LICCNSEE EVENT REPORT Update Report - Previous
: Report Dates 10/18/82 2/1/83
CONTRHROL BLOCK. [ | l l l J@ (PLEASE PRINT OR TYPE ALL REQUIRED INFORMATION)

l']_1 Lwltlxl\'JP [1 I('\IOIOL-IOJO lojJojol-Jolo |® I‘oLllllllx DL 1@

LICENSEE CONC LICENSE NUMBER LICENSE TyPE J0 57 CAT s

CON'T
(BT %% L J®lo s 1o]otoi3to|s kDU L1ojo]4l8]2kDI01s 10168 |3 D

EVENT osscawnow AND PROBABLE CONSEQUENCES
oI2] | During full power operation, Sensing lines on all six safety related containment pressureg

("] | transmitters were found capped off inside containment. [his rendered the transmitters |

0 [+] | inoperable and put the plant outside of L.C.0.T.S. 3.5.c in that the minimum channels |

0 | required for hi-containment pressure safety injection actuation and hi-hi containment

— -

[0]5]) | pressure for containment spray and steam line isolation were not available. Redundant |

|v]7] linstrumentation for safety injection and steam line isolation remained operable. There |

(0T%] [was no impact to public health or safety during the periol the transmitters were in- |
' 8 9
operable, rt attached. 80
p B&Qq E !2 d CAUSE corp VALVE
coce LODE SUBCODE COMPONENT CODE SUBCOODE SUBCODE
118]® [A® L@ LISISITIRIVI [1I@ 2@
i L] 9 10
SEUU('HIAL OCClmRENCE HUORT REVISION
@ LEn NGO | EVENT YEAR REPUART NO CODE TYPE )
REVOHT Lgl 2J l___l LO 13 ! O' l/J 011 J | H
nutgeR | L L_LQ . s 2
n 72 bF 21 76 27 28 F3) 'J_au 5 ':TJ
ACTION puTIIRE EFFECT SHUTDI SN ATTACHMENT NPPN.S PRI*E COVIP COMPONENT
TAKEW  ACTION OMNPLANY METHOD HOURS SUBMITTED FORM aUY SUPPLIER MANUF /;C‘TEU‘HE"

LI@BLle)® Lz i® 2@ (010100 [Y]@ M@ M@ [slolslold
L 4 41
CAUSE DESCRIPTION AND CORRECTIVE ACTIONS " a2 a a3 T
[I°] lpuring the performance of local leak rate testing during the 1982 refueling outage caps |

[CI7] lwere inadvertently placed oa the ends of the sensing lines. These sensing lines containgd

[("T3] L 3/8 inch Sw-x_:e-Lok fittings similar to all other vents and drains norma'ly required to |

[ ]3] | be capped subsequent to leak rate testing. Caps were immediately removed. The local |

|
- [ [+] | leak rate testing procedure will be upgraded and the penctrations tagged to prevent |
T e 9 future occurences. 80
| FACILITY METHOD OF

STATUS % POWER OTHER STATUS DISCOVERY DISCOVEHY DESCRIPTION (3¢
| - l |® [1 | 0| o [ NA | [AJ@Eontam"nnt entry at operatlon; request |
| ®aCTvity  coNtent " " 5 . 60
! RACLEASED _OF RELEASE AMOUNT OF ACTIVITY @ LOCATION OF RELEASE @
| Lzl @ lzJ@laa | 7 |
0 8 9 10 " 44 45 80

PERSONNEL txvosunn ‘
NUMHER ()ESCMPHDM@

mlf>loloj@l "L |

13
PERSONNEL nuumia &0
Nuvu(u CESCHIPTION 4(5 )

|
[0 Lo ToT o®{ |

1
| lo ncgnr..:-u.rg TO FACILITY m) &v
Typ

| 8305170271 830

[T Lz ebR-ADOEK sooosgg |

l "ll§l~wq Pm eJ

| ls',ufn uescrpnion O° NARC USE QNLY I

:l Lx_.\z/l_;:recs release issued by licensee on 10-6-82 ANENENEEENENEA S
65 69 € 3

| NAME OF PREPANER C_A Schrock PHONE: 414-433-1352 :




ENCLOSURE 1

DOCKET 50-205
LER 82-030/01x-2
UPDATE REPCHT

Capped Containment Pressure

Instrument Sensing Lines

Submitted May 6, 1983



-————————-————-‘

Mr. J. G. Keppler Docket No. 50-305
- May 6, 1983 LER 82-030/01X-2 Update Report
Page 1-1

Enclosure 1

This report formalizes the information presented by WPSC to the NRC during the
Enfurcement conference of Octuoer 22, 1982 in Glen Ellyn, Illinois. Additional
information has been submitted to the NRC in the LER Update dated February 1,
1983, from C. W. Giesler to J. G. Keppler; that report is included herein for

your convenience (Enclosure 2).

Event Description

On October 4, 1982, WPSC discovered that the instrument sensing lines for the
containment pressure transmitters were capped inside the containment. This ren-
dered the containment pressure transmitters inoperable, in violation of KNPP
Technical Specification 3.5.c. WPSC immediately removed the caps, restoring the
operability of the pressure transmitters. WPSC also immediately notified the
NRC Senior Resident Inspector and the NRC Operations Center. A telegram
informing NRC Region III of the event was sent within the following 24 hours,
and a licensee event follow-up report was submitted on October 18, 1982, in
accordance with the reporting requirements of the KNPP Technical Specifications.
The cause of the event and corrective action will be described in our response
to the Notice of Violation enclosed with the letter from Mr. J. G. Keppler
(NRC-Region II1) to Mr. P, D. Ziemer (WPSC) dated April 11, 1983. The remainder

of tnis report discusses the consequences and safety significance of this event.

Consequence of Event

A total of ten caps were removed from instrument sensing lines. These caps had
rendered inoperable 12 pressure sensing instruments. The affected instruments

were:
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Instrument No. Description

P16427 Containment Vacuum Breaker Control

P16428 Containment Vacuum Breaker Control

P21100 Containment Pressure - ESF Actuation

P21101 Containment Pressure - ESF Actuation

P21102 Containment Pressure - ESF Actuation

P21105 Narrow Range Cor tainment Pressure Indication
P21117 Containment Pressure - ESF Actuation

P21118 Containment Pressure - ESF Actuation

P21119 Containment Pressure - ESF Actuation

p21122 Containment - Shield Building Differential Pressure
Indication ‘

P21132 Containment Wide Range Pressure

21133 Containment Wide Range Pressure

As a result of the inoperability of these instruments, there was not a reliable
indication of containment pressure or containment-shield building differential
pressure in the control room, the containment vacuum breaker function was ino-

perable, and the Engineered Safety Feature automatic actuation signals derived

from Containment pressure were inoperable. These latter are:

Safety Injection Actuation at 4 PSIG
Main Steam Line Isolation at 17 PSIG, and

Containment Spray Actuation at ¢3 PSIG.

safety Significance

The safety significance of the loss of reliable containment pressure indication

in the control room and loss of containment vacuum breaker function has been
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discussed previously (reference 2). WPSC has concluded that the loss of these
functions, including consideration of the potential for erroneous operator
action, did not have any adverse safety significance. The NRC is in general

agreement with this conclusion (reference 4, page 5).

