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NUCLEAR REGULATORY COMMISSION REPORT DISCLAIMER

IMPORTANT NOTICE REGARDING CONTENTS AND USE OF THIS
) DOCUMENT

PLEASE READ CAREFULLY

This technical report was derived through research and development programs
sponsored by Advanced Nuclear Fuels Corporation. It Is being submitted by Ad-
vanced Nuclear Fuels Corporation to the U.S. Nuclear Regulatory Commission
as part of a technical contribution to facilitate safety analyses by licensees of the
U.S. Nuclear Regulatory Commission which utilize Advanced Nuclear Fuels
Corporation-fabricated reload fuel or other technical services provided by Ad-
vanced Nuclear Fuels Corporation for light water power reactors and it is true and
correct to the best of Advanced Nuclear Fuels Corporatlon’s knowledge, informa-
tion, and bellef. The information contained herein may be used by the U.S.
Nuclear Regulatory Commission in its review of this report, and under the terms
of the respective agreements, by licensees or applicants before the U.S. Nuciear
Regulatory Commission which are customers of Advanced Nuclear Fuels Cor-
poration in their demonstration of compliance with the U.S. Nuclear Regulatory
Commission's regulations. '

Advanced Nuclear Fuels Corporation’s warranties and representations concem-
ing the subject matter of this document are those set forth in the agreement bet-
ween Advanced Nuclear Fuels Corporation and the customer to which this docu-
ment is issued. Accordingly, except as otherwise expressly provided in such
agreeme::l fmaither Advanced Nuclear Fuels Corporation nor any person acting
on its behalf:

A. Makes any warranty, or representation, express or im-
plied, with respect to the accuracy, completeness, or use-
fulness of the information contained in this document, or
that the use of any information, apparatus, method, or pro-
cess disclosed in this document will not infringe privately
owned rights, or

B .Assumes any liabilities with respect to the use of, or for
damages resulting from the use of, any information, ap-
paratus, method. or process disclosed in this document.

XN-NF-F00-766 (1/87)
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1.0. INTRODUCTION

This report presents the results of the Advanced Nuclear Fuels Coxrporation
(ANF) evaluation.of system t:ransiem: events for the Supply System Nuclear
Project Number 2 (WNP-2) during Cycle 3 operation For this analysis the
Cycle 3 core was assumed to contain 276 ANF 8x8 and 488 GE P8x8R fuel
assémblies.

This evaluation together with core transient events(l) determines the
necessary thermal margin (MCPR limits) to protect against the occurrence of
boiling transition during the most limiting anticipated transient. The
evaluation also demonstrates the vessel integrity for the most limiting
pressurization event. This evaluation is applicable to core flows up to the
maximum attainable with the recirculation flow control valve in its fully open
position which is 106 percent.: of the rated core flow value at 100% power., The

methodology for these system transient analyses is detailed in References 2
and 3.
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2.0 SUMMARY

The Minimum Critical Power Ratios (MCPR) for potentially limiting plant system
transient events at increased core flow* are shown in Table 2.1 for powers
that bound allowable values (47 to 104% power) at increased core flow. The
system transient MCPR values of Table 2.1 for the load rejection without
bypass (LRWB) and feedwater controller failure (FWCF) transients were obtained
using a scram time based on WNP-2 measured values. The loss of feedwater
heating (LOFH) transient results shown in Table 2.1 were obtained from a
generic analysis which is discussed in Section 3.2.3, The limiting MCPR
values for the cases of Table 2.1 are 1.32 for NSSS vendor and 1.30 for ANF

fuels.

Also, analyses were performed for LRWB and FWCF events at a cycle exposure of
EOC -2000 MWD/MIU when a large number of control blades are still inserted in
the core. These analyses showed that system transients were insignificant
relative to the CRWE event (Reference 1). Thus, plant operating limits can be
based on CRWE event for cycle exposures up to EOC -2000 MWD/MTU. For
exposures beyond EOC -2000 MWD/MTU the limits in Table 2.1 are applicable.

Additional transient analyses were performed assuming the recirculation pump
trip (RPT) out of service and assuﬁing technical 'specification scram speed

(TSSS). The delta CPR results for these events are presented in Section 3.

Maximum system pressure was calculated for the containment isolation event,
which is a rapid closure of all main steam isolation wvalves, using the
scenario as specified by the ASME Pressure Vessel Code. This analysis shows
that for WNP-2 Cycle 3 operation the safety valves have sufficient capacity

and performance to prevent the pressure from reaching the established

*The Cycle 2 transient events analyzed at the design basis power
condition with increased core flow were found to bound the same transients
analyzed at the design basis power and flow condition for WNP-2 Cycle 2.
These results are shown in Reference 4.



transient pressure safety limit of 110% of design pressure. The maximum
system pressures predicted during the event are below the ASME limit of 1375
psig (110% of design pressure) and are shown in Table 2.1. The analysis

conservatively assumed six safety relief valves out of service.

The applicability of the Cycle 2 MCPR safety limit of 1.06 for all fuel types
in Cycle 3 was determined using the methodology of Reference 5.




TABLE 2.1 THERMAL MARGIN SUMMARY FOR CYCLE 3

Transient % Power/% Flow Delta CPR/MCPR:*
GE Fuel = ANF Fuel
Load Rejection** 104/106 0.25/1.31 . 0.23/1.29

Without Bypass

Feedwater Controllerx* 47/106 0.26/1.32 0.24/1.30
Failure

Loss of Feedwatexri** Not Appliéable 0.09/1.15 0.09/1.15
Heating ‘

-

MAXIMUM VESSEL PRESSURE (PSIG)

Transient Vessel Dome Vessel Lower Plenum Steam Line
MSIV Closure H 1285 1313 1287

*MCPR value using the 1.06 safety limit justified herein.
**These transients were evaluated with normal scram speed.

***Generic analysis bounding value, Reference 9.,
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3.0 TRANSTENT ANALYSIS FOR THERMAL MARGIN
3.1 Design Basis

System transient analyses to. determine the most limiting type of thermal
margin transient were performed at the increased core flow condition of 106%.

As shown in Reference 4, system transients from the increased core flow

condition bound thermal margin analyses transients from the nominal (100%)

flow condition.* Analysis of load rejection withéht bypass (LRWB) was
performed at the rated design 104% power/106% flow point. Since feedwater
controller failure (FWCF) transients are more severe at reduced power because
of the larger change in feedwater flow, the FWCF transient was performed at
the minimum power (47%) allowed for increased core flow. The initial
conditions used in the analysis for transients at the 104% power/106% flow
point are as shown in Table 3.1. The most limiting exposure in cycle was
determined to be at end of full power capability when control rods are fully
withdrawn from the core; the thermal margin limit established for end of full
power conditions is conserxvative ip relation to cases where control rods are

partially inserted.

The calculational models used to determine thermal margin include the ANF
plant transient and core thermal-hydraulic codes as described in previous
documentation(2r3'5’§). Fuel pellet-tolclad gap conductances used in the
analyses are based on calculations with RODEX2(7), Recirculation pump trip
(RPT) coastdown was input based on'measured WNP-2 startup test data, and the
COTRANSA system transient model for WNP-2 was benchmarked to appropriate WNP-2
startup test data. The hot channel performance 1Is evaluated with XCOpRA-T(3)
using COTRANSA supplied boundary conditions. Table 3.2 summarizes the values

used for important parameters in the analysis.
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3.2 Anticipated Transients

ANF considers eight categories of potential system transient occurrences for
Jet Pump BWRs in XN-NF-79-71(2), The three most limiting transients are
described here in detail to show the thermal margin for Cycle 3 of WNP-2.

These transients are:

- Load Rejection Without Bypass (LRWB)

- Feedwater Controller Failure (FWCF)
- Loss of Feedwater Heating (LOFH)

A summary of the transient analyses is shown in Table 3.3. Other plant
transient events are inherently nonlimiting or clearly bounded by one of the

above events.

3.2.1 Load Rejection Without Bypass

This -event is the most limiting of the class of transients characterized by
rapid vessel pressurization. The generator load rejection causes a turbine
control valve trip, which initiates a reactor scram and a recirculation pump
trip (RPT). The compression wave produced by the fast turbine control valve
closure travels through the steam lines into the vessel and pressurizes the
reactor vessel and core. Bypass flow to "the condenser, which would mitigate
the pressurization effect, is conservatively not allowed. Therexcursion of
core‘power due to void collapse is primarily terminated by reacéor scram and
void gr;wth due to RPT. Figures 3.1 through 3.10 depict the time variance of
critical reactor and plant parameters from the analysis of the load rejection
transient from the design basis power and increased core flow point for a
matrix of cases which involve normal scram speed, technical specification

scram speed, and recirculation pump trip (RPT) in service and out of service.
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Analysis assumptions are:

- Control rod insertion time based on WNP-2 measured data (normal

scram speed) and technical specification scram speed.

- Integral power to the hot channel was increased by 10% for the

pressurization transient, consistent with Reference 8,

Table 3.3 shows delta CPR values for a matrix of LRWB transients with the RPT
out of service with both normal scram speed (NSS) and technical specification
scram speed (TSSS).

Because a significant number of control rods are inserted into the core at
exposures 1less than end-of-cycle (EOC) minus 2000 MWD/MIU, the system
transients are e§pected to be insignificant for cycle exposures less than this
value. To confirm this, the LRWB was analyzed at the same 104% power/106%
flow condition point for the end-of-cycle (EOC) minus 2000 MWD/MTU exposure
condition for the bounding case of the RPT inoperable with TSSS. The
respective delta CPR values for the NSSS vendor and ANF fuels for this EOC
minus 2000 MWD/MTU case are 0.1l and 0.12. These delta CPR values are also
shown in Table 3.3 and are about half of the delta CPR values for the control
rod withdrawal error (CRWE) event reported in Reference 1. This shows that
the delta CPR for the CRWE bounds plant operation up to EOC minus 2000
MWD/MIU. For Cycle 3 exposures greater than EOC minus 2000 MWD/MTU, the other
MCPR values defined in Table 3.3 are applicable.

3.2.2 Feedwater Controller Failure

Failure of the feedwater control sysﬁem is postulated to lead to a maximum
increase in feedwater flow into the vessel. As the excessive feedwater flow
subcools the recirculating water returning to the reactor core, the core power
will rise and attain a new equilibrium if no other action is taken.

Eventually, the inventory of water in the downcomer will rise until the high

-
-
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vessel level setting is exceeded. To protect against wet steam entering the
turbine, the turbine trips upon reaching the high level setting, closing the
turbine stop valves. The compression wave that is created, though mitigated
by bypass flow, pressurizes the core and causes a power excursion. The Bower
increase is terminated by reactor scram, RPT, and pressure relief from the
bypass valves opening. The evaluation of this event was performed using the
scram and integral power assumptions discussed in 3.2.1. Sensitivity results
have shown that the calculated delta CPR is insensitive to the rate of
feedwater flow increase, that EOC conditions are bounding because rods are
inserted for lower cycle exposure, and that high flows are bounding because of
higher axials in the core.

