PHILADELPHIA ELECTRIC COMPANY

27501 MARKET STREET

P.O. BOX 8699
PHILADELPHIA PA 19101

SHIELLS L DALTROFF (215) 841-5001
VICE PRESIDENT
ELECTRIC PRODUCTION MatCh 4 ’ 1 qa 3

Docket Nos, 50-277
50-278

Mr. V. F. Stolz, Chief

Operating Reactors Rranch #4
Division of Licensing

U.S. Nuclear Requlatorv Commission
washington, D.C. 20555

SURJECT: NURFG-0737 Ttem 11.F.1.4 Containment Pressur2 Monitor
Ttem IT.F.1.5 Containment Water Tevel Monitor
Ttem YT.F.1.6 Containment Hydroaen Monitor

RF: Peach Bottom Atomic Power Station
Dear Mr. Stolz:

The attachment to this letter provides the information on the
NUREG-0737 reauirements referenced above, as reauested in your
letter of January 5, 1923 (v, F., Stolz to E., G. Bauer, Jr.,
PRCo.). The information presented 1n the attachment is
desiagnated with a numbdering format that corresponds to your
requests.,

Should you have any auestions regardinag *his matter, please

do not hesitate tc contact us.

Sir.cerely,

Attachment

cc: Site Inspector

8303110329 830304 " AO
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Docket Nos, £9=277
£N=278

Attachment

SURJECT: PRenuest for Additional Tnformation
Peac. Rottom Atomic Power Station Units 2 and 3

(1) Exceptions Keina Taken To NUREG-0727 Reauirements

Reauest:

(l1a) Please indicat: anv excentions that you nlan to take
to the NUREG-0N73"7 items in our scope of review. For
each excention indicate (1) whyv vou find it difficult
to comnly with this item, (?) how this exzception will
affect the monitor system accuracvy, speed,
dependability, availavility, and utility, (3) if this
exception in anv way comnromises the safetv marain
that the monitor is sumnosed to nrovide, and (4) any
extenuating factors that make this exception less
deleterious than it annears at face value.

Response

(la) Tn addition to the exceptions described in items (1b)
and (1c) of the enclosure to your Januarv 5, 1983
letter, we have taken thes following excentions to the
NUREG-0737 reauirements for containment pressure
monitors, containment water level monitors, and
containment hydrogen monitors. These exemntion
requests were previously identified in correspondence
dated December 22, 1980 (S. T.. Dalcroff, PECo. to D.
G. Fisenhut),.

1.) The design an:' aualification criteria for
accident monitorina irstrumenctation (Apnendix R
of NUREG 0737) recommends nhisical separation in
accordance with Reaqulatorv Guide 1.75, rev. 2.
Peach Rottom was not desianed and built to meet
the separation criteria of Reyulatory Guide 1.75,
and back fittina the facilitv to this criteria is
not practical. We have desiaqned the accident
monitorina instrumentation to the separation
criteria amplicable to the plant as described in
the Peach RBottom Final Safety Analvsis Peporc.
This exception does not affect the system's
accuracy, snesed, denendability, availabilitv, or
utility and does not compromise the safety marain
that the instrumentaion is sunpo ed to provide.
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2.} The Aesiqgn and caalification criteria for
accident monitoring instrumentation (Appendix R
of NURFPG-0737) recommends environmental
cualification in accordance with Requlatorv Cuide
1.89 (NTJRFG-0588). This reacuirement specifies
mialification of new equipment to TEEE Std. 323-
1974, The containment pressure transmitters are
rualified to TEEFR Std. 323-1971 since they were
the hest available ecuipment on the market at the
time of their purchase., This exception will not
affect the accuracy, speed, dependahility,
availability, or utility of the pressure
monitorinag system since these transmitters are
essentially the same as transmitters from the
same vendor that have since bheen auziified tc
TEFE 323-1974 reauirements., Tn adaition, the
worst-case adverse environment at Peach Bottom is
much less severe than the environment for which
these transmitters have been aualified.
Therefore, this exception does not compromise the
safety marain nrovided by this instrumentation.

3.) Miay of the reaqulatory quides ‘isted in Aprendix
B of NURFG-"737 pertainiung to aualitv assurance
were not in existence at the time the Peach
Rot+tom hvdroaen analyzers were installed,
However, the analvzer svstem was specified,
nrocurred, desiqgned, fabricated, and installed in
accnrdance with cualitv assurance proarams which
complied with the anmplicahle portions of 10¢7RS50,
Apnendix B, Therefore, this exception does not
affect the svyvstem's accuracy, speed,
dependabhility, availability, or vtility and will
not compromis=2 the safety marain that the monitor
is supposed to provide,

Request:

(1b)

In your letter of 22 Dec. 80 from Shields I.. Daltroff
(PECO) to Darrel)l G. Fisenhut (NRC), yvou state that
vour water level trans ucer ranqge will extend to one
foot ahove the bot*or of the suppression pool, rather
than to the hottom as is remiired by WUREG-0737. You
further state that vou wish to take this excention so
that you can use the existing water level transmitter
rather than installina a new one. We find this
exception to he accentable, and will not remuire that
you nrovide any further justification on this point.