The loss of the automatic ESF actuation signals derived from containment pressure
has significance only for those accidents which affect containment pressure.
Based on a review of the accident analyses performed for KNPP (section 14 «f the

FSAR) these accidents are:

Rupture of a Steam Pipe (FSAR Section 14.2.5), and

Loss of Coolant Accident (FSAR Section 14.3)

It should be noted that a rupture of a Control Rod Drive Mechanism Housing
(CRDM) could also affect containment pressure; however, the containment pressure
effects are bounded by those caused by a loss of coolant accident. Therefore,
the KNPP FSAR, section 14.2.6, discusses only the response of the reactor
coolant system and the reactor core for rupture of CRDM housing. Consequently,

this postulated accident is not considered germaine to this discussion.

It shdu}d also be noted that the automatic ESF actuation signals derived from
containment pressure are redundant to other automatic actuation signals, with
the exception of containment spray pump actuation at 23 PSIG containment
pressure; and that manual actuation of all engineered safeguards was always

available. The other ESF actuation signals are:
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ESF Function Actuation Signals

Safety Injection low steam line pressurc
low pressurizer pressure
manual initiation
Main Steam Line hi-hi steam flow coincident with safety
Isolaticn injection
hi steam flow coincident with low
Tavg and safety injection
manual initiation
Containment Spray manual initiation
These signals were operable during the time that the containment pressure
signals were inoperable and they would have provided sufficient protection in

accordance with the assumptions of the safety analyses.

Rupture of a Steam Pipe

The protective actions relied upon to maintain the health and safety of the
public for the postulated rupture of a steam pipe are safety injection (SI)
actuation, main steam line isolatiocn, and containment heat removal systems

actuation.

The purpose of SI initiation is to supply concentrated boric acid solution to
the reéctor coolant system to limit the return-to-power or return-to-critical
transient (depending on the case analyzed) of the reactor core, and to replace
the volume of liquid inventory which is lost due to shrinkage as a result of the
reduced temperature in the reactor coolant system. Since SI would have been
initiated by low steam line pressure, loss of the SI actuation signal derived
from coitainment pressure had no safety consequence for this postulated

accident.
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The purpose of main steam line isolation is to prevent the simultaneous blowdown
of two steam generators, especially for breaks postulated to occur inside the
containment building. For breaks poStulated to occur inside the containment
building upstream of the flow restricting orifice in the main steam line, main
steam isolation would have been accomplished by means of the check valves
located in the main steam lines, which are designed for this purpose. If the
check valves did not accomplish this function (for whatever reason), and for all
other break locations, main steam line isolation would have occurred on either
hi-hi steam flow coincident with safety injection or hi steam flow coincident
with low Tavg and safety injection. Therefore, loss of the main steam isola-
tion signal derived from containment pressure had no safety significance for

this postulated accident.

The purpose of containment cooling is to provide sufficient heat removal to
Timit postulated pressure transients to less than containment design pressure.
Tre containment pressure transient caused by the postulated rupture of & main
steam line has been shown to be bounded by the pressure transient induced by a
LOCA (section 14.2.5, page 14.2-41, of the Updated FSAR). Since the analyses
performed subsequent to the discovery have shown that there was an acceptable
amount of automatic containment cooling capability assuming a LOCA (see
discussion under "Loss of Automatic Containment Spray Actuation," below), the
loss of automatic containment spray actuation had no safety significance for a

postulated rupture of a Steam pipe.
Loss of Coolant Accident - Small Break

The protective action required for a small break loss of coolant accident is the

initiation of safety injection. Section 14.3.1 of the KNPP FSAR discusses this
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accident, noting that the safety iniection signal is derived from low
pressurizer pressure. Question and Answer 14.8 to the FSAR discusses a small
break accident for the specific case of a break located in the steam space of
the pressurizer. As noted in this discussion, the results of this accident are

acceptable, even though no credit is taken for actuation signals derived from

containment pressure. These small break analyses assumed that safety injection

occurred on a signal derived from low pressurizer pressure coincident with low
pressurizer level. This is conservative since the initiation logic has been
changed such that SI now occurs on low pressurizer pressure only. Since con-
sequences of this accident have been shown to be acceptabie without con-
sideration of actuation signals derived from containment pressure, loss of those

actuation signals have no safety significance for this accident.

Loss of Coolant Accident - Large Break

The protective actions required for a large break loss of coolant accident are
initiation of safety injection and containment cooling. Safety injection would
be initiated by low pressurizer pressure or high containment pressure, and con-
tainment cooling would be initiated by safety injection (containment fan-coil

units) and high containment pressure (containment spray pumps).

Since safety injection would have been actuated in accordance with the analyses,
and since it has been shown that the fan coil units themselves provide enough
containment cooling capability (see discussion under Loss of Automatic
Containment Spray Actuation, below), there was no safety significance due to the

loss of ESF actuation signals derived from containment pressure for a large

break LOCA.
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Loss of Automatic Containment Spray Actuation

The updated FSAR, section 6.4.1, page 6.4-1 states that the purposes of internal
containment spray are
1. Containment Pressure and Temperature Control (Containment Heat
Removal), and
Injection of Sodium Hydroxide for
2. Stress corrosion control (ph), and
3. Iodine Removal (scrubbing).

Iodine Removal

Section 6.4.3, page 6.4-14 of the Updated FSAR states that no credit is taken
for the iodine scrubbing action of sodium hydroxide in the off-site dose calcu-
lations following a postulated LOCA. Consaquently, loss of this function had no

safety significance.

Stress Corrosion Control

Section 6.4.2, page 6.4-10 of the updated FSAR states that studies have shown
that ph control of recirculated liquid post LOCA is unnecessary. Furthermore,
stress corrosion is a long-term concern, and manual action could be taken by
the operator following an accident to provide ph control. Conseguently loss of

this automatic function had no safety significance.

Containment Pressure and Temperature Control

A LOCA results in the deposition into containment of a large amount of energy in

_the form of steam. The KNPP design has redundant systems to effect heat removal
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and thus pressure and temperature control following a LOCA. These systems, as
explained in sections 6.3 and 6.4 of the FSAR, are the containment fan coil
units (4 in number) and tne internal containment spray pumps. The nominai

design of the system is such that any of the following combinations provide ade-

quate post LOCA heat removal:

1. 4 cintainment fan coil units,
2. 2 containment spray pumps, or

3. 1 containment spray pump and two fan coil units.

Under the single failure assumption, the FSAR accident analyses, specifically,
the containment capability study, assumes that two fan coil units and one con-

tainment spray pump are available to operate post-LOCA.

Following discovery of the capped instrument lines, WPSC contracted with Fluor
Engineers, Inc. (the A/E for KNPP) and Westinghouse Electric Corparation (the
NSSS supplier) to perform sensitivity studies of the containment pressure
response to a LOCA to determine the safety significance of this event. These
studies were first performed with initial containment pressure assumed to be
14.7 psia. Subseguent sensitivity studies were performed at an initial contain-
ment pressure of 16.85 psia (at the request of the NRC) to conservatively
account for the elevated containment pressure which was observed upon removing

the caps from the instrument lines.l These studies incorporated various assump-

1The pressure in the containment upon removal cf the caps from the instruy-
ment lines was observed to be 1.8 psig. Reference 3 discusses the potential
that containment pressure may have exceeded the KNPP Technical Specification
limit of 2 psig, and explains how WPSC reached the conclusion that 1.8 psig is
probably the maximum pressure reached in the containment during the time that
the pressure transmitters were inoperable. At the time the containment pressure
‘sensitivity studies were being performed, a value of 2.15 initial containmert
pressure was assumed to conservatively bound the indicated pressure plus urcer-

tainties in the instrument channel,
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tions of fan coil performance and containment spray availability.2

The results of these analyses are reported in tables 2,3; the pressure tran-
sients calcu'ated by Westinghouse are graphed in figures 2 through 13. These
analyses were performed independently by Fluor and Westinghouse, using the
CONTEMPT code and COCO code, respectively. The good agreement between the two
codes, as well as the good agrcement of the base cases to the FSAR analysis,
indicates that the analyses are valid. FSAR table 14c-7 is included as Table 1
of this report, and FSAR figure 14c-10 (the base case) is included as Figure 1,

for comparison tu the recent analyses.