Because the total change in feedwater flow is the greatest from reduced power
condition, the FWCF is more severe from reduced power conditions. The FWCF -
transient event was analyzed from the lowest allowed power (47%) at increased
core flow. Figures 3.11 through 3.16 present key variables. The delta CPR
values for the co-resident fuel types for these three 47% power/106% flow

transients are shown in Table 3.3.

A FWCF transient (47% power/106% flow) was also performed at EOC -2000 MWD/MTU
which confirmed that the CRWE event is limiting for cycle exposures less than
EOG -2000 MWD/MTU. As with the 1LRWB, partial insertion of the rod;
substantiall& reduced the change in critical power during this transient.

3.2.3 Loss Of Feedwater Heating

The Loss of Feedwater Heating (LOFH) transient has been analyzed on a generic
basis for a wide cross section of BWR configurations. This generic analysis

is documented in Reference 9.

The Reference 9 analysis provides a statistical evaluation of the consequences
of the LOFH transient for BWR/4, BWR/5, and BWR/6 plant configurations under

conditions which cover the operating power flow map including increased core
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flow conditions. Rather than use the 95:95 value in the reference report, a

bounding value was used.

The generic conclusions, when using a bounding value, support a MCPR operating
limit of 1.15 for plants with a MCPR safety limit of 1.06, indicating a delta
CPR of 0.09. As noted in Section'2.0 of this report, the WNP-2 MCPR safety
limit for Cycle 3 continues to be 1.06; hence the LOFH transient requires a
MCPR operating limit of 1.15 for WNP:-2.

3.3 Calculational Model

The plant transient code used to evaluate the pressurization transients
(generator load rejection and feedwater flow increase) was the ANF advanced
code COTRANSA(2) and XCOBRA-T(3), This axial one-dimensional model predicted
reactor power shifts toward the core middle énd top as pressurization
occurred. This was accounted for explicitly in determining thermal margin
changes in the transient. All pressurization transients were analyzed on a
bounding basis using COTRANSA in conjunction with the XCOBRA-T hot channel
model.

3.4 Safety Limit

The MCPR safety limit is the minimum value of the critical power ratio (CPR)
at which the fuel could be operated where the expected number of rods in
boiling transition would not exceed 0.1% of the fuel rods in the core. The
operating limit MCPR is established such that in the event the most limiting
anticipated operatiogal transient occurs, the safety 1limit will not be
violated.

The safety limit for all fuel types in WNP-2 Cycle 3 was confirmed by the
methodology presented in Reference 4 to have the Cycle 2 value of 1.06. The
input parameters and uncertainties used to establish the safety limit are

presented in Appendix A of this report.

o
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TABLE 3.1 DESIGN REACTOR AND PLANT CONDITIONS

FOR WNP-2

Reactor Thermal Power (1043) ' | 3464 Mt
Total Recirculating Flow (106%) ‘ . 115.0 Mlb/hr
Core Channel Flow 101.8 Mlb/hr
Core Bypass Flow . 13.2 Mlb/hr
Core Inlet Enthalpy , 529.15 BTU/1bm
Vessel Pressures

Steam Dome 1035. psia

Upper Plenum - ) 1045, psia

Core ’ 1052. psia

Lower Plenum 1068. psia
Turbine Pressure 974, psia
Feedwater/Steam Flow ‘ 15.0 Mlb/hr
Feedwater Enthalﬁy 403.5 BTU/lbm

Recirculating Pump Flow (per pump) 17.26 Mlb/hx
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TABLE 3.2  SIGNIFICANT PARAMETER VALUES USED IN ANALYSIS
FOR WNP-2

High Neutron Flux Trip 126.2%
Void Reactivity Feedback 10% above nominal¥*
Time to Deenergized Pilot Scram
Solenoid Valves , 200 msec
Time to Sense Fast Turbine
Control Valve Closure '~ 80 msec
Time from High Neutron Flux
Time to Control Rod Motion .- 290 msec
Scram Insertion Times (normal)** 1 0.404 sec to Notch 45
) 0.660 sec to Notch 39
1.504 sec to Notch 25
2.624 sec to Notch §

Turbine Stop Valve Stroke Time 100 msec
Turbine Stop Valve Position Trip 90% open
Turbine Control Valve Stroke
Time (Total) 150 msec
Fuel/Cladding Gap Coﬁhuctance
Core Average (Constant) 556. BTU/hr-ft2-F
Safety/Relief Valve Performance
Settings . Technical Specifications
Relief Valve Capacity 228.2 lbm/sec (1091 psig)
Pilot Operated Valve Delay/Stroke 400/100 msec

*For rapid pressurization transients a 10% multiplier on integral power
is used; see Reference 8 for methodology description.

**Slowest measured average control rod insertion time to specified
notches for each group of 4 control rods arranged in a 2x2 array.
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TABLE 3.2 SIGNIFICANT PARAMETER VALUES USED IN ANALYSIS
FOR WNP-2 (Continued)

MSIV Stroke Time ;, ] 3.0 sec
MSIV Position Trip Setpoint’ : * 85% open
Condenser Bypass Valve Perférmance
Total Capaéity : .1 990. 1bm/sec
Delay to Opening (80% open) ) 300 msec
Fraction of Energy Generated in Fuel 0.965
Vessel Water Level (above Séparator Skirt)
High Level Trip (L8) =« : . . - 73 in
Normal ‘ " . 49.5 in
Low Level Trip (L3) : ~ 21 in
Maximum Feedwater Runout Flow .
Two Pumps 5799. 1bm/sec
Recirculating Pump Trip Setpoint 1170 psig

Vessel Pressure
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TABLE 3.2 SIGNIFICANT PARAMETER VALUES USED IN ANALYS;S
FOR WNP-2 (Continued)

Control Characteristics

Sensor Time Constants

Steam Flow ' 1.0 sec

Pressure . 500 msec

Others : 250 msec j
Feedwater Control Mode Three-Element

Feedwater 100% Mismatch

Water Level Error - 48 in

Steam Flow Equiv. ‘ . 100%
Flow Control Mode Manual !
Pressure Regulator Settings

Lead ‘ 3.0 sec

Lag . 7.0 sec

Gain 3.3%/psid
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TABLE 3.3  RESULTS OF SYSTEM PLANT TRANSIENT ANALYSES

Maximum Maximum
Maximum Core Average System Delta CPR

, Neutron Flux Heat Flux Pressure GE ANF
Event ‘ (% Rated) (% Rated) ({psig) = Fuel _ Fuel
LRWB 295 115 1165 0.25 0.23
RPT Operable, NSS*
LRWB 390 121 1175  0.31  0.28
RPT Inoperable, NSS
LRWB 370 121 1170 0.33 0.29
RPT Operable, TSSS**
LRWB 440 v 127 1183 0.37 0.33
RPT. Inoperable, TSSS
LRWB EOC -2000 MWD/MTU 304 112 1167 0.11 0.12
RPT Inoperable, TSSS
FWCF (47% Power/106% . 156 54 1015 0.26 0.24
Flow), NSS
RPT Operable
FWCF (47% Power/106% 205 57 1020 0.31 0.29
Flow), NSS
RPT Inoperable
FWCF (47% Power/106% 172 . 56 1020 . 0.30 0.27
Flow), TSSS ’
RPT Operable
MSIV Closure With 668 130 1313 N/A

Flux Scram

NOTE: All results are for the design power and increased flow point (104s%
power/106% flow) unless otherwise noted.

*Normal Scram Speed (NSS)

“**Technical Specification Scram. Speed (TSSS)




PERCENT OF RATED

300y

¥ -. NEUTRUN FC CEVEL
. \ HEA[T FLUX
3. \REC[IRCULATION FLOW
4. \VESBEL STE FLOW
25 9. EEPWATER oW
200
150
) 3 3 3 ;;s . 2
10 ? Y -—.__?3=§
\ 4 J\
4 A\ /
- N’
Y 2'
=5 1.0 1.2 1.4 1.6

Figure 3.1

SEC

Load Rejection Without Bypass Results, RPT Operable, Normal Scram Speed

ST

%¢-L8-IN-NX



14 T VESBEL PRESSURE CTHANGE TPST)
2. VESBEL WATER LEVEL | (IN)

12

o U v A
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

TIME. SEC

Figure 3.2 Load Rejection Without Bypass Results, RPT Operable, Normal Scram Speed




60 7. NEURUN FCUX CEVEC
2. HEAI FLUX
3. REC[IRCULATION FLOW
4. VESPEL STEAM FLOW
S0 S. FEEPWATER FLOW
40
Q
w
—
<
=300 y
lL /
o
z /
Wag
(v
a
3 2 4
1 3 S =2\~
‘00% . VA
\/\‘ \ ‘ L 1
- \'
“19% 0.4 0.8 6 2.0 2.4° 2.8 3-
TIME.- SEC
Figure 3.3 Load Rejection Without Bypass Results, RPT Inoperable, Normal Scram Speed

LT

$¥¢-L8~-IN-NX




81

14 T~ VESBEL PRESSURE CHANGE (PST)
- 2. VESBEL WATER LEVEL (IN)
120
100 - ' '1\\
80
1

60

2

2 . 2

40 \k NS = o - v
20 //

1 N

0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4

0 o0
| TIME. SEC

Fiéﬁre 3.4 Load Rejection Without Bypass Results, RPT Inoperable, Normal Scram Speed

o

#2-L8-IN-NX




60

S0

40

PERCENT OF RATED

100

1D NEUIIRUN PFL Leve
2. HEAT FLUX
3. REC[IRCULATION FLOW
4. VESBEL STEAM FLOW
O FEEPWAITER 4]
2 2 , .