Response:

1b) No resnons2 reaquired,

Reauest

(1¢) Tn vour letter of 23 Dec 81 from Shields I,, haltroff
(PECO) to Darrell €. Fisenhut (NRC), yvou state that
vour hydroaen monitor has a 2 hours warmup period,
whereas NUUREG-0737 reauires that the hyvdroaen monitor
be operation within one half hour after an accident.
Please state vhat measures have bheen tried or are
agoina to be tried to decrease the 2 hour warmup period
and state what progress, if any, has Yeen made on this
problem, You state that the lona warmup time can Le
justified by the fact *hat you have an inerted
containment. Are there anv other extenuating factors
that justify the long warmup time?

Response:

1c) As stated in correspondence dated December 23, 1981

(S. I.. Daltroff, PECo to D. G. Eisenhut), the two hour
warmup time of the hydrogen analvzers is sufficient
for their intended use. Since the Peach Rottom
containment is inerted and post-accident combustible
n7as control is maintained by oxvaen deficiency, the
control of combustible gas concentrations in
containment is relatively insensitive to the rate or
extent of hydroaen ageneration due *o metal-water
reaction. Maintenance of containment aas
concentrations helow combustible limits is
accomnlished hy the addition of nitroaen to limit
oxyvaen concentration to less than 5%. Tndication of
hydrogen concentration is used only to determine if a
level of hvdroaen exists within containment such that
control of ox7aen concentration is needed. Based on
Safety Guide No. 7 (now reaqulatory auide 1.7)
assumpticns, approximately one dav will =tapse after a
loss of coolant accident before nitrogen addition is
required. Recent evaluations submitted by the RWR
Owners' Croups and reviewed by the NRC staff have
demonstrated that the Pequlatory Guide 1.7 radiolvtic
oxvagen aeneration is extremely conservative. (Refer
to letter number BWRNOG-2224 from T, J. Dente of the
BWROG to D. G. Eisenhut of the NRC dated June 21,
1982, and the letter from W, G. Counsil of NUSCo to W.
J. Dircks of the NRC dated Augqust 6, 1982,) Therefore,
this exception to the NUREG-0737 renauirements wili not
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affect the hydrogen monitoring system's accuracy,
speed, dependability, availability, or utility in
per forming its intended function. Furthermore, this
exception does not compromise the safety margin that
the monitor is supposed to provide.

IT.F.1.4 - Containment Pressure Monitoring Systes Accuracy

and Time Resnonse

Reauest

(2a) Provide a block dAiagram of the confiquration of
modules that make un vour PMS., Provide an expnlanation
of any details in the bHlock diaaram that miaght be
necessary for an understandina of vour PMS accuracv
and time resnonse,

Response:

(2a) See fiqure 1 for a block diagram of the confiquration
of modules that make un the containment pressure
monitorinag system., There are four instrument loons,
two with a ranae of 0 to 225 psia and two with a ranae
cf 5 to 25 pmsia. The nower for the instrument looprs
and the power to run the recorders is previded from
the power supply throuah the nower distribution
mcdule,

Request :

(?2b) PFor each module provide a list of all nmarameters which
describe the overall uncertaintv in the transfer
function of that module,

Response:

(?2b) The followina narameters describe the overall
uncertainty of the containment nressure monitorina
system:

Pressure transmitter (5 to 25 nsia ranae)
Accuracvy: + 2,.3% (Tncludes combhined
effect of linearitv,
hysteresis, and repeat-
ahilitv)
Seismic effect: + 0.93%



Pange §

Temperature offect: + N0,89% (for temperature
chai-ge from 85 deareez F
to 148 dearees F)

Power supply effect: neqgliaable

NDeadband: none

Stability: + 0.42%

Pressure transmitter (0 to 225 nsiqg ranqge)

Accuracy: + 7.4% (Tncludes combined
effect of linearity,
hysteresis, and repeat-
ability)

Seismic effect: + 0.74%

Temperature effect: ¥ 1.0% (for temperature
change from 85 deaqrees F
to 148 deqrees F)

