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DCCYXET NO. 50-219

ATTACHMENT 1
OYSTER CREEK NUCLEAR GENERATING STATION

ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
SUMMARY OF ANALYSIS

MAY, 1980



The Nuclear Regulatory Commission (NRC) has recentlv man-
dated in letters to utilities that the environmental qualification
of electrical cquipment required to function subsequent to
certain postulated accidents be reviewed. The postulated ac-
cidents include a LOCA inside containment or a High Enexrgy
Line Break (HELB) inside or outside of containment.

The qualification conditions to be considered include the
following:

1. Post accident pressure, temperature, and humidity
conditions

2. Post accident radiation exposure

3. Exposure to post accident chemical spray

4. Submergence '

At a March 17, 1980 meeting, the Jersey Central Power and
Light Company (JCP&L) requested EDS to execute the analyses
necessary to adequately define the post accident service con-
dition profiles for electrical equipment whose designation and
plant location were specified by JCP&L. The EDS scope of
work included the following tasks:

L Develop pressure and temperature time histories for
plant areas outside of containment based upon postulated
line breaks in the following systems specified by

JCP&L:
- Main Steam System
~ Main Feedwater System

- Reactor Cleanup System




- e -

- Emergency Condenser System

- B Calculate radiation levels at component locations selec-
ted by JCPEL in plant areas outside of containment.

3. Calculate radiation levels inside containment.

The thermal-hydraulic analysis to develop the pressure and
temperature service condition profiles was performed utilizing |
the EDS proprietary computer code EDS FLOW. |

The thermal-hyvdraulic results are summarized on Table 1 and
supporting Figures 1 through 18, which indicate the various
temperature time history profiles. A temperature profile was
generated in cases where compartiment tamperature exceeded
10007,

Radiological analvsis was conducted utilizing source terms
furnished bv JCP&L, the computer code QAD-5PA, and in
some cases hand calculations. Table 1 indicates the total in-
tegrated radiation exposure one yvear subsequent to a LOCA at
a number of component ""targets" specified by JCP&L.

Table 2 summarizes anzalysis executed to define the 1otal one
year integrated radiation exposure to equipment located inside
containment subsequent to a LOCA. The exposure is divided
into the following contributory components:

Reactor Vessel Streaming

2. Containment Airborne Activity
3. Torus Streaming

4. | Drywell Sump Activity

The above components are algebraically summed in total or
partially dependent upon the equipment specific location within
containment.




The results of the above discussed analvses, as summarized
on Tables 1 and 2 and Figures 1 through 18, provide JCP&L
with an accurate prediction of environmental conditions exist-
ing in plant areas subsequent to certain postulated accidents.
This information can be used to assess the capability of exist-
ing equipment in terms of qualification, and/or as the source
document for preparing an equipment qualification specifica-
tion.
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EFFECT OF CHROMATE SOLUTIONS ON SOME ELASTOMERS AND METALS AT OQYSTER CREEK

Ceble Insulating Materials

Regarding the effect of the chromate ions in the torus water at Oyster
Creek on cable insulating materials such as polyethyliene, polyvinyl chloride and
ethylene propylene, it is reported in the | iterature that these materizls will
be unaffected in neutral or alkaline chromate solutions up to 150 F for typical
short term test exposure periods ( 6 months). All these materfals, however,
will suffer some form of mild degradation such 2s 'oss of strength or hardening
with long term continuous exposures. This generally does not affect performance
in the early stages and therefore many years of exposure can be tolerated.

Metals

In general, chromates are primarily used to inhibit the corrosion of
metals and alloys which demonstrate active passive transitions, Metals
undergoing these transitions are nikel, silicon, chromium, titanium and alloys

containing these metals. Therefore, these metals should become more corrosion
resistant when exposed to a chromate solution.