S ¥ 2 > o)

— N
|

\u/~\§ ////ﬂ 4\\~§--‘__“4——____1
g \v
0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6
TIME. SEC

Figure 3.5 Load Rejection Without Bypass Results, RPT Operable, Tech. Spec. Scram Speed

61

#7-L8-IN-NX



14 ﬁ T- VESBEC PRESSURE CHANGE PSIT
2. VESBEL WATER LEVEL | (IN)
/\q
12%
) \\\\\\ .
100} “\‘
80
1
60
2
2 2 2 2
40 e
20 ;
o b A
0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 . 3.2 3.6 4.0

TIME. SEC

Figure 3.6 Load Rejection Without Bypass Results, RPT Operable, Tech. Spec. Scram Speed

(074

YC¢-L8-dN-NX




60 1. NEUTRUN CEVEL
’ 2. HEAJ FLUX
3. RECIIRCULATION FLOW
4. VESBEL 'STEAM FLOW
S0 5. FEEPWATER FLOW

12

40
a
)
o
<
&30 -
u.
Q
—
]
a
2 2 4
= e e WP
'00 \ \u 7

\~ | | I

“18% 0.4 o0.6 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0
TIME, SEC i
Figure 3.7 Load Rejection Without Bypass Results, RPT Inoéerable, Tech. Spec. Scram Speed

hT-L8~-IN-NX




el FREe

14 T- VES URE CHARGE (PST)
2. SBEL WATER LEVEL | (IN)
1
N\ 7 \
12 T
10 //
80
1
60
2
2 2 21 2
40 2 2 2
20 )/
o L/
000 004 008 102 '06 2-0 204 208 302 3‘6

?igure 3.8 Load Rejection Without Bypass Results, RPT Inoperable, Tech. Spec. Scram Speed

TIME. SEC

4.0

[44

$Z-/8-IN-NX




60

T- NEUTROUR FC
2. HE:F FLUX

3. REC[IRCULATI
4. VESBEL STEA

A Level

ON FLOW
M FLOW

S0

O. FEEPWATEK

OW

H
=

(&)
o

n
o

PERCENT OF RATED

3458 23 23 3
‘00%§ ﬁ?ﬁa&a
-——_\’
]
\l
\\/’_\{ /’///ﬁ I = §
8% o4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6
TIME, SEC
Figure 3.9 Load Rejection Without Bypass Results, End-Of-Cycle Mings 2000 MWD/MTU Exposure,

RPT Inoperable, Tech. Spec. Scram Speed

4.0

£C

¥2-L8-aN-NX




14 T, VEOPEL PRESSURE UHANLE (Fo k)
2. VESBEL WATER LEVEL | (IN)
12 .
| N
10 - - A\
80 -
! N
&
60
2 2
. 2
40 ~\\\‘-____3==____.—3L . r4 Z
20 - ,
2
L _/ %
0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 &
TIME. SEC &

Figure 3.10 Load Rejection Without Bypass Results, End-0f-Cycle Minus 2000 MWD/MTU Exposure,
RPT Inoperable, Tech. Spec. Scram Speed




24 T-  REUTROUN FLUX TEVEC
2. HEA[l FLUX
: : 3. RECIRCULATION FLOW
4. VESBEL STE FLOW'
204G S FEEPWATER FLUW
160%
s s s s . S S s| s s
a /Ff
[V
E12
w [3 3 3
o
- / AN
LUBO ‘ﬁQ
e .
40 F 2 =
\ &C— Z 2 4 a
\L; 1 \ 1 \ 1
49 3 6 8 10 12 14 16 18 20
TIME. SEC
Figure 3.11 Feedwater Controller Failure Results For 47% Power And

106% Flow With Normal Scram Speed

¥2-L8~dN-NX




20 — [ V. VESBEL PRESSURE CHANGE (FST)
2. VESBEL WATER LEVEL | (IN)
16
12 —
2
"g"/_‘/
2 —
__’g"‘"
2
4-—-"'/—/
80 /’*{/
2
) [X)
% (\//\’"\ <
1
40 - - N
1 \
- ) ! ‘-'_"—"""'—' \
-4 \\
"?'
-8 =
) 2 4 6 8 10 12 14 16 18 20§
TIME, SEC 5'_2

Figure 3.12 Feedwater Controller Failure Results For 47% Power And
106% Flow With Normal Scram Speed




n

N
(o)

(0 0]
o

PERCENT OF RATED

LT

o

Figure 3.13

. NEUIRKUN FL
2. HEA[l FLUX
3. REC[IRCULATIION FLOW
4. VESBEL STEAM FLOW
9. FEEPWATER F
S S S
2\
Py T ‘ .
\/\_\_—\ 4 \
“L 1 1
10 12 14
TIME. SEC

Feedwater Controller Failure Results, RPT Inoperable, Normal Scram Speed

#T~L8-dN-NX



16 7. VESBEC PRESSURE THANGE (PST)
2". VESBEL WATER LEVEL | (IN)

120

T

80 : /,\{/ 2 ———t

2 — N4
40 h)
»
1
1 1 1 N
-40 5
-80 \L"//“*’
]
%
PN 7
X 2 2 6 8 10 12 14 16 18 20 =
TIME. SEC 0

Figure 3.14 Feedwater Controller Failure Results, RPT Inoperable, Normal Scram Speed !




240r Y- REUTROR FLUX CEVEC
2. HEA[l FLUX

3. RECJIRCULATION FLOW

4. VESBEL STEAM FLOW
20 9. FEEPWAIEK oW

16
s S ] S 3 S S S S S
Q ol
W
= /]
12
L /3 3 3
(o] .
- | A
EEE() ‘\&l~q'*\,
-L-L*‘-x—’—
2
\A‘Q——-M\—\:-.Z_ 4 -
J 1 1 1 o )
~4 2 7 6 8 10 12 14 16 18 20
TIME. SEC
Figure 3.15 Feedwater Controller Failure Results For 477 Power And

106% Flow With Tech. Spec. Scram Speed

6¢

#2-L8-IN-NX



1295 T+ VESBEL PRESSURE CHANGE (PSS 2
2. VESBEL WATER LEVEL /({%/—
2

S

10 3 2
. p‘;;_—-«’F"'-‘—ﬂ'
75 . [
.'/\\
50 1/ : /k/v \
< N

Ve

25 ' N

LN

' T N\

=3 2 A 6 8 10 12 14 16 18 20

$T-L8-dN-NX

Figure 3.16 Feedwater Controller Failure Results For 47% Power And
106% Flow With Tech. Spec. Scram Speed




31 XN-NF-87-24

4.0 MAXIMUM OVERPRESSURIZATION

Maximum system pressure has been calculated for the containment isolation
event (rapid closure of all main steam isolation valves) with an adverse
scenario as specified by the ASME Pressure Vessel Code. This analysis showed
that the safety wvalves of WNP-2 have sufficignt capacity and performance to
prevent pressure from reaching the established transient pressure safety limit
of 110% of the design pressure. The maximum system pressures predicted during
‘the event are shown in Table 2.1. This analysis also assumed six safety

relief valves out of service.

T 4.1 Design Bases

The reactor conditions used in the evaluation of the maximum pressurization
event are those shown in Table 3.1. The most critical active component (scram
on MSIV closure) was assumed to fail during the transient. The calculation
was pexrformed with the ANF advanced plant simulator code COTRANSA(Z), which

includes an axial one-dimensional neutronics model.

4.2 Pressurization Transients

ANF has evaluated several pressurization events and has determined that
closure of all main steam isolation .valves (MSIVs) without direct scram is the
most limiting. Since the MSIVs are closer to the reactor vessel than the
turbine stop or turbine control valves, significantly less volume is available
to absorb the pressurization phenomena when the MSIVs are closed than when
turbine wvalves are closed. The closure rate of the MSIVs is substantially
slower than the turbine stop valves or turbine control valves. The impact of
this smaller wvolume is more important to this event than the slower closure
speed of the MSIV wvalves relative to turbine valves. Calculations have
determined that the overall result is to cause MSIV closures to be more

limiting than turbine isolations.
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4.3 Closure Of All Main Steam Isolation Valves :

This calculation also assumed that six relief valves were out of service and
that all four main steam isolation valves were isolated at the containment
boundary within 3 seconds. At about 3.3 seconds, the reactor scram is
initiated by reaching the high flux trip setpoiﬁts. Pressures reach the
recirculation pump trip setpoint (1170 psig) before the pressurization has
been reversed. Loss of coolant flow leads to enhanced steam production as
less subcooled water’ is available to absorb core thermal power. The maximum
Pressure calculated in the steam lines was 1287 psig occurring near the vessel
at about 5 seconds. The maximum vessel pressure was 1313 psig occurring in
the lower plenum at about 5 seconds. These results are presented in Table 2.1

and 3.3 for the design basis point.
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5.0 RECTRCUIATION FILOW RUN-UP

The MCPR full flow operating limit is established through evaluation of
anticipated transients at the design basis state. Due to the potential for
large reactor bower increases should an uncontrolled recirculation £flow
increase occur from a less than rated core flow state, the need exists for.an
augmentation of the operating limit MCPR (full flow) for operation at lower

flow conditions.

Advanced Nuclear Fuels Corporation determined the required reduced flow MCPR
operating limit by evaluating a bounding slow flow increase event. The

calculations assume the event was initiated from the 104% rod line at minimum

flow and terminate at 120% power at 103% flow (flow control valve wide open).m

This power flow relationship bounds that calculated for a constant xenon
assumption. It was conservatively assumed that the event was quasi-steady and

a flow biased scram does not occur.

The power distribution was chosen such that the MCPR equals the safety limit
at the final power/flow run-up point. The reduced flow MCPRs were then
calculated by XCOBRA(S) at discrete flow points.

The recirculation flow run-up analysis performed for WNP-2 Cycle 2 was
reviewed, and the assumptions and conditions used for Cycle 2 are applicable
to Cycle 3. Thus, the reduced flow MCPR operating limit for WNP-2 Cycle 2 is
applicable to Cycle 3. This reduced flow MCPR operating limit is presented in
Figure 5.1 and tabulated in Table 5.1. The MCPR operating limit for WNP-2
shall be the maximum of this reduced flow MCPR operating limit and the full

flow MCPR operating limit as summarized in Reference 1.



34 XN-NF-87-24

TABLE 5.1 REDUCED FLOW MCPR OPERATING LIMIT

FOR WNP-2

Core Flow Reduced Flow MCPR
(3 Rated) Operating Limit

100 ‘ 1.07

90 1.12

80 . 1.17

70 1.23

60 1.32 ‘

50 1.42

40 1.55
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APPENDIX A

MCPR SAFETY LIMIT

’ A.l INTRODUCTION

«

Bundle power limits in a boiling water reactor (BWR) are determined through
evaluation of critical heat flux phenomena. The basic criterion used in
establishing critical power ratio (CPR) limits is that at least 99.9% of the
fuel rods in the core will be expected to avoid boiling transition (critical
heat f!.ux) during normal operation and anticipated operational occurrences.
Operating margins are defined by establishing a minimum margin to the ‘onset of
boiling transition condition for steady state operation and calculating a
transient effects allowance, thereby assuri.ng that the steady state limit is
protected during anticipated off-normal conditions. This appendix addresses
the calculaltion of the minimum margin to the steady state boiling transition
condition, which 1is implemented as the MCPR safety 1limit in the plant
technical specifications. The transient effects allowance, or the limiting
transient chapge in CPR (i.e., delta CPR), is treated in the body of this

report.

The MCPRMsafety limit is established through statistical consideration of
measurement and calculational uncertainties associated with the thermal
hydraulic state of the reactor using design basis radial, axial, and local
power distributions. Some of the calculational uncertainties, including those
introduced by the critical power correlation, power peaking, and core coolant
distribution, are fuel related. When ANF fuel is introduced into a core where
it will reside with another supplier’s fuel types, the appropriate value of
the MCPR safety limit 1is calculated based on fuel-dependent parameters
associated with the mixed core. Similarly, when an ANF-fabricated reload
batch is used to replace a ‘group of dissimilar fuel assemblies, the core

average fuel dependent parameters change because of the difference in the
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relative number of each type of bundle in the core, and the MCPR safety limit
is again reevaluated.

