically rellable (Ref. |, Page 11)

3 Cat. 2 Type C ‘nstruments qualified per ANS 4.5 para 6.3.5 rather than just Cat. | Type C
Relaration of requirements ver us R.G. 1. 97, Rev. 2

4 All channels recorded rather than just one channel. Hintze INRC) says this Is no. changed to ome channel 2/25/82
Escalation of requirements versus R.G. 1.97, Rev. 2

v

Please note that humen factors consideration limited to ldentifying adequacy of Instrument markings, since no
relocation of displays was required as a result of the PNPS evaluation.

References: (1) WNUREG 0737 Supplement | 12/17/83

Appendix A (cont'd)
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