The assumption of the analyses performed by Westinghouse and Fluor are derived
from, and identical to, the FSAR analyses. The containment pressure transient
was calculated with and without additional heat sinks that have been identified
(at the time of licensing) but never assumed in the previous analyses. The
results show that the containment design pressure (46 psig) would not have been
exceeded in the event of a LOCA, even if only two fan coil units and no contain-
ment spray pumps are assumed to operate, initial containment pressure is assumed

to be 2.15 psig, and credit is taken for these additional heat sinks.

For the analyses not considering the additional heat sinks, the containment
design pressure is exceeded only by a small amount. Additional confidence in
the capability of the containment to respond satisfactoriiy to a LOCA pressure
transient even with reduced safeguards heat removal capability is gained in con-
sideration of the conservatism in the analysis, and the fact that the contain-

ment has been pressure tested to 51.8 psig during pre-operational testing.

ZDuring July of 1982, WPSC measured air flow through the fan coil units and
found it to be less than nominal design requirements. Subsequent reviews iden-

tified the cause of this as being a result of interaction between the fans
through common ductwork. These reviews indicate that fan coil availability,
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Furthermore, the containment is routinely tested to 46 psic in the performance

of integrated leak rate testing.

It can be concluded then, that the reduced automatic containment heat removal
capability would not have caused the containment pressure to exceed the contain-
ment design pressure in the event of a LOCA. Therefore, loss of automatic con-

tainment spray operation had no safety consequences.

Peak Clad Tesmperature

While the containment pressure transient postulated to occur post LOCA would not
have exceeded containment design pressure, the transient would have been

slightly different than that predicted in the FSAR, because the containment spray
pumps would not have been automatically initiated. Since the containment
pressure transient is a consideration in the calculation of peak clad tem-

perature (PCT), the effect of this event on PCT has been evaluated.

The containment pressure assumed in the PCT calculation is not the same as that
calculated for containment capability. In fact, lower containment pressures are
conservative for PCT calculations, while higher containment pressures are con-
servative for containment capadility calculations. Consequently, this event had

no effect on PCT calculations.

measured in terms of percent of required air flow, would have been approximately
80 percent (or 3 F/C units) with all four fans operating, and approximately 50
percent (or 2 F/C units) with two fans operating. Therefore, for the purposes
of this analysis, it can be assumed that a singie failure (eg: ioss of one train
of safeguards power) would have resulted in the availability of 2 fan coil

units, as assumed in the FSAR.
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Off-site Dose Consequences

As ncted above, the off-site dose calculation took no credit for the iodine
scrubbing action of sodium hydroxide. Furthermore, the containment pressure
transient is not used to determine containment leakage for this analysis.
Instead, a leakage of 2.5 weight percent per day (w/c/day) for the first day,
and 1.25 w/o/day for the next 29 days was assumed. Therefore, the slight
changes ir the pressure trancient calculated by Westinghouse and Fluor have no

effect on the offsite dose calculation.

Furthermore, the measured leakage rate from the last integrated leak rate test

(1980) was 0.037 w/c/day at the 95% confidence level, well below the FSAR

assumptions. The integrated leak rate test results in 1973 and 1977 were 0.0484

and 0.0584% w/o/day, respectively. These consistentiy low leakage measurements

provice additional assurance that the off-site dose consequences calcuiated in

the FSAR are conservative even assuming the loss of automatic actuation of con-

tainment spray.

Equipment Qualification

The pressure/temperature profiles used for the qualification testing of safety-

related equipment in the containment have been reviewed. This review showed

that the test profiles, as expected, are much more conservative than the calcu-

lated profiles. Figures 14 through 17 provide typical examples of these pro-

files.
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CONCLUSION

This discussion has shown that the results of the FSAR were not affected by the

incident in which the containment pressure transmitters were rendered inoperable

due to the capping of their instrument lines. This conclusion is based on 3

review of the sifety significance of this event in regards to containment

pressure safequards actuation signals, loss of the high-containment-pressure-

main steam line isolation signal, the post-LOCA

site dose calculation, ECCS-PCT calculations, and equipment qualification

concerns. The NRC his reviewed this information and has found this evaluation to

be correct (reference 4, page 5, item f).

containment pressure transient, off-
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Table 1
(FSAR TABLE 14C-7)

STRUCTURAL HEAT STNKS

Update Report

Linings Material Exposed Area, Ft? Thickness (In.)
Containment Cyiinder Carbon Steel 41,300 1.3
Containment Dome Carbon Steel 17,300 0.75
Reactor Vessel Liner <Carbon Steel 1,260 0.25
Concrete Backup 1,260 12.00
Refueling Canal Stzinless Steel - 1,100 0.1875
) Concrete Backup 1,100 12,0
Stainless Steel - 5,500 0.25
Concrete Backup 5,500 12.0
Steel Structures
The following items
have been grouped
according to the
indicated thickness:
Steam Generator )
Supyorts )
Pressurizer Support ) ( 4,055 0.336
Reactor Coolant Pump) ( 16,925 0.5
Supports ) Carbon Steel ( 28,500 0.75
Crane ) ( 2,000 108
Crane Rail ) ( 500 2.0
Seismic Restraints )
Hangers )
Handrails Carbon Steel 1,695 0.145
Grating Carbon Steel 12,400 0.09
Exposed Pipe (None assumed for calculations)
Exposed Conduit
and Cable Trays Carbon Steel 2,000 0.1
Ductwork Carbon Steel 18,000 0.07 '17
Accumulators Carbon Steel 2,200 1.44
Note: Concrete structuces inside containment not used in the calculation include:

Heavy Walls - 40,800 ft2 12 ir. thick
Heavy Floors - 25,070 ft7 6 in. thick
Light Floors - 7,570 ft 3 in, thick

Table 14C-7

28
(Lf}}fz3)



Table 2:: KNPP Containment Peak Pressures Following a LOCA
Westinghouse Zalculations
(3 ft2 pump suction break)
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LER 82-030/01X-2 Update Report

HEAT SINKS

HEAT SINKS

DESIGN HEAT SINKS

HEAT SINKS

COCo
CODE USED Fig 1l4c-10 COCo Coco
PASSIVE DESIGN BEST ESTIMATE OR ADIITIONAL

ACTIVE

1 SPRAY 1 SPRAY NO SPRAY NO SPRAY 1 SPRAY NO SPRAY NO SPRAY
HEAT SINKS 2 COOLERS 2 COOLERS | 3 COOLERS| 2 COOLERS 2 COOLERS | 3 COOLERS |2 COOLERS
FIRST PEAK
INITIAL
PRESSURE AT 38.1 38.0 38.0 38.0 373 37.3 37.3 L
20 SEC., PS1G CONTAINMENT
PRESSURE
SECOND PEAK
PRESSURE AT 43.1 43,1 43.8 45.34 40.33 40.8 41.43
AT 14.7 PSIA
170.2 SEC., PSIG| (161 sec) (888 sec)
FIRST PEAK
INITI/
PRESSURE AT N/A 40.0 40.0 40.0 39.3 39.3 39.3 1AL
20 SEC., PSIG CONTAINMENT
PRESSURE
SECOND PEAK
PRESSURE AT N/A 45.8 46.4 | 47.7 42.9 43.5 44.0 AT 16.85 PSIA
170.2 SEC., PSIG (881.7spc)
Design Pressure = 46 psig