The design basis power distribution is made up of components corresponding to
representative radial, axial, and local peaking factors. Where such data are
appropriately available from previous cycles, these factors are determined
through examination of operating data for previous cycles and predictions of
operating conditions during the cycle being evaluated for the MCPR safety
limit. If operating data are not available, either because the reactor has
not been operated or because appropriate data cannot be supplied to ANF, the
safety limit power .distribution is &etermined. strictly from the predicted
operating conditions during the cycle being evaluated. Operating data for
WNP-2 during Cycle 1 operation was not evaluated because it is not considered
typical of later cycle operation. Operating data for WNP-2 during Cycle 2 and
the predicted operating conditions for Cycle 3 were evaluated to identify the

design basis power distributions used in the Cycle 3 MCER safety limit
analysis.
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A.2 ASSUMPTIONS

A.2.1 Design Basis Power Distribution

The local, radial, and axial power distributions which were' determined to. be
conservative for use in the safety limit analysis are shown in Figures—A-l
thrbugh A-3. ‘

A.2.2 Hydraulic Demand Curve

Hydraulic demand curves based on calculations with XCOBRA were used in . the
safety limit analysis. The XCOBRA calculation is described in ANF topical
reports XN-NF-79-59(A), "Methodology for Calculation of Pressure Drop in BWR
Fuel Assemblies," and XN-NF-512(A), "“The ?N-3 Critical Power Correlation."

A.2.3 System Uncertainties

System measurement uncertainties are not fuel dependent. The values reported
by the NSSS supplier for these parameters remain valid for the inserxtion of
ANF fuel. The values used in the safety limit analysis are tabulated in the
topical report XN-NF-524(A), "Exxon Nuclear Critical Power Methodology for
Boiling Water Reactors."

A.2.4 Fuel Related Uncertainties

Fuel related uncertainties include power measurement uncertainty and core flow
distribution unceftainty. The wvalues used in the safety limit analysis are
tabulated in the topical report XN-NF-524(A), "Exxon Muclear Critical Power
Methodology for Boiling Water Reactors." Power measurement uncertainties are
established in the topical report XN-NF-80-19(A), Volume 1, "Exxon Nuclear
Methodology for Boiling Water Rectors; Neutronics Methods for Design and

Analysis."
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A3 SAFETY LIMIT CALCULATION

A statistical analysis for the number of fuel rods in.boiling transition was
performed using the methodology described in ANF topical report XN-NF-524(A),
"Exxon Nuclear Critical Power Methodology for Boiling Water Reactors." With
500 Monte Carlo trials it was determined that for a minimum CPR value of 1.06

at least 99.9% of the fuel rods in the core would be expected to avoid boiling
transition with a confidence level of 95%.
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Figure A.1 WNP-2 Cycle 3 Safety Limit Local Peaking Factors (ANF Fuel)
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Figure A.2 WNP-2 Cycle 3 Safety Limit Local Peaking Factors (G. E. Fuel)
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CMS-RA-27C and -27D are preamplifiers mounted on thermoelectric

coolers, which are disconnected. The equipment must be capable of

operating in the event of a LOCA during which it would experience an
environmental temperature of 128°F. Qualification documentation

does not demonstrate capability of performing at 128°F, although an

examination of the subcomponents provides a basis for judging that

the equipment is not 1ikely to fail to perform its safety function, I h
the deficiency is a documentation deficiency.
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The valves are still qualified to perform their isolation functions. However the R.G. 1.97, Cat.
1 function qualification can not be demonstrated.

Corrective Acticn: PR A [ % g/fb)

2
Rework thermal insulation and r:?dﬁtheat trace from the ‘coil section of the valves.
Due to the attached letter’heat trace § insulation is no longer required,
The only corrective aétion will be to revise the Leak Testing Program )
to reflect yearly testing. If leakage exceeds (approX. 200 SCCg), the EPR o-ring
near the valve seat shou be laced with a-silicone o-ring if Trepair is not.
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L ) Washington Public Power Sucply System | 2R -ouD
' PLANT DEFICIENCY REFCRT/NONCONFORMANCE REFORT : PoR Numder

1) Insulation of the coil assembly resuits in insufficient coil heat dissipation, which
results in high coil operating temperatures with coil burn-out and/or rectifier failure

probable after operating for any significant duration.

2) Because installed solenoid valves have occasionally been operated in the present
configuration for greater than & two year period, the 1ikelihood that the valves can
be reasonably expected to operate throughout a postulated six-month DBE accident is

....remote. If opened during accident conditions, the valve is expected to close due to
the spring return-to-close feature of the valve. o "

3) Thermal degradation due to constant energization of the heat tracing strips and/or
occasional energization of the solenoid coil has accelerate aged the valve seat (ethylene
polypropylene) "0"-ring seals. Continued operation in this manner will increase the
Tikelihood of valve leakage.

4) Post accident safety function (Regulatory Guide 1.97, Category 1) is to provide valve
position indication. Lead wires ?tefze1 from internal position/reed switches are being
heated beyond their design rating. Field wiring to the upper valve internals may also
be degrading (Ref. IEN 84-68) due to the heat retaining aspects of these insulated valves
Assurance of post accident position indication can not be demonstrated.

I-arefore, it is concluded that the subject vaives are 1ikely to Tail to remain operable and
‘Aition indication could be lost. They are also 1ikely to leak through degraded seat "0"-rin
1s.

The valves are still aualifiable to perform their containment isolation function. .
However, the Regulatory Guide 1.97, Category 1 function qualification can not be demonstrated.
Corrective action to rework the thermal insulation and assess degradation of the 1imit switch
Jead wire and field hook up wire is required to establish Regulatory Guide 1.97 safety functio
qualification.
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May 8, 1986
02-86-411

Docket 50-397

Director of Nuclear Reactor Regulation
ttn: Ms E. G. Adensam, Project Director

BWR Project Directorate No. 3

Division of BWR Licensing

U.S. Nuclear Regulatory Commission

Washington, D.C. 20225

Dear Ms. Adensam

Subject: NUCLEAR PLANT NO. 2 .
OPERATING LICENSE NPF-21, REQUEST FOR AMENDMENT
TO OPERATING LICENSE, LICENSE CONDITION 16,
ATTACHMENT 2, ITEM 3(a), PASS VALVE DEFERMENT,
WITHDRAWAL OF

Reference 1) Letter, G02-86-282, G.C. Sorensen (SS) to E.B. Adensam
(NRC), same subject, dated March 28, 1986

2) Letter, D.B. Vasallo (NRC) to R.W. Capstick (VY NPC),
NUREG-0737, Item 11.B.3, dated 'January 14, 1985

3) Letter, J.R. Miller (NRC) to W.G. Counsil (Northwest
Nuclear Energy Co.), NUREG-0737, Item II.B.3 Evalua-
+ion oFf Posi-Accident Sampling Capabilities, dated
June 14, 1984

Reference 1) reguested a deferral oi a licensing condition requiring
ully qualified components meeting Regulatory Guide 1.97, Reyision 2
requirements for six (6) PSR valves utiiized in obtainino containment
atmosphere samples, post zccident. Thne components theoreticaliy veil
environmental gqualification when exposed to post accident environmeni:
conditions added to service conditions resulting Trom heat tracing and
insulating of the valves. '

. || .  «HOR:

gpnzaﬁﬁb
Dl . Dawell (il S/t 2L | FOR SIGNATURE OF:  GC Sorensan
¢ 1 secTioN ] A | 1 T
t FOR APPROVAL OF IR Barbee [t sl KD Cowen | MR Wuestzeteld{ 2G Gravoezi LDnSnaro 4
! APPRQVED

SATE
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" E. G. Adensam

Page Two

May 8, 1986

REQUEST FOR AMENDMENT TO LICENSE, CONDITION 16, ATTACH.Z,
TEM 3(a), PASS VALVE DEFERMENT, WITHDRAWAL OF

In a subsequent phone conversation between Messrs J.0. Bradfute and F.
Witt of your staff and P.L. Powell, H.L. Aeschliman, R. Barbee, and L.
Sharp of the Supply System on April 24, 1986, it was stated by the NRC
that heat tracing and-<insulating vf the lines and valves related to
obtaining containment atmosphere samples for estimating core damage are
not necessary. This is based on the Tact that the basic reguirement is
to obtain a core damage estimate by measuring the noble gases in the
containment atmosphere, which are not susceptible to plating out in the
sample 1ines. The insulating and heat tracing was installed to prevent
plateout. By the nature of the targeted isotopes to be analyzed,
plateout cannot occur and there is no longer a need to provide insula-
tion and heat tracing. Accordingly, the Supply System is revising the
Post Accident Sample System to eliminate the requirements for heat
tracing and insulating on the subject sample lines and valves. References
2 and 3 were provided by the staff to document this position.

Additionally, reference 1) identified that a reanalysis effort and in-
spection program would be conducted to verify the valves had not actually
suffered dearadation sufficient to render them not capable of surviving

2 potential accident exposure. That program has been completed and the
actual service condition resulting from heat tracing is significantly
Tower than the conservative values assumed in the original qualification
assessment. Coupled with the removal of the requirement for heat

tracing and the lower actual to date service conditions the vaives
contain surTicient estimated 1ife to remain inservice.

With this revision the requested deferment is no Tonger necessary;
removal of heat tracing and insulation reguirements resuiting in elimi-
nation of the higher service temperature will allow the valves to meet
qualification reguirements. Hence the reoguest to defer qualification of
the six PSR valves until the second refueling outage is withdrawn and
;bez?roposed amendment to License Condition 16 is 1o be revised.accor-
ingly. .

S aret 8 2 ans masm e >

- P
P L . £
2 sew -emasaEr



i - " I F a -
£ ate e e am e mees e

ohde
]
LX)

.  _E. G. Adensam
- Page Three

_ May 8, 1986
— REQUEST FOR AMENDMENT TO LICENSE, LICENSE CONDITION 16, ATTACH. 2,
0‘ ‘ITEM 3(a), PASS VALVE DEFERMENT, WITHDRAWAL OF

It is requested that the staff provide confirmation of this position to
the Supply System similar to that provided by references 2 and 3.
Should you have any further questions please contact Mr. P. L. Powell,
Manager, WNP-2 Licensing. .

-
]

Very truly yours, T L

oy e

G. C. Sorensen, Manager
oL Regulatory Programs

PLP/bk

cc: JO Bradfute - NRC
C Eschels - EFSEC
JB Martin - NRC RV
E Revell - BPA

g NS Reynolds - BLCP&R
o NRC Site Inspector
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WASHINGTON PUBLIC POWER

@ SUPPLY SYSTEM con o PE 85606
. ' INTEROFFICE MEMORANDUM nzsr;mzmom: MAIL DROF

‘ A oo WNP-1 FILE
m-" DATE: May 2, 1986 _ BXWNP-2 FILE ____9339
rmmspe oo vmtemmmmasi em. oS mas e - TL WNP3FILE ___________
TO: £K=D=Towany=Manager, WNP-2-Technicalt-~ 988U~ WNP-4 FILE
. WNP-5 FILE
L. arroid, Assistant Director,
FROM: : : s HGP FILE
Generation Engineering - 994E PKWD FILE
i SUBJECT: NCR #286-042 (INSUFFICIENT INSULATIOR ON ' LEGAL FILE
: VALCOR SOLENOID VALVES) ADMIN FILE
MJ Meyer 931F
; REFERENCE: 1) Valcor Engineering Corporation,Test Report . D Porter_ , .520
: No. QR526-6042-1A, dated 9/83 NS Porter 331C
; : ? JE Rhoads . 981F
: 2) Procedure Number TP 8.3.37, "Temperature KR Wise 7 981F
= Testing of PSR Valves" KRW/Lb A2 oalF
3) PPM 7.4.6.1.2.4, "Containment Isolation Valve Egg/%?1es gggg
and Penetration Leak Test Program C Hexum - 994E
4) Supply-System Calculations: EQ-02-86-02, QID 361014E 981F
) EQ-02-86-03, and EQ-02-86-12
f The purpose of this letter is to close out NCR #286-042. This NCR was
§ issued on six Valcor solenoid valves because insulation on the coil
] ,ﬁhy housing did not provide sufficient heat dissipation.
& i , EQE has qualified the subject vaives until R-2 based on current vendor

test reports (Reference 1), field measured temperatures (Reference 2),
and leak testing (Reference 3). Supply System calculations (Reference
4) have been prepared to support a preliminary qualification.