Power supply effect: neagligabie

Deadband: none
Stability: + 0.37%
Turrent to Vol:i: yje Converter
Accuracy: + 0.17%
Power Sumply F7lact: + 0.016%
Ambient Temp. Fffect: + 0.17% (for temperature

change from 70 dearees F
to 120 dearees F)
Relative Humidity Fffect: + 0.17%

Seismic Effect: < 0.17%
Racorder (recordiirag function)
Accuracvy: + 0.25%
Repeatabhility: B.19%
Ambient Temn, Effect: < 0,25% (for temperature

change from 70 dearees F
to 120 deqgree; F)
Relative Humidity Effect: +0.25%, -0,.5%

Power Supply Effect: < 0.,008%
Recorder (indicatinag function)
Accuracy: + 0.17%
Repeatability: B.1¢
Ambient Temp. Fffect: N0.25% (for temperature

change from 70 dearees F
to 120 degrees F)
Relative Humidity Effect: + 0,17%
Power Supplv Fffect: n.nnAsg

NOTE: The ahove values are expressed as a percentage
of full calibrated ranqe.
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Reauest :

(2¢)

Combhine parameters in 2b +o aget an overall svstem
uncertainty, Tf vou have hoth strin chart recorder
and indicator outnut, aive the overall svstem
uncertainty for hoth systems, Tf vou have svstems
spannina difrerent ranqes, aive the overall svstem
uncertaintv for each system.

Rasponse:

(2¢)

The followina is the overall svstem uncertaintvy:

+7.55% for 0O to 225 psiqg recorder
+7.53% for 0 to 225 psia indicator
¥8.43% for 5 to 25 psia recorder
Eﬂ.4l% for 5 to 25 psia ‘ndicator

Reauest:

(24)

For each module indicate the time response. For
modules with a linear transfer function, state either
the time constant, 7 , or the Ramp Asvmptotic Delay
Time, RADT. For modules with an output that varies
linearly in time, state the full scale resmnonse time.
(Most likely the only moduie you have in this cateqgory
is the strip chart recorder.)

Response:

(24)

The following is the response time for each module:
Transmitter - time constant is 0.2 seconds.

Current to Voltage Converter - when excited by an 80%
input sten from 10 to 29N%, the maximum time reauired
for the output of steady state wvalue is 37

milliseconds nominal and 50 milliseconds maximum.

Recorder - 3,5 seconds to travel from 10 to 20% of the
scale.

TT.F.1.5 - Containment Water T.evel Monitorina Svstem

Accuracv

Reacuest

(3a)

Provide a block Adiaaram of the confiquration of
modules that make up vour WIMS, Provide an
explanation of any detailes in tke block diagram that
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might he necessary for an understanding of your WIMS

accuracy.
Resggnse:

(3a) See fiqure 2 for a block diagram of the confiquration
of modules that make up the supnression pool water
level monitoring system. There are two suppression
pool water level instrument loops, each with a ranae
of 1 foot to 21 feet from the bottom of the
sunnression pool. The nower for the instrument loops
and tha power to run the recorde~s is provided from
the power sunnlv throuah the nower distrihution
module,

Reauest:

(3b) For each module nrovide a list of all parameters which
Adescribhe the overall uncertainty in the transfer
function of that module.

Response:

(3b) The followina marameters describe the overall
uncertainty of the suppreasion nool water level
monitorina system:

Response:

l.evel Transmitter

Safety Function Performance: + 3.3% (includes
combined effect of
non-linearity, deadband,
hyvsteresis, and repeat-
ability and the accumu-
lative effects of temn.,
radiation, seismic, and

T.OCA)
Power Sunnly Fffect: + 0.003%
Current to Voltaage Converter
Accuracy: + 0.17%
Pawer Sunnly Fffect: ¥ N,.016%
Amhiant Temn, Fffact: ¥ 0.17% (for temperature
chanae from 70 Adeqrees ¥
to 120 deqrees W)

Pelative “umidity Fffact: + 0.17%
Seismi~ Fffect: < 0,17%

Recorder (recordina function)
Accuracy: + 0.25%
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Repeatabhilitv: 0.1%
Amhient Temn., Effect: < 0,725% (for temperature
chanae from 70 dearees P

to 120 Aearees V)
Relative Humidity FEffect: +0.25%, -0.5%

Power Sunply Effect: < 0,008%
Recorder (indiecating function)
Accuracv: + 0.17%
Repeatahility: 0.1%
Amhient Temp. Effect: 0.25% (for temperature

change from 70 deqrees F
to 120 deqrees F)
Relative Humidity Effect: + 0.17%

Power Supply Fffect: 0.008%
Indicator

Accuracy: + 0.5%

Hysteresis: + 0.67%

NOTE: The above values are exnressed as a percentaqe
of full calibrated ranae.