* Froth Peak (Reflood peak 46.9 psig)
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TABLE 3: KNPP Containment Peak Pressures Following a LOCA
Fluor Power Services Calculations
(3 fr2 pump suction bhreak)
COCO
CODE USED Fig 14c-10 | CONTEMPT-LT/26 CONTEMPT-LT/26
PASSIVE DESIGN

HEAT SINKS

HEAT SINKS

e

DESIGN HEAT SINKS

BEST ESTIMATE OR ADDITIONAL

HEAT SINKS

Update Repért

ACTIVE 1 SPRAY 1 SPRAY NO SPRAY | NO SPRAY 1 SPRAY NO SPRAY | NO SPRAY
HEAT SINKS 2 COOLERS 2 COOLERS | 3 COOLERS | 2 COOLERS 2 COOLERS| 3 COOLERS| 2 COOLERS
FIRST PEAK
PRESSURE AT 38.1 41.7 41.7 41.7 40.4 40.4 40.4 INITIAL
20 SEC., PSIG

CONTAINMENT
SECOND PEAK PRESSURE
PRESSURE AT 43.1 44 .6 45.1 45.5 41.3 41.9 42.3
158 SEC., PSIG AT 14.7 PSIA
FIRST PEAK
PRESSURE AT N/A 43.9 43.9 43.9 42.6 42.6 42.6 INITIAL
21 SEC., PSIG

CONTAINMENT
SECOND PEAK PRESSURE
PRESSURE AT N/A 47.0 47.5 47.9 43.8 44 .3 44.7
158 SEC., PSIG AT 16.85 PSIA

Design Pressure

46 psig




Docket 50-305
LER 82-030/01X-2 Update Report

) o L -
s I S GABES:
8. = H = Ft
N 5= 5T
s A S IR IS e s
B SEEOE e e
. e T ey
% . 33 1% [
= - 4
4 % H g
Sk SEZ oS ErT
St 5@ & o b
2 S == ==
Fe==3 iy
mEE ==
= ==
S
=T
p T
? = e o

v i3 +
+
- =
T =t 3% Bk 2 =
“ =3 = geiend - —-
= u.m .n 3 S m = = a8 — - m
o iz  3%; 5 S — . =
— . 4 — S —— ———pe g et 2 T ey e v = e Wihlu“n
P W B cbmin s F Y e el T s o 4
= v e S St SRRt et S i 3ot
b - - =% = P B A= > *— &
3 £ = 3 i : - e
E § : = - ——— $ —
o EE g = 2 =S = §
£ : 2 e =
RS S e e e e e =S S S ot =3
S REE R = = T i - 3 - =
—~ = e e T e = e e e e ) e e el > o = ot o —~——
= i R e et - = - ; S
=< . e B S e e i : — o e s s
D e o e e e S S S S et . e -
> Tl o e e s s oy o T e o o T T S s e e -
e T P e e S e o e e e e ———— - — o V-
P T T et e S S Sl ) S S S S S i
- S ¥ S S - e i -
o == e e i S S e g o S S = ) SIS S O G S S S-S G0
D S AR s = 7 o s » = v - pa
+ i Ilfolwltivloio B ——f e - ' ST G an-a
) - s  hehihen GawnEnant y i + b - 0
. ——— ——— - - - -
A 4 R
i
- - - e - -
) 1 i 5 \ H L] 1.

) i 3 L1 3 1 : S S 4 } 3
44—t .o . R Y + ‘ ‘ e e . I*‘iw —
i et = i I8 e + i : &

- + .. . + .
.|H11.4|f bkl 1 | It ! AY .- i $est: - I 1 1
1 ! | B Y 1 | 5 T T i 1 T | T T
et sy ’ : T . 3 == T =
9 $ = e 4 3 - : i3 i i
$ : 2 O : % H H T = 3 -5 = <
s FaS $ : ¢ : - i o e =
— - t 3 - = s - == = Xy 5 - i
N - v - - - -~ — - - - >— — -— - — . 13 - - -— - - = e e
e s s e e S e o = = = x Sien = P e - > - e e el o o g = = P e
5 e = $ =% 3 == s =2 = TS Ty =SS =, = ===
o :: = = = =i = e et B e T I T e e
R S i A o e e o o o B — e ] S e b i st S e S S8 S S =3
= bl o S o o) o e o e e o S e S S e P D s S e * e
5 4 =i = Do T T o T O ey e sy S - b3, | v - o oo e 2 2 R TR T g A e S A S S ) T s e s e o . >

Y 5 - & g =i : $ t i, 5 1 = g =" 1 T ;

i : : 2 : : 3 = =5 = ; £ = 3% §= =3 = i 3 = =

+ - i + g : — = = + : ==t

< : 3 =3 : - == E == - — == e =% - =3 : == — =T

4 z : i : : . = : : I : : 3 :

-~ - k $ = . 2 . = . $ % s
SRR R TR BRI EEI S e 2 B rt=t1 = S ettt 3 ST
S — P e o P — . e 4 < L S e - — < = ~ : . -3 3 > Pl s
- e o o S . oo T ey e . e e T P b —3-33—< o e S S

9 EessmEa e e = R = P . == a3 > === = oy =% Bttt SEme T ==
< o T e Al o ey S e S ey - —— 3 o ot T o oy e o Gt e o T B ey ot oo e o e S b petae
P — o o D v D 2 =5 - ceh s D TR G et e W Tz b nh 2 O L e e gl emene, e e < ) TP T o ) s i = S e e e -y i -
S I el D e SR T S SN T I TE T St SR S o o e (e e o 4 o s S s B e = e A =y T S e A
e e g e ol o < e iy g SS9t s e < e e o e o e S s Chae S oy Ay Y T e e S ST 22 e e
T 0 A S S S DD SO A S o o " ——t e T
D S S G T T S e G S SE . D G S H -— TR ST S E SR SED P A S - o - $ o
S A W ) 50 T A A e ) S S G S S G SN N D4 P G S S 4w Y S WP S S G G 4 k¢ = —
- R e RPN D Gy S S, 0 S Gy -t SRS P S -
44— t - b G S - - b 4 4- "
— - - ol&l#nﬁ —ian —— e Safomdand
bt e s SN SR S GRS v - = il S b~ — : i
S S . e o SEee. SN . SRR et SR SR S S ST SR ST S S S S * .
B e e e e e e B e e e e B UV GEN NG RS . 4
> o v e . T P B slcice A s o - 'e . e
! 1 1 1 i { A 1
i fo- Sttt e e S o B U U W0 1 L1 | ol
! i i
L e 4 * : i o ' i 3 ' 4 TF 542 3
£° 3 : : o i : it N
—— ¢ . + * - - —
55 ¢ § w RET =3 ¥ :
¢ t ../ -
53 : - 3 o=y § § i
.- - - e . .- ;A "> > .- -
b T~ gt et i b > - S s ez < . Aoy
el 2 .3 m " . - - ey .
$ L | B 3 t t £ £ r-i-3 S
4 —e i :
;- o : : 3 ¥

3 L 3 - s - Td eas e T b . - vo.

st Figure 1 - — -—

=3 SAR FIGURE 1L : . g O I &tk

[ AMJU}? h LL.J: H OIHO = 1 O 13 1 * :
ey

—5 =2 : ey e oy Tl g el

‘- M 8 - pabatal-t — i

‘e 4 ' —t—e : = pog =

'
foe—e 3. b d VP SU S ommT A

o 0O M P SUCTION BREAK 2yt Vo e =l e e Japany

M b - - + TS e » o gt

R L WO A WO DR 45 B S D 8 e s ag g

e -t D G 1) Y { ..m....«.'.v»....H.'. s 3
e I | P [t R o ! i . .YH; =
5 FOUR W1 T (S S ST R (O N T | [ S S ot e i o ol + - F=3-—4 § b

- 2—b —t——y o -y v o g o il frng = P L P ~ . .