QID 361014E will require revision to finalize qualification and determine
qualified 1ife beyond R-2.

ST O g RIP AR AL GABE N D

3 In support of this quaTification, the plant leak testing program shall
: be revised to reflect yearly tests and the insulation shall be removed
from the coil region on all six valves. No hardware changes are
required. However, when valve leakage becomes excessive (approximately
200 SCCM), the EPR O-ring near the valve seat should be replaced with a
siticone O-ring. .

- fewd

A PMR is attached for your approval to authorize Engineering to revise
the design data base to reflect the above.

e AR T rmeremgnates W Fisazy 8

MJIM/ssm

*
.- .
.

WP-102 R4 (7-23)
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S e 1 T e PR
tr 4&' SUPPLY SYSTEM |  PLANT MODIFICATION RECORD T e T T
. U u y v X x x x r
« §~18) ORIGINATING DOCUMENT 1b) SYSTEM NO. PTL NO.
NCR '286-042Z .
| 76) STRUCTURE/COMPONENT/EGUIPMENT 2) QUALITY CLASS 3) SAFETY RELATED
;l . — YES NO
R e R A S s SR e ENTT TR T FON 500 e R i o T o B SR e B O,
; 44) PROBLEMS AND PROPOSED SOLUTION P 6 Valcer solenoisf
NCr. 286 ~-O42. was rssvesl because ‘H‘um_e lﬂsuln‘f o £ vake
Valves ( PSR- V- X73/z, 480[a. , ~XI3/1, ~X 3%z, ~X &4, ~X§Y2) pre ,,? ;4/ 4: v
- o
heat 4 ssipation From Hee coils, “2hvs’ redve Jhe zuel, P h.«: g
these. S tug- reletad Commpoments, 570‘/’"““’“' Quali Ficatiom has Fualtied
these Solensicts wmtil RZ' Svbpect to the -ﬁ//ou)o:?
() Trarmal msulatiom be removed from. These Solemowls
(2) the plawit- lealk Tfest, @,... be nevesed o require amndel [eal Tests _
”CB) tie EPZ O-rings i the Valiés be rtPﬁcM'wr‘tk Silgone o~ binss
: Whean the ’244: dfesfs indicate: Unacceptable lea
Ensineering is rfzaesfe.! £ revise the Thawalinsebtions Spec: fcation 18
re?u:rd T delete e /127u:re»1¢..—7‘ S aua‘-?& of e Sewscol Couls
; So it “Siliceome. O-v , Zo vile o fotfurle Seres procw.
§ 45) ORIGINATORDATE I 4c) ORIGNATOR SUPERVISOR/DATE
. . ) i,
; 5) ASSIGNED PLANT SYSTEM ENGINEER RETURN DATE
. ,_J ) TECHNICAL MERIT  YES . NO e PLANT SYSTEM ENGINEER/DATE
: 7) CONCEPTUAL DESIGN AUTHORIZATION
{ \ TECHNICAL SUPERVISOR/DATE
) 78) FINAL DESIGN AUTHORIZATION. ; -
i TECHNICAL SUPERVISOR/DATE
. A R P EANTREVIEWI AUTHORUATION R e Bt i sttt
. e) DCP NO. : 96) HP ALARA REVIEW '
N . . MANAGER HP/CHEMISTRY
} 10) PLANT SYSTEM ENGINEER/DATE
: 11) TECHNICAL GROUP SUPERVISOR/DATE
12) PLANT TECHNICAL MANAGER REVIEW REQUIRED  YES e NO e
: 13) PLANT TECHNICAL MANAGER/DATE ,
14) POCREQUIRED  YES . NO MTG. NO.
PROPOSED IMPLEMENTATION DATE PRIORITY
. 15) PMA APPROVED  YES NO '
‘ ‘ o . ‘ PLANT MANAGER/DATE
‘ o A N S i PP L E M EN TA T IO N S s R A T e R B A s R
16) MWRNOIS) ' " 5 - oo
: 17) FCR'S INITIATED?  YES e NO wmw’  (IF YES LIST ON CONTINUATION SHEET)
18) INSTALLATION AND STATIC TESTING COMPLETE ‘
) PLANT SYSTEM ENGINEER/DATE
: 15) CONTROL ROOM OPERATING PROCEDURE AND TOP TIER DRAWINGS UPDATED, MODIFICATION COMPLETE. )
‘ SYSTEM OPERABILITY TESTING COMPLETED,
T SHIFT MANAGER/DATE
AN i S G s s e S e R OO B O TR A R A A N e B T R S DR U SR
¢ 20) DCS REVISED, PLANT DESIGN DOCUMENTS UPDATED AND PROCEDURE REVISIONS INITIATED, PTL UPDATED, MEL INPUT SHEETS
TRANSMITTED AND MEL UPDATED. 4 '
. - PLANT ADMINISTRATIVE MANAGER/DATE
21a) CONTINUATION SHEET Yes NO
; 1

.

------
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AMENDMENT NO.
July 1981

APPENDIX B .

WNP-2 RESFONSE TO REGULATORY ISSUES,

s s

RESULTING FROM TMI-2
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WNP-2 AMENDMENT NO. 23
February 1982

I1.B.3 POST-ACCIDENT SAMPLING CAPABILITY

Position.

A deszgn and operational review of the reactor coolant and
containment atmosphere sampling line systems shall bhe per-
formed to determine the capability of personnel to promptly
obtain (less than 1 hour) a sample under accident conditions
without incurring a radiation exposure to any individual in
excess of 3 and 18~3/4 rem to the whole body or extremities,
respectively. Accident conditions should assume a Requlatory
Guide 1.3 or 1.4 release of fission products. If the review

. indicates that personnel could not promptly ‘and safely obtain

the samples, additional design features or shielding should be
provided to meet the criteria.

A design and operational review of the radiological spectrum
analysis facilities shall be performed to determine the capa-
bility to promptly guantify (in less than 2 hours) certain
radionuclides that are indicators of the degree of core
damage. Such radionuclides are noble gases (which indicate
cladding failure), iodines and cesiums (which indicate high
fuel temperatures), and nonvolatile isotopes (which indicate
fuel melting). The initial reactor snolant spectrum should

“correspond to a Regulatory Guide 1.3 ‘Or 1.4 release. The

review should_ also consider the effects of direct radiation
from piping and components in the auxiliary building and
possible contamination and direct radiation from 'airborne -
effluents. If the review indicates that the analyses required
cannot be performed in a prompt manner with existing
equipment, then design modifications or equipment procurement
shall be undertaken to meet the criteria.

In addition to the radlologlcal analyses, certain chemical
analyses are nhecessary for monltorzng reactor conditions.
Procedures shall be provzded to periorm boron and chlorzde

* chemical analyses assuming a h;thy radioactive initial sample

(Regulatory Guide 1.3 or 1.4 .source term). Both analvses
shall be capable of being completed promptly (i.e., the boron
sample analys1s within an hour and the chlorlde sample analy-
sis w-thln a shify).

Clarification

The following items are clarifications of requirements iden-
tified in NUREG-0578, NUREF-0660, or the September 13 and
October 30, 1979 c1ar fication letters.

2. The licensee shall have the caoability to promptly
obtain reactor coolant samples and containment

8.2-12
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WNP-2 AMENDMENT NO., 17

July 1981

atmosphere samples.. The combined time allotted
for sampling and analysis should be 3 hours or
less from the time a decision is made to take a
sample

The licensee shall establish an onsite radioclogi-
cal and chemical analyszs capability to provide,
within the 3-hour time frame established above,
quantification of the following:

1. certain radionuclides in the reactor coolant
and containment atmosphere that may be indi-
cators of the degree of core damage (e.g.,
noble gases, iodines and cesiums, and non-

, volatile isotopes);

2. hydrogen ieveis in the containment
atmosphere;

3. dissolved gases (e.g., 82), chloride (time
allotted for analysis subject to discussion
bélow), and boron concentration of ligquids.

4. élternatlvely, have inline monitoring capa-
bilities to perform all or part of the above
analyses.

o .

Reactor coolant and containment atmosphere

sampling during post-accident conditions .shall
not require an isolated auxiliary system (e.g.,
the letdown system, reactor water cleanup systen
(RWCS)) to be placed in operation in order to
use the sampling systemn.

;essurized reactor coolant samples are not
required if the licensee can guantify the amount
of dlssolved gases with unpressurlzed reactoz
coolant samples. The measurement of either
total dissolved gases or Hp gas in reactor
coolant samples is considered adequate.
Measuring the 02 concentration is recommended,
but is not mandatory.

The time for a chloride analvsis to be performed
is dependent upon two factors: (1) if the
plant's coolant water is seawater or brackish
water, and (2) if there is only a single barrier
between primary containment systems and the
cooling water. Under both of the above con-

8.2-13
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WNP=2 AMENDMENT NO. 17
July 1981

ditions the licensee shall provide for a chloride
analysis within 24 hours of the sample being
taken. Por all other cases, the licensee shall
provide for the analysis to be completed within 4
days. The chloride analysis does not have to be
done onsite, ,

The design basis for plant equipment for reactor
coolant and containment atmosphere sampling and
analysis must assume that it is 'possible ‘'to
obtain and analyze a sample without radiation
exposures to any individual exceeding the cri-
teria of GDC 19 (Appendix A, 10 CFR Part 50)
(i.e., 5 rem whole body, 75 rem extremities).
(Note that the design and operational review cri-
terion was changed from the operational limits of
10 CFR Part 20 (NUREG~0578) to the GDC 19 cri-
terion (October 30, 1979 letter from H. R. Denton
to all licensees.))

The analysis of primary coolant saﬁples for boron
is required for PWRs. (Note that Revision 2 of
Regulatory Guide 1.97, when issued, will likely

specify the need for primary coolant boron analy- "

sis capablllty at BWR plants )

If inline monltorlng is used ‘for any sampling and
analytical capabillty specified herein, the
licensee shall provide backup sampling' through
grab samples, and shall demonstrate the capabil-
ity of analyzzng the samples. Established
planning for analysis at offsite facilities is
acceptable. Equipment provided for backup
sampling shall be capable of providing at least
one sample per day for 7 days following onset of
the accident and at least one sample per week
until the accident condition no longer exists.