A corrosion data survey revealed the following metals to experience very
low corrosion rates ( 2 mpy) when imersed in a 10% sodium chromate solution at
temperatures up to 180 F:
(1) Cast Iron (gray, nickel, silicon)
(2) Mild stee!
(3) Austenitic stainless steels (302, 304, 316, 317, 321, 347)
(4) Martensitic stainless steels (405, 41C
(5) Copper base 2!loys (copper 85-99.5, brass 70-80 Cu + Zn, Sn
or Pb, brass 59-93 Cu + Al, Zn or As, Cupro=-nicke! 66-88
Cu, 11=33 Ni)

(6) Nickel base alloys (nicke! 99, Ni-Cu 66-32, Ni-Cr-Fe 76-16-7,
Ni-Fe=Cr 32-47-20, Ni-Mo 62-28 + Fe, V; Ni=-Cr-Mo
54-15=16 + Fe, W)

(7) Aluminum

(8) Lead



(9) Titanium

(10) Z2inc

(11) Cadmium

Therefore, one would expect the corrosion rates of these metals to be no
greater than 2 mpy when sprayed with 150 F torus water containing 900 ppn sodium

chromate. Thus the short term exposure of containment metal to chromates will
croduce negligible corrosion.
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1.

DATA NECESSARY FOR TH

E STAFF CALCULATION
CF CONTAINMENT TEMPERATURE AND PRESSURE CECAY TIME

DATA REQUIREMENT

.eference the most current
QCA analysis on the docket
hat de‘xues the service
orditicns to be used in
eguipment qualifications.

=
-
-
-
c

with respect tc that analysis,
previde the following:

A. Containment Net Free
Volume

B, Passive Heat Sinks

C. Initial Containment
Atmosphere Conditions
for:

1. Temperature
2. Pressure
3. Relative Humidity

D. Containment Spray Svstem
1. ~Paraneters and their

setpoints to activate
spray.

RESPCONSE

The containrent design

basis LOCA fcor Oyster Creek
is discussed in the FDSAR,
Section XIII-2. This was
reanalyzed in Amendments

No. 32 aad 68, response to ques-
tion 3. Mass and energy

data for this DBA LOCA are
not available on the docket,
but are being provided herein.

A. Drywell:
"Wetwell:

180,000 FT3
213,300 FT3

B. Pacsive heat sinks were
not utilizeé in the
DBA LOCA ccemtainment
analysis. Eowever, heat
sink information for
the containment wall
surfaces is p*ovidec in
Table 1 whicih is attacheé
to this document.

- Drywell Wetwell
rerp. (°F) 135 120
Press. (PSIZ) 15.5 15.5
Humidity 100% 100%

1. Vessel Level: d.uble low
Drywell Pressuie: 2 psig



DATA REQUIREMENT

cntainment Spray System

r 8

(Continued)

Spray System Activa-
tion Time:

a.

time elapsed until
signal to activate
spray is reached.

instrumentation
lag

time required for
diesel generator
to attain full
operating speed

time required for
loading of contain-
ment spray pump

time required to
open isolation
valve

time reguired for
containment spray
pump to achieve
full speed

time requiiz2d to
£ill spray system
and deliver water
to spray header

Identify the spray heat
exchanger type.

|
|
|
l
!
!
|

w
-

2a.

2b.

2C.

24.

2e.

RESPONSE

Double low level:
2 psig drywell
pressure: .85 sec.
500 msec.
18 sec.

+ "
40 sec. - 15% time
delay.

Valve normally open

To be supplied later

To be supplied later

Shell and tube heat ex-
changer with four pass
flow on the tube side and
two pass flow on the shell

sicde.

Water from the wet-

well flows on shell side
and raw service water is

on the tube side.

See

attached Figure 1.
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DATA REQUIREMENT

)}

Fan Cooler System

F. Other containment heat
removal system

G. Provide a discussion of
the single failure
assumed in the analysis

H. Provide the mass and
energy release data for
the postulated pipe break
considered

Provide a figure which repre-
sents the ECCS and spray
systems relied on to mitigace
the consequences of a pipe
break. Provide pertinent
information for these

systems. Indicate whether
the values given assume a
single failure and specify
the single failure assumption.

II.

E. Not applicable

F. Not applicable

G. The analysis assumes
a loss of offsite
power and a failure
of a diesel generator.

H. This data has been
obtained recently
from General Electric
Company and is pro-
vided in Table 2
attached to this
document.