S e T P .T?.?v..?....ﬁ..'. PRNPIRSIY S= 1B ou e t — S SRR ‘et

!

30

o
<
i

sd

)
o~

¢ 34nssadyg

Time Seconds



50.0
- . o ) el
S — el -f 51.—‘\
%0.0 -+t —t-t g
— 3 DU it - - !
. . . D . — — S— }._ .
o - o 1 . -
w —_— — —— S —
a N amls L e =
- L 1 GNAT N . e
W 3.0 : -
S i e - o
w T—— TS ey S _— el
wy
() o R Sanad me— opimaan
L8 — - S — S e——— —
A o — ——— — —— — —— -—
R e 4 A e
x
w e s 1 e T Bl
'S —f —3 - e — -
; I =R
< 0.0
- SR (R SIS S miiamsaiBnn PR |-
-
(=) —_—— L‘ ——— - —
(&} N senaneiin iy ARl ane P ——
e [ _._,_/ L el [ "
——— ’t - -y = 1 G
n / - i : 1] —
1.0 p— J | o, P #
et Bt _ A P Eiai] o
i 1L - L - i
] = i omi
o0 & l
1 )

-
o
.
-

10
TIKE (SECONDS)

WPS CONTAINMENT CAPABILITY STuDY

Figure 2

10

10
10718782

2 Fan Coolers
Sprays on

Pressure Peak =
43.13 psig at 170.2 sec.

Initial Containment
Pressure = 14.7 psia

SOL-0S I9ac(q

Z-XT0/0€0~-28 ¥AT

Jaoday 23epdp



3 Fan Coolers

50.0 s SR
— . — — r“i“' | 4 )
N . I itk o . I, 8 = Sprays Off
L % iy s ) Pressure Peak = 43.8 psig
s W s T s i R . at 170.2 seconds
B . reveiinad Sy S Y s = =
. i . W LT i Initial Containment
40.0 — — 4 — Pressure = 14,2 psia
Ak il —t—1 R -
= = . o |
- = S e 1 1.
o o el S e T ] B
» 0 R s — u
- 0.0 4 1
<3 M, (G el 1L - N — :
vy = e S e . E -
v
L¥¥) iR — _ e e
(- = . Sor——— — ——— — - :
-4 o _ _ -
— —— - m——— S ——— P ——— —— -
z — ——
[ = i o e - §
© — — A — N . -4~
= = el 1T / he }_ ) Sl i .
«t 20.0 p— —_— -4~ -
- - - . o ,
2 ¥
= ) ] e R =
' e — / = T . ‘1
o N =t =
. W el ol T L S B Fi -
b — VL s i ™
1.0 i - 5 s =
SR - iy i —— - e - - (&)
= - / - 2 s el I - N ro
|
— - - — - PRp—— - E—— — - C
—— AR— L Te—— CHE T . — . L
=
— - Jo— — DR — — ~
il 1 S S - - o
R P —— — e . >
—_— — g SN — SRS - —_— - |
-y __q B L= I L M, 3 - ro
0.0 |
-) . LY
10 i ° 10 ! 10 * 10 10

TIME (SECONDS) 10718782

WPS CONTAINMENT CAPABILITY STUDY

3aoday ajepdp

Figure 3

SO0E-0S 3I90d0q



CONTAINMENT PRESSURE (PSIG)

$0.0

40.9

Jjo. ¢

0.0

0.0
10!

‘0
YIME (SECONDS)

WPS CONTAINMENT CAPABILITY STUDY

Figure 4

e - - /_“Z‘; \: %

et [ s sl 1

i1 - — —1

-~ " | -y e

= - . / S |
- o , i et ¢ 1.

ey 1 - st i £ —1- —I T
. I i — 1

1 4 b ]

10 .
10719782

2 Fan Coolers

Spray Off

Pressure Peak = 45.34
at 888.0 seconds

Initial Containment

Pressure = 14.7 psia

8 ¥3'l

S0E-0S 3I9%dOQ

Z-XT0/0€0-2

-
C

3a1oday 23epdp



$0.0 2 Fan Coolers

CONTRAINMENT PRESSUAE (PSIG)

e i i iy ol 11 g Sprays On
T o i i i g 1) e Pressure Peak =
S £ — i Ui, &N ., 40.33 psig at 170.1 sec.
P . a0 = IE j i T With Additional Concrete
- = I 1 N | - Heat Sinks
s e = Tl W=
L L . | . Initial Containment
-~ —_— - ' 7 .
g ~—t— ! - Pressure = 14.7 psia
i e = i o
- - i =
- = !’ 13 siiows &
20.0 - —d- 11 B =N o '
Sl 5 1] Shuia T i
- ” =L i by
— - — P - ' —
W s 111 . TR iH
“u =N A — |- s
e —te AN s _
20.0 e il 1y
ol i f I E s =
o — :/ st - I & &
- - [ w0
S AR W B = 8,
W A g i == E o m
-y ey ! F LIRS = J— o
== ISR tS
A 2
10.0 1 : e
e s— — S —— —— — ~ W
k] L N = = e ki \‘ o O
S -
—1— —t- — - z
- siae) o o 4 - :t'\ =
= s = b il — =
1] i
— 117 - sl o ot el |
0.0 L
-4 ) 2 ) '

10 10 10 19

TIME (SECONDS) 10719782

laxoday a3epdp

WPS CONTAINMENT CAPABILITY STUDY NEW HEAT SINKS

Figure 5



Q 2andr g

SANIS LY3IH mIN AGNLS ALITIGYdYD INIFWNIVINOD Sdnm

28761701 (SONOJ3S) 3uWIL
0l
I

Update Report

(916d) 3476534d INIWNIVINDD

ot ¢ 01 e 01 2 - 01
v > > ﬁ oo
B Wiy R o, s o 3 =
=1 SN — e . S 52 el
) —— - —_— —n | S
o / = W e i, s ekl
| s manc P e - N B
e N L - | (. 15 TN e - -
Y e~
oo —f— — g e —f—
Y Mg DN S — —— —_— —_ —_— S S—
a8 J‘ H-t—t— - 0ol
v O e el i s - - N —
IES lliE= 1e8 SIS
Y v miaiet S e o W : s ot s
-2 S e fssiias i, S o B i
QO —e
O = Sl SN — = e
Q- r%|l. o — e ‘\l S —}—
/ b+ - —4—— \\lvllnl. b—4+—1 0°02
4\ S — I - |
= —f—— — 00t
1 fute e . | | —
e .. M. — S A S
— sl i i L - L N——— ——
vrsd /*41 = aanssaayg N - B S L el " e
u:JE:AMu:c. 2 h —p— i , r.\\N e s W )
e J [eratu] o on
S)UTS IeaY —— S o - = NS
21220U0) TRUOTIITPPY YITM —4— —— o S —1 e
Spuodas z'o/1 1e N e —— i = TR ]
31sd g g% = eaq minssaad | Nl W i .. W st L
330 Aevadg Y [— o A p— . o
0°0s

$I2700) uej ¢



2 Fan Coolers

CONTAINMENT PRESSURE (PSIG)

50.0 T7177 STy
r T
— - —1- -1 - ~ —1- Spray Off
. o | | T, = Pressure Peak =
el sl ) a1 Y TR o 41.43 psig at 170.1 sec.
A | e - Jea : . .
e & = WiE W oy T With Additional Concrete
i S P Y ., S Heat Sinks
R = T R -l = 3
40.0 N { - 7 1 I / - - -
oL » ) {1 : | Initial Containment
= — wt ] - Pressure = 14.7 psia
3.2 }— | SW, S 1| - . |
g A I
LT | il 7 A1]] - e
20.0 }—4- 1] T i / . - 1
0.0 1 —ge ] e 8 =y 4 b
= Y ____/ A Y . o =,
i S FLOy i ]| (i SN, i 2R
T o0
— o = T i 2
= s e M he e B w
N S A By R . - oo
10.0 =1 - 4 ‘O w
i [ i N L e w O
- ) o |
—— — — — — S~ W
o il i . Pt (I =R=
i i [
— - — i G “
- T e . - 1
| - = = el
] — “ - -
0.0
-1 0 .