The licensee's radiological and chemical sample

analysis capability shall include provisions to:

1. Identify and cuantify the isotopes of the
nuclide categories discussed above to levels
corresponding to the source terms given in
Regulatory Guides 1.3 or 1.4 and 1.7. Where
necessary and p*act;cable, the ability to
dilute samples’ o provide capability for
measurement and reduction of personnel expo-
sure should be provided. Sensitivity of
onsite liguid sample analysis capability

302-14
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-WNP-Z P . AMENDMENT -NO. 17
July 1981

- should be such as to permit measurement of

2.

nuclide concentration in the range from
approximately 1 4Ci/g to 10 Ci/g.

Restrict background levels of radiation in
the radiological and chemical analysis faci-
lity from sources such that the sample analy-
sis will provide results with an acceptably
small error (approximately a factor of 2).
This can be accomplished through the use of-
sufficient shielding around samples and out-
side sources, and by the use of ventilation
system design which will control the presence
of airborne radioactivity.

/

Accuracy, range, and sensitivity shall be ade-

gquate to provide pertinent data to the operator
in order to describe radiological and chemical
status of the reactor coolant systems.

In the design of the post-accidént sampling and
analysis capability, consideration should be
given to the following items:

1.

Provisions for purg;ng sample lines, for
reduc;nng plateout ln sample lines, for mini-
mzz;ng sample loss or distortion, for pre-
venting blockage of sample lines by loose
material in the RCS or containment, for .-
appropriate disposal of the samples, and for
flow restrictions to limit reactor coolant
loss £rom a rupture of the sample line. The
post-accident reactor coolant and containment
atmosphere samples should be’ representative of
the reactor coolant in the core area and the

. containment atmosphere following a transient

R

or accident. The sample lines should be as
short as possible to minimize the volume of
£luid to be taken from containment. The
residues of sample collection should be
returned to containment or to a closed
system.

The ventilation exhaust from the sampling
station should be filtered with charcoal
adsorbers and high-efficiency particulate air
(EEPA) filters.

Guidelines for analytical or instrumentation

range are given in Table II.B.3-1.

8.2-15
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R WNP-2 AMENDMENT NO. 35

November 1984

WNP=-2 Position

WNP~2 is using a General Electric post-accident sampling sys-
tem which will be capable of sampling the primary containment
and reactor building atmosphere and of obtalnlng liguid sanm=-
ples from the reactor, RHR loops, and various reactor build-

' ing sumps. This system is designed to obtain grab samples .

"which may be analyzed on site or transported to offsite
facilities for more detailed analysis if necessary. The sam=- .

" ple station is located in the radwaste bulldzng ‘and is

shielded to reduce radiation exposure rates to the operator.
All remote—operated valves are controlled from this area.
Lead pigs are provided for radiation protection when trans-
portzng samples either to onsite facllztles or off site. A
more detailed descr;pt;on follows. =

~
~

Gas sanples will be obtained £from locations in the drywell,
the suppression pool atmosphere, and from the secondary con-
tainment atmosphere. :-The sample system is designed to oper-
ate at pressures ranging from subatmospheric to maximum
design pressures of the primary and secondary containment.
Heat~traced sample lines are used outside the primary con-
tainment to prevent precipzta ion of moisture and resultant
loss of particulates and iodines in the sample lines. The
gas samples may be passed through a particulate filter and
silver zeolite cartridge for determination of particulate
activity and iodine activity by subseguent analysis of the
samples on a gamma spectrometer system. ‘Alternately, the
sample flow bypasses the particulate/iodine sampler, is
chilled to remove moisture, and a 1l5-milliliter grab sample

. can be taken for determination of gaseous radzoart1v1ty and

for gas composition by gas chromatography. This size sample
vial has been adopted for all gas sanples to be consistent
w1;h present off—gas sample v;al count;ng factors.

<

”

Reactor coolant samples will be obtained from two points in
the jet pump pressure instrument system when the reactor is
at pressure. The jet pump Pressure system has been deter-
nined to be an optimum sample point for accident conditions.
The pressure taps are well protected from damage and debris.
If the recirculation pumps are secured, the water level will
be raised about 18" above normal. This provides natural
circulation of the bulk coolant past the taps. Also, the
pressure taps are located sufficiently low to permit sampling
at a reactor water level even below the lower core support
vlate, -
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WNP-2 AMENDMENT NO. 35
November 1984

v

* A single sample line is also connected to both loops in the
RHR system. This provides a means of obtaining a reactor

. coolant sample when the reactor is depressurized and at least
one of the RHR loops is operated in the shutdown cooling
mode. Similarly, a suppression pool liquid sample can be
obtained from the RHER loop lined up in the suppression pool
cooling mode. Samples from the five drain sumps in the
reactor building are also available. °*

The sample system isolation valves are controlled from the
local control panel. The sample system is designed for a
prurge flow of one gpm, which is sufficient to maintain turbu-
lent flow in the sample line. Purge flow is returned to the
.suppression pool. The high flush flow also serves to 'allevi-
ate cross-contamination of the samples when switching from
one sample point to another. . -

"All liguid samples are taken into septum bottles mounted on
sampling needles. The sample station is basically a bypass
loop on the sample purge line. In the normal lineup, the
sample flows through a conductivity cell (readable range 0.1
"to 1000 micromhos/cm) and then through a ball valve bored out
to 0.10-milliliter volume. Flow through the sample panel is
established, the valve is rotated 90°,  and a syringe is used
to flush the sample plus a measured volume of diluent (gen-
erally 100 milliliters) through the valve and into the sample
bottle. This provides a dilution of 100:1 to the sample.
Alternately, the valve sampling seguence can be repeated 10~
times to provide a 1 ml sample diluted 10:1. The sample is
transported to the laboratory for further dilution and sub-
segquent analysis. Alternately; the sample £f_ow can be di-
verted through a 70-milliliter bomb to obtain a large pres-
surized volume. This 70-milliliter volume can be circulated
and depressurized into a known volume gas expansion chamber.
The pressure change in this chamber will be used to calculate
-the Total Dissolved Gases in the reactor coolant. A grab
sample of ‘these gases may be taken through a septum port for
subseguent analysis. Ten-milliliter ‘aliguots of this -

degassed liquid can also be taken for on or offsite chemical .

analyses requiring a relatively large sample. A radiation
monitor in the liquid sample enclosure monitors liguid flow
from the sample station to provide immediate assessement of
the sample activity levél. This monitor also provides infor-
mation as to the effectiveness of the demineralized water
flushing of the sample system following sample operation.

The control instrumentation is installed in two 2' x 2' x &'
‘high standard cabinet control panels. One panel contains the
conductivity and radiation level readouts. Another control
panel contains the £low, .pressure and temperature indicators,
and the various control valves and switches.

TE s T Sesmant asemmaes e, ) RemmAASE A S SUeyeT A g fwre OIS COPRIUETIME SR, b ke i by e e v eenne
R - 3 T E







-—

WS Y—— ——

D R T

- - S e x = 2 8 wee t.as s
TLP s Sty raeass e o UaS ms MEe PUC e e ¥ Shemms @ mews. Bes e .« m oae e * oamesnien o 3 o=
.

WNP-2 AMENDMENT NO. 35

R November 1984

A graphic display panel, installed directly below the main
control panel, shows the staus of the pumps and valves at all
times. The panel also indicates the relative position of the
Pressure gauges and other items of concern to the operator. -
The use of this panel will improve operator comprehension and
assist in trouble-shooting operation.

. Appropriate sample handling tools, a gas sampler vial posi-

tioner and gas vial cask are available to the operator at the
sampling station. The gas vial is installed and removed by
use of the vial positioner through the front of the gas
sanpler. The vial is then manually placed down in the cask
with the positioner which allows the vial to be maintained
about 3 feet from the individual performing the operation.

The small-volume (10-ml) liguid sample is remotely obtained
through the bottom of the sample station by use of the small-
volume cask and cask positioner. The cask positioner holds
the cask and positions the cask directly under the ligquid
sampler. The sample vial .is manually raised within the cask
to engage the hypodermic needles. When the sample vial has
been filled, the bottle is manually withdrawn into the cask.

"The sample vial is always contained within lead shielding

during this operation. The cask is then lowered and sealed |
prior to transport to the laboratory. )

A large~volume cask and cask positioner is ‘available for
transporting large liguid samples. A 27 milliliter:bottle is
contained within a lead shielded cask. This sample bottle is
raised from its location in the cask to the sample station
needles for bottle £illing. The sample station will only
deliver 10 milliliters to this sample bottle. When filled,
the bottle is withdrawn into the cask. The sample boiile is
always shielded by 5 to 6 inches of lead when in position
under the sample station and during the £ill and withdraw

cycles, thus preventing operator exposure.

The cask is transported to the required position under the
sanple station by a dolly cask positioner. When in position . ~.
this cask is hydraulically elevated approximately 1.5 inches

by a small hand pump for contact with the sample station .
shielding under the liguid sample enclosure floor. The sam-

Ple bottle.is raised, held, and lowered by a simple push/

pull cable. The cask is sealed by a threaded top plug that
inserts above the sample bottle. The weight of this large=~
volume cask is approximately 700 pounds.
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" WNP-2 AMENDMENT NO. 35
. November 1984

The particulate £filters and iodine cartridges are removed via
a drawer arrangement. The quantity of activity which is ac-
cumulated on the cartridges is controlled by a combination of
flow orificing and time sequence control of the £flow valve
opening. 1In addition, the deposition of iodine is monitored
during sampling using a radiation detector installed adjacent
to the cartridge. These samples will hence be limited to
activity levels which will normally not require shielded
sample carriers to transport the samples to the laboratory.

The power supply to the sample station and all associated
equipment will not be shed during accident conditions. The
system design is such that a sample can be drawn and analyzed

.within the required 3 hours, after a one hour preparation
. tinme. .

The post-accident sampling station will provide conductivity
measurements in line as an indicator of liguid chemical con-

‘centrations and changing chemical conditions. The systenm

allows collection of grab samples for gas analysis of 0,,
N, Hp, and direct gamma spectrometric determination of
aliquots of gas samples. The system also allows collection
of iodine samples on a silver zeolite caritridge to minimize
noble gas interference.in the determination .0f iodine iso-
topic content. Liquid samples will be analyzed for pH using
2 semi micro pH electrode and additionally analyzed for boron
and chloride using ion chromotography.. An aliguot of the
sample may also be analyzed for gross activity or.isotopic
content by gamma ray spectrometry. All Yraboratory analysis-
meet Regulatory Guide 1.97 requirements for sensitivity and
range, with the exception of the range for dissolved gases.
Jowever, the analytical capability for dissolved gases is
consistent with the maximum dissolved gas concentrations
expected for BWRs. .