Recuest :

(3¢) Combine parameters in 3b to aet an overall svstem
uncertaintv. Tf vou have hoth stripchart recorder and
indicator outnut, ag.ve the overall system uncertainty
for both systems, 1f you have systems spanning
different ranaes aqive the overall svstem uncertainty
for each syetem.

Response:

(3c) The followinc is the overall system uncertaintv:

13.40% for the recorder
:3.37% for the indirator on the recorder
:3.45% for the separate indicator

(4) II.F.1.6 - Containment Hyvdrogen Monitorina System Accuracy
and Placement

Renuesgi

(4a) Provide a block diagram of the confiquration of
modules that make un vour HMS, Provide an exnlanation
of any details in the block diaaram that miaght he
necessaryv for an understandinag of vour HMS accuracvy.
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I1f you have different types of HMSes give this
information for each tvpe.

Respc1se:
(4a) See fiqure 3, for a hlock Adiaaram of the confiquration
of modules that make up the containment hydroaen

monitoring svstem, There are four instrument loons,
each with a ranae of 0 to 20%, Two loops monitor

hydrogen in the suppression pool airsmace and two

l1oops monitor hydrogen in

Reouest:

(4%) V¥or each module provide a

the drywell atmosphere,

list of all nmarameters which

describe the overall uncertainty in the transfer

function of that module.
Resnonse:

(ib)

The followinag parameters describe the overail

uncertainty of the containment hydroaen mon’ toring

system:

Hydroaen Analvzer
Accuracy of Analvyzer:

Temperature Fffect:
Flow Measurement Effect:
Power Sunply Effect:
Deadband:

Hysteresis:

Recorder
Accuracy:
Deadband:

Indicator
Accuracy:
Hysteresis:

Reaquest

(4c) Combhine the narameters in

uncertainty. Tf yvou have

+ 1.0% (unadjusted for
moisture or steam Ailution
within the containment)
none

none

none

none

none

+ 0,17%
0.0313%

0.5%

&
¥ 0.67%

4h to aet an overall system
both strip chart recorder
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and indicator outpu®, give the crerall system
uncertainty for both svstems.

Response:
(4c) The following is the overall system uncertainty:

1.0% for the recorder
1.3% for the indicatc ™

I+l +

Reauent:

(44d) Indicate the nlacement and number of hvdroaen monitor
intake ports in containment., Tndicate anvy snecial
sampn)ina technicues that are used either to examine
one reaion of containmen:t or to assure that a aqood
cross section of containment is beina monitored,

Response:

(44) PRedundant analvzers are nrovided to monitor hvdroqen
ceoncentration in each drvwell and torus. Samples are
withdrawn through primarv containment penetrations at
the following elevations:

drywell: Fl1, 127'-2"
drywell: El1, 199'-9"
torus: El, 125*'-0"
torus: Fi, 114'-0"

Since the primarv containment is not
compartmentalized, except into dryweil and torus,
multiple sample points within the containment
compartments for each analyzer are not considered
necessary. An analvsis of the effectiveness of
combustible gas mixing within the PBAPS primary
containment is included in FSAR Sunnlement |, Response
to Question 14.6,

Reauest:
{(4e) Are there any ohstructions which would prevent

hydroagen escaninag from the core from reachina the
hyvdroaen sample ports ounickly?

BERREENN AR . T i e
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Response:

(4e)

There are no sinale ohstructions which can prevent
hydroagen escanina from the core from reachina the
hwdrogen sample ports auickly. Redundant sample lines
are nrovided to ensure that blockage of a s’ ngle line
will not prevent the analysis of containment agas from
either the drywell or the supnression pool airspace.
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LEVEL CURRENT TO RECORDER
TRANSMITTER |--—|  VOLTAGE —T—| WITH
CONVERTER | | INDICATOR
| |
l |
POWER '
DISTRIBUTION| | INDICATOR
MUDULE - (See Note)
|
| |
| l
POWER |
SUPPLY 0 R = = == | INDICATOR
I (See Note)
|
POWER
REMOTE
f<¢~RCACTOR ---—+‘--CABLE SPREADING ==t~ ~CONTROL= === SHUTDOWN ==
BUILDING ROOM ROOM PANEL

Note: Only one of the two instrume.t loops
have these additional indicators

SUPPRESSION POOL WATER LEVEL MONITORING SYSTEM

FIGURE 2



HYDROGEN |
ANALYZER |

I
|
POWER

Pre———— e e—

INDICATOR

— — —~ RECORDER

I
|
POWER

I4--REACTOR BUILDING-*---CONTROL ROOM-#'

CONTAINMENT HYDROGEN MONITORING SYSTEM

FIGURE 3