10 ° 1o ? 10 ? e
TIME (SECONDS ) 10719782

S
31odey ajepdp

WPS CONTAINMENT CAPABIL1TY STuDY NEW HEAT SINKS

Figure 7



Docket 50-305
LER 82-030/01X-2 VUpdate Report

M M
- H H
N !
1\ 23 2
} 4 4
4 & M- - -
? L Hl& :
% H m‘ H
}1 H o r B . i o
,* - B = 2 - b H
. - 4+ +-4- 4
- -t \ r
- - 25: 5 - = -  adils - »«N»‘- -~ R M
o 3 - b+ & A 3 F 4 = 2 L
—
Y b - j»— 4 4 - R - - - r . a -4
- 1 - »r b — - M ——— t
- e = = R e . e o = f B = .4r—< 4
w 1309 B
; b e i 2 > = + e i i 2 = + H H
v 3 t 4 Rt & {»—4»
::. L34 4345540 - - L 44 44
- - 2 . memaad o
- ——— - - S— —44 4
- e : +
- —— 4+ -+ + ~1 2L q —- - 2
: - - Hht - 4
& s i - 4+ 4+ ¢+ ‘
—
= Mo r
- s o
g - —4{ = b--% b+ - -
o 1§ - -4 — 4 = —
b —- qF . 1}< luuri —_— J -
S - I . +— -<HH 4
- —— 4 4 - / -
—— 1 -
——— - ~ g 1ty
1 ] N
- L
i3 "
o R
b - — = -+ R
—— 4+ 4+ 2
b - — =K - - &
= —_— +44 44t v
p— y-—u/f 4 r1>- —e
¥ ] S + M
— r—»o—J e S
- t et i =
=9 B i 2 )
s .
10 10 10 10 19 10
TIME (<cCUNDS? 11701782
WPS CONTAINMENT CAPABILITY sTudy
I e a
isunt O
2 £ poler Pressure yeak = 45.8 i
- il .- aS
initial contai t pre 1T¢ 16.8 ia



3

Ty
Al

CONTAINMENT PRESSURE (P5IG)

-

‘%

L

coolers

of f

Docket 50-305
LER 82-030/01X-2

Update Report

i 1
2 R
J b4 2
- b 41 L 1
b L'ﬂ - - 4
4414 1 - 4 :
: 1 -
22 4 -+ 11 -4
4 SRS T AT - s p -
H rw e - =8 =
4 144 — 4 HJN . -4 H
- EE IR = —---ﬁF = »Mb-—-
- — 1 —— - 21 SR =
22 +1 - r »-4r-1h 3
4 - e :
}4 - pe - -— 44 M
RIS = e e i 4 4~ 1 2 R 4
-1++ 5 - Lt& - & b
H1 4 5 1 8t
4 p— - -l»—-»«r K= ‘- - 4 ?-4 4
14 4 -—— ¢+
o 4»— — 144
2 —-
21; Sl T 44
T
1+
e
3 44+ Hﬁ—- -4»--4r—1~{ b4 44
44 k«r
44 — 5 S ot o 3 1
S
4 +H4H — 11
e ol B RS2
1111 -— b+
-
— = 44
10 1o ' 10 10 ? 1o *
TIME (SECONDS) 11701782
CONTAINMENT CAPABILITY STUDY
FIGURE 9
rressure peat = 40.4 psig
it 170,2 seconds

itial Containment Press



Docket 50-305

LER 82-030/01X-2 Update Report

00

- 1 »1‘- -
- b r——<y-l>-1n ~
F
-
—_—— \
a0 0 P ‘
/
- 7 3 _ R
-
e 1 -
= 0.0
2
- R
-
-
-
-
-
™
o~
=
~
e .0
-
=
o
“ o
r—— - !Hl
F .
{
F 2
19.9 -
e -
14— —
0.0 : d
TS 10 10 ! 10 ¢ 10 ! 10
TIRE (SECONDS) 10729702
WPS CONTAINMENT CAPABILITY STuDY
FIGURE 10
an co« 1: rs "1( urc ¢ 8 5 i
VS It it 881 SE( 1s
:A \ - - ¢ A' :1 l’\ - A’ > A
(Frot eaK = R 1 O¢ eak
of 46.9 psig t 170.2 b )



)
Q

T
A
\

Docket 50-305
LER 82-030/01X-2

Update Report

“ 3
[ l I
|
N
| i H
“we
13 # h 21 3
2 4 H 23 - 3 }LN *
1 L‘ M H
H 4 - - 3 !
- b r 2 2 b
: 4 2 2 H- 3 3 — 1
“ [ 444 .- & "‘L 2 . =25 1 - b ,1
L 4 3 3 =2 - - - e + 4 H
- ' 225 -+ f 4 11 b § b rr
hd noe
; 3 - } -+ v SRR - +11 r 1— 4 b !
w - = 2 e —— 444
: p —— 4+ 4444 -+ T H4PE - 4 - 2221 O ¢ - I b~ 4~ 4 444
- H H ] “t 1ttt - i v T L
“ b — B — i - 23 sk SEY S 2 {Hrh— v - 2 + H
- a 1L- - - t 4+ +¢ 4 - B
F 3 . .- -4 o T by - 3 - - 213
¢ [ S HHEE
F 3 S I S & Hi»— R + 444 N - H
< 0.0 [
- P sl o - a b
g - — 1t I — :1 it — 1~ +
w po o — — ek 2 V S 4F - 4
ke 4 44 - r S S SR S 2 - - NM
4 _ + 251 Sk = 4 ) 44
- - - — 1 .
-~ - ¥ —+>- 1NL<:4>-—-1-~»—- 22 S 44 44 : B
4+ g -
S— r - }— 4+ 4 - — 4 ¢
199 7
- - - 44— SRR et g 253 e 4» R b 2
: -4+ -+ 11 — 1 - b 4 4 4
s ok R S R = 14 2 - 4 . 2
- e e b — 44 M - aai - -4 &: v
- - - bty 4 44 LL"
- r - e
4.—1> —-4-F i ol o o
= P-v— 2 e
»—r—v—» - S o —4—4 4 444 H
L o ' 2
-t .
10 10 10 10 1o '’ 10
TIME (SECONDS) 11/01/82
WP5 CONTAINMENT CAPABILITY STUDY NEW NEAT SINKS
FIGURE 11
fFanr eyl are - ¢
fan cooiers Peak pressure = 447 PS1E
ﬁ%J{b on at 170.2 seconds
nitial Containment Pressure = 16.85 psia
A1t anal Andasitod Fain e tnlbe 4