The post-accident sampling system will be used to perform

.periodic reactor coolant sample analyses for gamma isotopic

content, chloride, conductivity, pH, and total dissolved

gas. Every six months, for training and operability bes.lngf
a2 liguid grab sample will be drawn, transported, and analyvzed
in the Hot Lab for cgamma ‘isotopic content. This sample will

be handled as a pos.acc1dent highly radioactive sample. 1In

‘addition, every six months, a containment air sample will be

analyzed fo* hyd*ogen, oxygen, and gamma isotopic content.
Classroom training will also be provided on system cperation
and proper hancl*ng of highly radioactive samules. :
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- . AVEXDMENT NO. 36
WNP-2 December 1985

. Based on information developed by General Electric, the

Supply System has developed plant specific procedures for the
determination of the extent of core damage under accident
conditions. The procedures provide for distinguishing be-
tween fuel cladding failure and fuel melt based on isotopes
present and concentration. The extent of damage is based on

concentrations present of isotopic mixture of Xe, Kr, I, and
Cs.

The estimated maximum potential whole body dose to retrieve a
reactor coolant sample under worst case accident conditions
is 0.36 rem; the source being airborne noble gas activity in

the radwaste building from effluent releases. Lapsed time is
about one hour.

The maximum dose rate from a 0.1 ml reactor coolant sample (1l
hour decay) in a 4" thick lead transport cask is less than

5 mR/hr at one foot. Exposure to analyze a sample is
expected- to be less than 100 mR.

All valves used are fully qualified for the environment in
which they are located inside and outside reactor containment.

Power for, the post accident sampling eauzpment is supplied
from‘ef“EQr Division 1 or Division 2 critical power sources
and will be available durzng accident condltzons.

The staff review of thzs position in NUREG-OBSZ, dated .
December 1982, recognlzed several issues requiring resolution
and consolidated them in Licensing Qpndltzon 9. Subsequent
Supply System submittals, primarily Anenoment 23 to the FEAP
resulted in the staff finding the Post Accident Sampling
System acceptable in Supplement 4 NUREG-0892, secton

9.3.2.4. A requirement to have the system completed and
operable prior to exceeding 5% power was made a condition to
the license (NPF-2l1 issued December 20, 1983)., Supply System

"letter G02-84-272 dated April 27, 1984 reported the systenm

completed and operable thus satlsfylng the licensing
condition,

-
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- 1. NCR NO.
“PAGE 1 UF 2 . WASHINGTON PUBLIC POWER SUPPLY SYSTEM
.‘ ‘ 2. OATE
- P . February 11, 1986
. NONCONFORMANCE REPORT ATy T ST
(SEE INSTRUCTIONS OM REVERSE S)1DE) I

4, SUPPLY SYSTEM PROJECT/PLANT/OEPT. 3. PHYSICAL LOCATION OF NONCONFORMANCE

WNP-2 , Reactor Building
6. ORICINATOR ’)‘nd 2=14-%") Y% 2145 7. ORGANIZATION/DEPARTMENT

M. Meyer/J. Costello y Eaquioment Qualification Enaineering

3. VALIOATED BY . 2, ORGAMNIZATION/DEPARTMENT

/f% / 2 -14-56

10, REQUIREMENT SOURCE wNP"Z FSAR 11, SUPPLIER NAME/P.D. NO./CONTRACT NO.

Annendiy B Amendment 26 Dec 1085 Valcor Eng. Corp./P19576/220

12, RARDWARE/SOFTWARE 1TSM NO./OESCRIFTION PASS System

Solenoid Valves/PSR-V-X73/2, -X80/2, -X83/1 & /2, -X84/1 & 2/Cntmt. Isolation

13. FULL DESCRIPTION OF NONCONFORMANCE: «“

-~ » o -

The subject solenoid valves are heat traced with thermal insulation around the
valves' solenoid coil assembly. ' The solenoid operator assembly consists of an
electrical housing assembly (i.e., rectifier, terminal block, position switches,
etc.) and a solenoid coil assembly (i.e., coil. magnet,bobbin, etc.). Conversa-
tions with a manufacturer representative and field inspections have determined: -

1) Insulation of the coil assembly results in insufficient coil-heat dissipation,
which resuits in high coil operating temperatures with coil burn-out and/or
-rectifier failure probable after operating for any significant duration.

Continued on page 2 of 2.

14, REVIEWED FOR REPORTABILITY PER JOCFR2Y AND/OR 30.35(e)

{ IREPORTABLE MinoT rerorTABLE .
— =J EVALUATOR DATE
13, DISPOSITION:
g REWORK Dnu:cv D-n:nm D' USE-AS-IS Dorn:n (SPECIFY)
-rpl Tw i Y

* ROUTE TO ANI FOR CONCURRENCT (ASME ONLY)

oA
(SIGNATURE) (TITLE} (OATE) (SIGNATURE) (1T LE) (OATE)
ENGRG AN » w
(SIGNATURE) - (TITWE) (DATE) (SIGNATUORE]) T (TITLEY (DATE)

17. DISPCSITION RESCLUTION [ACTION TARENI/VERIFICATIONT
w [iacezer  [Tjresect

v

REINSPECTION, RETESTING VERIFIED 3Y1

(SIGNATURE) (TITLE) {ICATE)

QF

o
|

ATTACHMENT: (e WAS NEW NCR INMITIATED? e PAGE
TOTVAL PAGES NUMBER -

-

<

¥P$11 R7? . .

6 yab mrev ssnmws ¥ Emur m PITR L ES e - - R A T PR ”,,.,...., v - .;,\'-‘a : ”
S T ;. e, . AP S

- = . . AL vom oL e PO -
L R R L ol g ——




s « v . . .
. .S S A T e e WSarecA Tl e eles et mdasast G ¢ F e SrL s cwe Mals Mmooy 28 8 reae tecd o ev e
g~ - .

B e d e aeanms el mmlin S s & W miamar F S

—bho

B IR
q» NRC No.
February 14, 1986

Page 2 of 2

2) Because installed solenoid valves have occasionally been operated in
the present configuration for greater than a two year period, the
Tikelihood that the valves can be reasonably expected to operate through-
out a postulated s1x-month DBE accident is remote. If opened dur1ng
N accident conditions,~the’ Valve is expected to close due to the spring
return-to-close feature of the valve. .

3) Thermal degradation due to constant energization of the heat tracing
strips and/or occasional energization of the solenoid coil has accelerate
aged the valve seat (ethylene po]ypropy]ene) "0"-ring seals. Continued
operation in this manner will increase the likelihood of valve leakage.

4) Post accident safety function (Regulatory Guide 1.97, Category 1) is to
provide valve position indication. Lead wires (tefzel) from internal
» position/reed switches are being heated beyond their design rating.
Field wiring to the upper valve internals may also be degrading (Ref.
IEN 84-68) due to the heat retaining aspects of these insulated valves.
Assurance of post accident position indication can not be demonstrated.

@ Therefore, it is concluded that the subject valves are likely to fail to
’ remain operable and position indication -could be lost. They are also likely
to leak through degraded seat "0"-ring seals.

- The valves are still qualifiable -to perform their containment isolation' function. *
However, the Regulatory Guide 1.67, Catagory 1 function qualification can not
be demonstrated. Corrective action to rework the thermal "insulation and assess
degradation of the 1imit switch lead wire and field hook up wire is required
to establish Regulatory Guide 1.987 safety function qualification.
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Full Description of Probiem (Continued)

“components have had their Equipment Classification upgraded from “"passive" to "active"

via DCP 84-1390-0AR, pages 015 and 016 (Attachment 1), invalidating their current
qualification. As these components are exposed to steam environments during postulated
HELB accidents’ for which they are required to actively operate (i.e., isolate when
de-energized as a result of manual initiation or receipt of a F, A, or Z signal),
qualification of these components-can no longer be assured in the absence of tes: -
data. . |

Although qualification of the equipment cannot be demonstrated, an engineering

review and evaluation has determined that the equipment is "not likely to fail" to
perform their required safety function or fail to mitigate a postulated design basis
accident. This determination is primarily based upon the fact that the subject
solenoid pilot valves, when de-energized, return to n'fail safe" position due to their
spring return Teature to the closed position. .This results in isolation ofthe ROA
system HVAC air dampers.

Additionally, in accordance with the provisions of 10 CFR 50, Section 50.49, any
repiacements for the subject components are required to satisfy the regquirements of
NUREG-0588," Category I (refer to NCEE?86-137). St . L d .
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CERTIFICATE OF COMPLIANCE

Date __ June 12,3985
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Customer P.O. No. 107053
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T~ e
—_— UL ASCO Shop Order No, __64459N
e - = . 1
e ASCO Part No, NP€32041722 Quantity 23
> Consignee: Washington Public Power Suopply Svste
Consignee P.0. No. 071250
‘ PN
This is 1o certify that the work has been completed in accordance with the requirements
< on the purchase order and referenced drawings. We further certify that the material has
oy been manutfactured free of mercury contamination.
LY - . -
Material supplied mee:zs or exceeds the guality requirements established
- by the references, specifications in the above purchase order.
N

STATE OF NEW JERSEY)
‘COUNTY OF MORRIS ) 5%
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Amoma Stitch CU ,

Since 1888
o~
m ) FLORHAM PARK,NEW JERSEY 07832 - K.J+1201] 966-2000 / K.Y.1212) 344-3785 )
CERTIFICATE OF COMPLIANCE
Customer Name BLACKRS-INDUSTRIAL, INC.
Customer P.O. No 107053
Consignee WASEINGTON PUBLIC POWER
Consignee P 0. No 071230 ) - -
ASCO Shop Order No 64459N
ASCO Part No.__EP83204172E Quantity 13
2
, Voliage__120/60 Eng. Job No.
= . .
- This is 1o centify that the subject valve(s) meet the performancs requirments of IEEE-323-1974, IEEE-344-
B 1975,IEEE-382-1980 (Revision of IEZE-382-1972) and IEEE-627-1980, 2s substantiated by testing valves
= of generically equal design in accordance with ASCO Qualification Specification AQS-21680/Rev. C, dated .
July 13, 1981. The following test levels were included in this qualification test program: ’
I. Aging Simulation Phases: .
NP A. Thermal Aging Simulation - 250°F for 18% days. These aging parameters were determined by
-~ Arrhenius calculations to simulate a minimum of 8 vears in 2 140°F continuous ambient. Refer w0
. Figure ] for additional information regarding service pariods for elastomeric components and Figure 2
. for additiona) information regarding service periods for solenoid coils.
B. Wear Aging Simulation - 20,000 operations at maximum operating pressure differential and nominal
N voliage. Ten percent of the wear aging simulation(2,000 cycles) was conducted concurrently with the
ermal aging simulation.
- C. Pressurization Aging Simulation- 15 ambient pressure excursions from atmospheric pressureto 80 psig
N 1o simulate the expected periodic pressurization of the containment for leak testing during the life of the

plant.

D. Radiation Aging Simulation - 20 megarads of gamma radiation at 2 rate not exceeding 1 megarad per
hour to simulate expected non-accidem racdiation exposure. “
Z. Vibration Aging Simulation - Continuous sinusoidal sweeps from 510 200 10 5 Hz at arate of 2 octaves
per-minute. with 2 minimum peak acceleration level of 0.75g (except 2t low frequencies where the
acceleration level wasreduced such that the displacement did not exceed 0.025™ double amplitude ;. for,
" a minimum of 90 minutes'in each of three orthogonal 2x es. The1est valves were alternately de-energized
or energized every 15 minutes during this cxpcsu. e. The valves were attached to the shakertable by rigid
test fixwures using the standard valve mounting provisions with the solenoids (Solenoid *A* for NP8323
valves) vertical 2nd upright. Fiexible hoses were used on all ports: therefore. the set-up did not affect the
) rigidity or mass of the valves being tesied.