A figure (Figure 2) describing
“he Oyster Creek core spray
and ¢containment spray systems
and the pertinent data asso-
ciated with these systems is
attached to this document.
The ccntainment spray flow
represents the flow from a
single pump which would
experience a runout flow con-
édition since the locp is
designed for two pump flow.
This represents one half of
one loop orly. The remaining
loop is assumed to be in-
operable. The core spray
£low shown represents the
£lcw from one of the two
loops available as well.



OYSTER CREEK

PASSIVE HEAT SINK Dald

Thickness Are Gecn.,
Mazerial Inch ft Tvpe
1. Biological Shield - Lower Concrete 48 463, Cyl.
2. Giiological Shield -~ Middle Concrete 60. 185. Cyl.
3. Biological Shield - Upper Steel 0.25 1044. Cyl.
Concrete 29.4
Steel 0.31
4. Drywell - Floor Concrete 11.25 1374. Slab
5. Drywell Sphere - Lower Steel 1.154 2542. Spher.
Insulation 2:3
Concrete 78.
6. Drywell Sphere - Middle Steel 0.770 4210. Spher.
Insulation 2.75
Concrete 78.
7. Drywell Sphere - Upper Steel 0.722 3085. Spher.
Insulation v I &
Concrete 78.
8. Drywell Transition Steel 2.56 1433. Spher.
Insulation 2es
Concrete 78.
9. Drywell Cylinder Steel 0.640 1287. Crl.
Insulation 2.5
Concrete 78.
10. Drywell Head Steel 1.188 428. Spher.
11. Torus Steel 0.385 7476. Cyl.
MATERIAL PROPERTIES
Volumetric
Thermal Condgctivity Heat Cagacity
Material (BTU/hr-£t° °F) (BTU/FT3-°F)
Concrete 0.32 22.62
Steel 27 58.8
FIRE-BAR 0- 02 3. 76

(Asbestos fiber -
magnesite cement)



. X TABLE 2

OYSTER CREEK DBA LOCA (GE)
MASS/ENERGY RELEASE DATA

Vessel Lig. Liquid LEM Liquid LEM Vessel
Tize (Sec) Temp, °r Blowdown, Sec Elowdovn, Sec Pressure, PSIA
0 548.8 3.72 E+ 4 0 1035
0.5 548.2 3.713 E+ 4 0 1030
1.0 547.5 3.70S E + & 0 1024
S 546.7 3.697 E + 4 0 1018
2.0 546.0 3.688 E + 4 0 1011
2:3 545.3 3.680 E + 4 0 1006
3.0 544.8 3.675 E + & 0 1002
33 544.5 3.671 E + &4 0 999.4
4.0 544.3 3.669 E + 4 0 897.4
4.5 S544.1 3.666 E + 4 0 996.3
5.0 543.9 3.664 E + 4 0 994.7
33
6.0 543.5 3.658 E + 4 0 991.2
6.5
7.0 543.0 3.651 E+ 4 0 986.7
¥ ..
8.0 542.2 3.641 E + & 0 980.5
8.5
5.0 541.2 3.628 E + 4 0 $72.2
9.5 540.2 1.882 E + & 4,995 E + 3 964.1
10.0 534.7 1.752 E + & 4,94 E + 3 920.8
10.5 528.9 1.627 E + &4 4.863 E+ 3 877.3
11.0 523.0 1.507 E + & 4,768 E + 3 833.8
. 516.9 1.391 E + 4 4,653 E 4+ 3 790.6
12.0 510.5 1.287 E + 4 4.547 E + 3 747.7
123 503.9 1.188 E + & 4.429 E + 3 705.1
13.0 497.1 1.09 E + ¢4 §.282 E+ 3 663.1
135 490.1 9.947 E+ 3 4,115 E + 3 621.9
14.0 482.9 9.063 E+ 3 3.945 E + 3 S581.8
14.5 475.5 8.276 E + 3 3.786 E + 3 542.6
15.0 467.9 7:.534 E + 3 3.621 E + 3 504.6
13.9 460.2 6.784 E + 3 3.423 E + 3 467.8
16.0 452.4 6.078 E + 3 3.217 E 4+ 3 432.7
16.5 4.5 5.442 E + 3 3.020 E + 3 399.4
17.0 436.5 4,851 E+ 3 2.819 E+ 3 367.9
17.5 428.5 £.31E+ 3 2,623 E+ 3 338.1
18.0 420.4 3.819E+ 3 2.431 E+ 3 310.3
18.5 412.4 3.387 E + 3 2.254 E + 3 284.2
19.0 404.3 3.026 E + 3 2:.104 E + 3 259.7
19.5 396.1 2.702 E+ 3 1.962 E + 3 236.6
20.0 387.8 2.4111 E+ 3 1.827 E+ 3 214.7