Docket 50-305
LER 82-030/01X-2

Update Report

.3
17
2
2 "
~ J
2 :
2 - 4 M/‘\N R R R 1L - & 4
3 4+ 4 y!F
“0. N
s r N Nt 2 qj
1 - MESEE S — T —
- 4 4 4 lmr 4 b4 4444 + + 4 4
2 4 -4 4 - e o - § 411“
- - 4 4444 - 4 - 4 22 T H
s [ 2 — e = c[— o 4444
- - + 444444 BRI TR SRR + - 4 411 h‘-— -
o 4 - — b 4 4 — g Ry
- - 4+ 444 - -4 S . *4 $-- -+ [» 4 n{-{—»«
: 0.9 }_
= e b e - - o s —— Ty .- 4 \ — - '
v r - 4 j 4 —Junw——«- R ] — - 44 NL
v r—-—— 4 e e it e o — —<F —J« i e I <
- '
3 b - HHF = - 4 B ’
o — e 2k 4 — F—o— - »—»-44
e _ 1»- 444 -~ = 44 v—'<r-- b -4 - .4
x b — -——d p
= T4 }- - R 4»{
3 -— - — 4 - b—- ¢ - =
F'3 e > S 444 4+ - e + . .- 1‘, »—{ 4
- 2.9
L3
P S + 4 — - 4 r 1% .- — 4 r b A
g F + 444 b4 44y — - = e - e
w — — 4 - 4444
=eeh. S ——— -4
-
- —
- —
11 b ———— #—
190.9 ][
iy L
L
P - -
A
t
L -l . . |
+4 4+
i ) | . H
=
10 10 10 10 e " 1o *
TIME (SECONDS) 11701782
WPS CONTAINRMENT CAPABILITY STUDY NEW HEAT SINKS
FIGURE 12
fan coolers Additional concrete heat
Sprays off sinks assumed

Initial

Containment Pressure = 16.85 psi L :
Peak Containnm

43.5 psig at

en
5 -
L/

t Pressure
0

2 seconds



]

r

-t

t
i

pr
ni

an

avs

. 9
tial

Docket 50-305
LER 82-030/01X-2

Update Report

sinks assumed

9 T
H
2 4
b ANF’\
T NG HIE
| it \F
"3
2 Pt
PHHA 1 ”
e 4 2 44
4 2 q»— - b
- L b b mib—
:2 1 g : - [—« + 1 2
“ g b 4§ 4 + 144
- H H t b -+ 44 - —JL— e
= : - & y—<>-<p1 b -+ - h - 4
- 19 e
; . — 4 4 — ¢ -~ 4— {1 t it —— % §-1 211 S + H
v - y«ﬁ b  + - = g 2
: - —4 - i 44 444
= SR — e = e e
- e —«r—— 4r—<< b4t -4
= - -4 -—~—<r-v -
= - b o 411 4+ -+ + 44 —--F- L 44 4444
¢ SR AN 011 .
= p —de T+ - J_- — —{- —_—
-
- 0.0
— = 4 — - »JM» . o + 4 4
b E e
o
O ey b 44 +44
b -
i i —4 44 H
r
- — — — ¢
- s o
—t —4- 4 ¢
100 1[
b— — - - 4 4 22
b- = <r "
+ S = - 41}4&«
S B -1L<-J 7 S T S %
- - f— Eemeen s + -+ ,,
" . “t-+4 i —4 4+ 4 et e e R el
— 20845 as 1 ——t 4 et »4}
|- -~ m— 7r44l HY- — - 4
00 : - i
10 ! to ° 10 10 ! 1o ? 1o °
TIME (SECONDS) 11701782
WPS CONTAINMENT CAPABILITY STUDY NEW HEAT SINKS
FIGURE 13
coolers Peak pressure = 44,0 psig
ott at 170.2 seconds
Containment Pressure = 16.85 psia Additional concrete heat



TENPERATURE
(“r)

100

350

300

200

150

05 psig

85 psig

FOXBORO TRANSMITTERS
N-E10 SERIES

3psig_ _176.43F

. —

(30 days)

—— b — —

159.7°F (60 days)
50.3%F (90 days)

b — — — —

A»

120
100 0 psig
50 CHIMICAL
fo—— Tshray — -
S T o “—
n 10 10 g 10 1o 30 3 24
sec min T oseC min min hes hrs

VAN

FIGURE 14 LOCA/HELB TIME-TEMPERATURE ENVIRONMENTAL TEST PROF

zfX ;PX 'Aﬁs le

1, 3

year

A\

IEX FUKCT IONAL

ILE - Foxboro Transmitters

abed
"GN UR|g uopl®dliiiend

“
]

Bsl

Z-XT10/0£0-Z8 ¥31

31oday a3epdp

S0E-05 3I9¥v0Q



Docket 50-305

Update Report

soanTrA anbyoatwy] - 27TJoaqg 3IS9] [BIUawUOITAUZ oanjeviaadwal/aanssald vOOT - GI TUNOIA

0_-
4
m - (]
mw D073 DICOTE RSl Utﬂ.OMW e .
3 o Mrivgle NYE wyea w2 M
K N hoa b ey f—p —t -]
R FITR I Ay 3 4 ! | ! | - m |
-.
& i [ : o 4 |
= § | . _ : _
I I :
; _ | - :
" _ T _
? [ I : _ _ _
| I | | _ |
hiad o1 \ 5 | |
§ . I _
| | _
dg 00¢ / Bied oc T _
g 0sz _ |
} | bBisd oL brsd ¢
dy 00¢€ do 00¢C
Y
T0a3U0D DATYA 2
93eaodo pue ghujprox o
uoyjeIniul ayel
9T71303d LUIpPFOOVY poaf3zFoods

ANDYOLIKIT

10



.
" f i
5 %___ .__
e - i
nm Is .
m i
o
Q.
=1
o~ | m.
1 i m
o 5 b u
=0 ]
s ! |
omM :
32 # ai
i | i.
@ o0 } ;
=5 _— n
SN _ .
O ' |
aa ” m
|
1l “
: i
L___
ST
i —.
E;;
XVIOO sTeag Xeuo) |

‘2113014 3831 1eIuPuI02TAUT aarqeiadun]/2anssaig vO01 91 THNOTA



ASCO

50-305
ER 82-030/01X~-2 Update Report

Docket
'

T

N BY ENVIRONMENTAL
EAM/CHEMICAL)

FIGURE 17
A SIMM.ATIO

EXPOSURE (ST

ACTUAL LOC

(V201) INFaiooy INVI000-40~

SAva
of

-—

SSOT 40 NOLLVINKIS ¥04 TTI408d LSAL TVINIKNONIANT mm:mwmmm\mxbh«-xu&ﬁh TVNLOY

=TI Nt By
o<
=y .w\Q o/ < poiid </ \ /s .\
1 g s F

|7 j

ANTIENY LS21-339 5,001~
_ |

Il

/

———

SAVG OF ~a——tm

01/002 .\ g

F7242
IS0~ N30

SAV

LIS

-
«

Py «
\A' “do

.m.\\Q.\\.N Won2D
“gL/ozg
b S OIS OpE "

s H h N * 3, “ R
N MRS W g o Ly Ay N S o
P Sx® X % 0 X0 px @
> RRNA AN NN B XA
L y
\ -y N. M... »

—

P As Ny Srag
e e M

T

- s

b i TI00
- e & ot

fd =



ENCLOSURE 2

DOCKET 50-305

LER 82-030/01x-2
UPDATE REPORT

Capped Containment Pressure

Instrument Sensing Lines

Originally Submitted February 1, 1983



10

Docket No. 50-305 LER 82-30/01X-1

Update Report

WISCONSIN PUBLIC SERVICE CORPORATION
KEWAUNEE NUCLEAR POWER PLANT

This report supplements the information presented by WPSC to the NRC during
the enforcement conference of October 22, 1982 in Glen Ellyn, I1linois. The
information presented at the enforcement conference will be summarized in a
final LER update report by March 15, 1983.

Event Description and Probable Consequences

Several instrumentation lines were found to be capped, rendering the contain-
ment pressure transmitters (narrow and wide range) and the containment vacuum
breakers inoperable. Refer to telegram dated October 5, 1982, from D. C.

Hintz (KNPP plant manager) to J. Streeter (NRC-Region III), and LER
50-305/82-30.

Safety Significance

Thic event has been carefully evaluated by WPSC to accurately determine its
safety significance. The safety significance of inoperability of the
Engineered Safety Features Actuation signals which are derived from contain-
ment pressure (i.e. safety injection actuation at 4 PSIG, Main Steam Isolatien
at 17 PSIG and Containment Spray Actuation at 23 PSIG) was discussed at the
above mentioned enforcement conference. The effect of this event on peak ciad
temperature calculations, off-site dose consequences and equipment qualifica-
tion has also been previously addressed. .

This report addresses the foilowing concerns:

a. the possibility that containment pressure exceeded allowable limits
during the time that the pressure transmitters were inoperabls;

b. the significance of the inoperability of the containment vacuum
breakers; and

c. the potential for erroneous operator action during the course of an
accident caused by misleading containment pressure *rznsmitter
indications.

a. Containment Pressure

The KNPP technical specifications require that containment pressure be main-
tained at or below 2 psig during operation. This pressure limit is based on
the caiculated margin to containment decign pressure if a LOCA is assumed to
occur. WPSC has evaluated the possibility that containment pressure exceeded
this limit during the period between the startup of the Kewaunee Plant
following the 1982 refueling outage and October 4, 1982 when the caps were
removed from the containment pressure transmitter instrumentation lines. We
have concluded that it is unlikely that containment pressure exceeded 2 psig.

This evaluation included a review of historical data, which may be relevant to
the concern of containment pressure. This data included service water tem-
perature, ambient containment temperature, containment venting history, and
(qualitatively) mass input to the containment vessel. Based on this review,
three empirical cobservations were nde:

i. Containment pressure shows a possible correlation to service water
temperature (service water is used as the cooling fluid ir the
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containment fan coil unitc) only when service water temperature
exceeds 55°F for a prolonged period of time. When this occurs,
containment pressure appears to increase slowly until the increase
is terminatec by venting the containment.

ii. Containment pressure exhibits a very mcnotonic behavior: in
general, containment pressure will rerain steady or slowly
increase unti] venting occurs. Conta‘nment pressure will not
decrease significantly until venting occurs. It should be noted
that siight variations in containment pressure (the order of a few
tenths of a psi) have been recorded, apparently due to fluctuations
in ambient (barometric) pressure or varying meter readings by
different operators.

iii. Containment pressure is largely dependent on mass input into the
containment, which could come from a variety of sources (RCS or
steam leakage, air inleakage from the instrument air syctem),

We are confident that the mass input from external sources was minimal during
the period following the 1982 refueling until October 4, 1982. This is due to
an agressive leak repair and minimization effort, which has proven successtul
as evidenced by the small number of containment vents that have been required
since the 1981 refueling, and the low RCS leakage as measured during routine
surveiliance. Therefore, the third observation is of significance in the
negative sense only: rapid increases in containment pressure are not expected
when mass input from external sources is minimal.

During the period following the 1982 refueling outage until July 20, 1982,
when the containment was vented for personnel access, the service water tem-
perature did not exceed 55°F for prolonged periods. In accordance with the
first observation, it is extremely unlikely that containment pressure exceeded
2 psig. In fact, based on our historical observations, it is more likely that
containment pressure remained essentially constant, well below the 2 PSIG
limit.

During the period between July 22 and October 4, 1982, when the containment
was vented following removal of the caps on the containment pressure instru-
mentation lines, the service water temperature increased to a value above 55°F
and remained there for a period of time. Consequently, we would expect an
increuse in containment pressure in accordance with the first observation.
Furthermore, this increase would be expected to continue until terminated
manualiy by venting. Based on these observations it is reasonable to assume
that the containment pressure of 1.85 psig observed on October 4, 1982, was
the maximum containnent pressure reached during t'.e time period between July

22 and October 4, 1022, Therefore, we conclude that the technical specifica-
“tion limit of 2 psig was not exceeded during the time that the instrumentation
lines for the containment pressure monitors were capped.
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b. Containment Vacuum Breakers

As noted above, the instrumentation lines for the containment vacuum breaker
system were also found capped during the period following the 1982 refueling
outage and October 4, 1982. Section 5.4.3 of the KNPP FSAR discusses the
vacuum breaker system and its design bases. As can be readily seen from this
discussion, several conservative, and in some cases unreaiistic, assumptions
are made in the analysis to show the adequacy of the vacuum breaker system.
These conservative assumptions include:

i. no heat energy is being added to the containment atmosphere,
it. two internal containment spray pumps are operating at full capacity
iii. four containment fan coil units are operating at full capacity, and
iv. initial conditions in the shield building and annulus are 120°F and
14,7 psia

In actuality, during the period of concern the reactor was at or above hot
shutdown, providing a significant heat input into the containment, effectively
negating the cooling effect (for the purposes of this analysis) of two of the
containment fan coil units. Secondly, the initial containment pressure is
likely to have been slightly above 14.7 psia (or at a slight pusitive pressure
with respect to the annulus). Finally, the assumption that both trains of
containment cooling actuate is extremely conservative in this case, since

the only automatic actuation signal for the containmeni spray pumps is on
containment pressure, which was inoperable. It is more realistic to assume a
single failure of one of the actuation signals; therefore, either an addi-
tional train of fan coil units, or a single containment tpray pump, would be
the only likely energy removal mechanisms for this event. These more
realistic assumptions reduce the energy removal mechanisms to, at most, one-
fourth of that assumed in the FSAR analysis. This would significaatly
increase the time available for operator action. Based on a review of the
emergency operating procedures, it is feit that the operator would easily
recognize an inadvertent actuation of containment spray and take appropriate
action.

It must be recognized, however, that the vacuum breaker system is not an engi-
neered safety feature; and its operation is not essential for protection of
the health and safety of the public. This fact ic evident in that the vacuum
breaker system is not a "technical specification i1tem.," While failure of the
vacuum breaker system to operate during an overcooling event might result in a
differential pressure (dp) between the containment and shield building which
exceeds the design dp, it will not have any consequences on the health and
safety of the public since no radiation is involved. It should be noted that
an inadvertent actuation of the ESF in no way jeopardizes the cuoling of the

" core--in fact, the opposite is true.

we conclude, therefore, that the inoperability of the vacuum breaker system
did not have any safety sianificance, and preohably would not have resulted ir
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exceeding the design dp of the containment if an inadvertent ESF actuation had
occurred.

c. Operator Action

There is a justifiable concern that due to the caps which were placed on
the instrument lines for the containment pressure transmitters, an operator
may have taken erroneous, harmful action during the course of an accident.

WPSC has reviewed the emergency operating procedures to determine 1f, by
following the procedures, the operator would take erroneous action that would
lead to an inability to maintain core cooiing or containment cooling. We

have concluded that core cooling and containment integrity would not be
Jeopardized since SI termination criteria includes parameters in addition to
or independent of containment pressure. Consequently, the wor. .-case action
that the operator may take, based on erronecus containment pre:sure indication
would be to stop the containment spray pumps. Since the pumps would not have

automatically started anyway, and since it has been shown that the containment A,
pressure would remain within allowable limits, we have concluded that erro- ('
neous operator action as a result of this event is not a safety concern. e