. FIGUPE 1
.- S 3 ¥ e e e
A E L * 25 AT LpeS
cpa¥ e Selspy &SP LN -.——ar_ ‘
P 0 BHI KT LSS R.....-..- v -
L \ .1 (.l
} ! il 4
"_L‘ fs b s
! "
Tube Outlet|,| | po o] Tube Inlet
! }
it o A P
g LR

4

. r-‘ i 4 h
: -

i .—-—.---..——-—

 ChmPED) LE P e (i !‘ [

‘ -
y = COvER cshell Outlet i' o ! t; i o lIShell Inlet

] LiriES

¢ B L&-j

D ConriNEL
f Owmry8s,

g,
. Smape
3 - T,

o %

-
-

o F o TURESMHEET

—p T T
. (PrusaED)

T N S ST LA T ST

PSP SmELL )

s TS : &;:télf\/S/

A B

. LR MRS
of == r_. 4
Al
e, e et N iR e ST IR TR ITEEESTE

i

i

l L

—lh Ot MHCLE l o ’ g

' 4 ? " - s H

/ w el L I ,
£ | |
"?"" é2i (rve) :; i
,._, //,, e . E
P g

!
'
|
!
|

A

UM
A

. . CA05S S& r/f‘,\. VIELs
- 4 ~= et E TS RN R Bl
-— O = LLl LLBTIE F2v s tr) ML 158 STULR
. 70 & Q-/Jc GTESTED (Dats = = NOL WThT )
. FOR GQ.C. FCLlrTCrnérR CECLACE,
Bl Xioriy WWLET CHAL) Lo i S&s71
A v r CraOdn STEFL Ol /

: ® (AP s e s TN WISy gy BTN, .:_.-:.--(,’0, _Tre /J'-'
ot “Pe.r00" —-,' - e -.al‘- PIERE PR A R - ——— . mem v v - — s
F & f S B 155 e | ivtor 8 F V2u st ,uur.srcu\cu ey LT TOML T

i oy R R YT Toor s 5e | WO PATELS - MU T+ O TITCR
. - - — —— ..ﬂ.- s v ‘ -, o > o 48 _-'.
‘- f'mu ALLOAN 4 &1 s -i'e" luu E 00 "/.C,ir'hu B
h-.- - s 2 A an e S -
T T A3 ol W ez W
- 5 ' . - 3 [N a5



o . e .
-

~~ CORE SPRAY AND CORNTAHAINMENT SPRAY FLOW

DRYWELL
FLOW
FRACTION
= 0.9%r DRYWCLL SPRAYS
FAY
A A /A.; A Eﬂ ,'\1
#TORUS r————
COOLING FLOW . ﬁq 7" 7 a
WATER FLOW FRACTION
= 4000 _GPM* i= 0.05
gs°r .
ez - - '
P . Y
ORE
—-——-’— - - - ! C
» % 1lspray
K 1 RV
CONTAINMENT
SPRAY HX - -
U= 287
2 = 6200FT
HX
| \’BREAK
CONTAINMENT DRYWELL
LA sows\
33059 /[5 SPRAY DRYWELL SPRAY
7T ‘4L/,,///”+ BREAX FLOW
TORUS RETURNS TO TORUS
R = i

e
CORE SPRAY FLOW
= 3400 GPM

* ACTUAL PERFORMANCE OF 3000 GPM PUMP UNDER RUNOUT CONDITIONS
CONSISTENT WITH SINGLE PUMP OPERATION.
FLOW = 6000 GPM FOR TWO PUMP OPERATION. 5

FIGURE 2