"’

. Seismic Aging (OBZ) Simulation anc Resonance Testing - The vaives were mounted 1o the shakerzable
as described for the vibration aging simulation and wers exposed 10 two sinusoidal sweeps from 110 23
to 1 Hz. with 2 peak acceleration jevel (wilhir mnachine iimits) of 3g.in each of three orthogonal axes at a
rate of not more than 1 octave per minute. One sweep in each axis was conducted with the valves

- energized and the.other with the Valves de-energized. These sinusoidal sweaps are considered jo provide
! the equivalent dynamic efiect of 5 OBZ"s. During this 12sting. accelerometers were attached 10 the
- soienoids of the 1est valves 1o determine if the vaives exhibitesd any resonance. Resonance is definec 2as a

response with a2 magnitude of acceleration at least twice 2s great as the input acceieration. No valve
esonances were gsatected.
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II. Design Basis Event (DBE) Phases:

A.

Seismic DBE (SSE) Simulation - The valves were mounted to the shaker table as described for the
vibration aging simulation and were exposed to a series of single-frequency, single-axis sine-beat tests at
37 test frequencies between 1 and 35 Hz. The excitation was in the form of a continuous series of sine
beats, with 12-15 oscillations per beat, for 2 minimum duration of 15 seconds at each test frequency.
The successive beats were phased such that any superposition of response motion was additive. At
each test frequency, the peak input acceleration was increased (up to 15g maximum) and the g-levels
were recorded at which the cylinder port pressure (zero when de-energized and full inlet pressure when
cnergizcd for a normally closed valve. opposite for a normally open valve) differed from the nominal by

- 0%, 5% and 10% of inlet pressure. The valves are considered to function properiy up 1o 2 10% change

in cylinder port pressure. This leve] was selected as being sufficiently low to prevent spurious shifting of
the customer's main valve or other equipment. Motion was applied at the same frequency and
acceleration limits in each of the three orthogonal axes separately. Based on this testing and/or
additional 1esting conducted by ASCO using single-frequency continuous sinusoidal inputs (after con-
sideration of margin as suggested in IE::.E-:..:-I 974),the following acceptable maximum acceleration
levels have been determined:

5.0g .

CEL S .

.
[YPRers

B. Radiation DBE Simulation- 180 m»garads of gamma radiation at a rate not exceeding 1 megarad per

c.

hour to simulate (after consideration of margin as sugg-sr.eo inIEEZ-325-1974) atieast 163 megarads
of acciden: radiation exposure,

Environmental DBE Simulation - The valyes were inst allﬂd in a pressure vessel and supjeciedto 2 30-

day exposure 1o steam, chemical spray 2nd clear water spray sxmulaung 2 combined loss-of-coolant
accm“m/nm‘:-energw-une break event and post event cool-down. The peak ambient temperature of the
simulation was 420°F and the peak ambient pressure was 70 psig. The valves were p"essn.rxzed 10 maxi-
mum operating pressure and continuously energized for 4 hours prior to the first transient (10 proouv
thermal saturation of the solenoid cox!s) They were de-energized when the temperature of the first
tansient reached 420°F (10 demonstrate the 2bility 1o perform a typical safety fun"uon) and wers
normally de-energized but were cycled pmo:uca]xv guring the 30-day exposure 10 demonstrate the
apility 10 operate on demand. The cualmnd temperature proi‘ le demonstrated by this simuiation (after
consideration of nargm as su22°5ted in IESE-3323-19 74) is shown in Figure 3.

Test Renon AQR-6 368 isonfile at Auto"xau.. Switch Company in Florham Par,.. N.J.. and is availabie for
customer perusal. :
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MAXIMUM SERVICE PERIOD (YEARS)

NP-1 VALVES SHOULD BE REBUILY USING THE

. APPROPRIATE SPARE PARTS WIIENEVER | TED .
6o : ‘ £ * BY TIE PERIODIC INSPECTION OF VALVE NENTS
: OR WHENEVEI'ANY-DF THE FOLLOWING LEVELS
. : SIMULATED DURINGQUALIFICATION TESTING,
40 ARE REACHED: I
" 1. WEAR AGING — 20,000 CYCLES;
2. RADIATION AGING — 2 x 107 RAD
30 . THERMAL AGING — TIE MAXIMUM SERVICE
- . PERIOD INDICATED FOR TIE APPLICABLE
25 Y SERVICE AMBIENT TEMPERATURE,
20 N
H

15 : \ ~|—
10

9 AN

8

7

6

A
5 - ‘.‘\
b
4
20°C : 30°c 40°C 50°C 60°C 70°C
(68° F) i (86°F) (104°F) (122°F) (140° F) (158°F)
§ - SERVICE AMBIENT TEMPER ATURE

.-FIGURE 1

COMPONENTS IN ASCO CATALOG NP-1 VALVES

760 A I

MAXIMUM SERVICE PERIODS FOR ELASTOMERIC
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NOTE: IN ORDER TO MAINTAIN QUALIFICATION, CATALOG

25 NP-71 VALVES SHOULD BE REBUILT USING THE

APPROPRIATE SPARE PARTS WHENEVER INDICATED
20 BY THE PERIODIC INSPECTION OF VALVE COMPO-

NENTS OR WHENEVER ANY OF THE FOLLOWING
15 LEVELS, SIMULATED DURING QUALIFICATION

TESTING, ARE REACHED:

1. WEAR AGING — 20,000 CYCLES
2. RADIATION AGING — 2 x 107 RAD

10 3. THERMAL AGING — THE MAXIMUM
g SERVICE PERIOD INDICATED FOR THE
8 APPLICABLE SERVICE AMBIENT
7 TEMPERATURE
6
5
4 -
20°C 30°C 40°C 50°C 60°C 70°C
(68° F) (86°F) (104° F) (122°F) (140°F) (158°)

2

SERVICE AMBIENT TEMPERATURE

FIGURE 2
MAXIMUM SERVICE PERIODS FOR SOLENOID COILS

IN ASCO CATALOG NP-1 VALVES

Form V Y]

o




P N N

- . s Pageanr Caac I . = = " .
.
.
1. .
- .
i . .
.

P .
s .

; . -405° F
' 450 — . —350°F
: - ‘ —340°F .
j a00 =] 320°F
i ] 302°F ,
g 350 —~ — 266°F
, ~ 300 —
I L - ///-240°F
: w - ,
A S 2850 - \
: . = - :
. < - i
o0 - k «
i Al .
s 200 —
= -
= :
160 ——  CLEARWATER SPRAY ——
' , - ——I CHEMICAL SPRAY  |—
) -
: 100 — T T T T
; 0 10 40 234 1012 12 242346 10 20 27 .
i § sec—l-mmuwsl—uouns i DAYS
: ' : TIME

FIGURE 3

" QUALIFIED AMBIENT TEMPERATURE PROFILE DEMONSTRATED BY THE
COMBINED LOSS-OF-COOLANT ACCIDENT (LOCA)/HIGH-ENERGY- LINE
BREAK (HELB) SIMULATION (AFTER APPLICATION OF ALL MARGIN

SFUGGESTED IN IEEE 323-1974) £
" IO | T RV A A

.
e e iy e e e
M e
.
- .

Fou:.

N
-

23914







Ha. 2

{
i

. qover M

- g : e RO TU INGS TNG DI . A | Ho 0.3
. WASInfne son FUBLIC FOWEN SUPPLY SYSTEM RECEIVING INSPECTION REPORT —- { — . . l._._, -
: SUPPLIER RIR O, DAYE CONT. NO.  JQUALITY CLASS ASME CODE CLASS o PAGE
1 t‘"/z/wft//il??ea//faﬂ co, | 2:959-85 824 -8 [ 2.5 0 Zz o M T
. : | l S-SATISFACYONY U - UNSATISEACTORY _tI/A - HOT APPLICAULE .
N N . x |«
M r.0Q. « a :1 :2 E 1 7 Q) %]
5 h - ['4 & o
: ;;“gu ary Jum “tg}fu IYEM DESCRIPTION n; | 3;: :’5 h l‘xé‘ 2 fz_E glel.x g e ":::;ET.
. ) ) x¥puwlbri UG < el wl g |52 e
: . << ool X ] i1 2l o
. < {rozj¥. < Iluiloc)s {q4n .
: : agfedfsdl 8 fz3)d Jak) 5| ¥ |91) 3 (2 o
: AWAWA|S | S WA S YA S PRva| | 8-2¢-
; L|_s3 M3 | sHLVE, SoteNsD -ty Pl NPP3Zosr2zE S PAIAWALS 1° WA = (A2 P72 7
; == == |~ |~} =]~ ]—]—
: ) —
! I
2 — —_—_l— ]} ]|} —}— -
; - . ) o
5‘ : : || == |— = || — | = | = = | — | =
| | - _
e Sma— s || e+ § cmttes | i || e | w—tire. § et | st § o [| S § mt— —— e ———————————
‘ -
$
: — ===~} —]—
! ’ ]
T ra. nov | CHECKLISY nan SOLUTION (IF HO HCR NEQUIRED
R reu nagsy. | - DOCUMENT (VITLE) AT, JUHSAT ], covenl TV ey HESOQLUTION (1F 1O HCR REQUINED)
: / (1 o~ C + -
"0
.3 ..*’
i - l ‘ . -
-— 4 3 [y
. ».0. - HEAREQUIRED [ 1Ci DATE DATENOLD NEMISPECTION . : .
T dmmnops, | BISCREPANCY IASHOTED A OR W) |iiiaERfves| o | Oreni [CLASED| TAG ATracuen | TSAT |UNSAT| DAYE | NESOLUTION UIF HO HER REQUINKED)
) B -~
) .
e —_ T y
o
T |ORHARKS Lo, CONDITIDNAL RELEASE, SPECIAL INSPECTION AMPLIFICATION)
i L N/A g _
). . — .
1 Y . . L ..
i: . ’v-"-": P . . Vs \x N e, 5 . ' - . . N
", L . - . .. . i ' .
N : ! P8 — o l;{‘:*""-sz 2 red rrmicsae
b EIVIHG It ] R . | Ol A . L3 N e e
LR, AEAA M LT 2 VA=Y S I

|




. &
ael scrw> @ita s

P
“Au et amRe Eelas

.
laave

o
S N (&
'3 N }_

TS

.
-
el - 1] - »
Te
S o,
- X
d -E-.
.
5 [ A . R
-"-".- eole, \
D R~ i
. .
; .
.
.l i. - I3
- L) -
T, i
]
. P
. . N
« .
. . . - . f
. S

e

o)
LY

<

'IO."
108, untss srecuio”

1He

fl( fA’O

AIt PARK. 10, ),

A

O 5 e B

ORl)lR(O 8y

e ta e Antas -—hhh—hh

lL(lCl'S HIUYSTRIN.,

CUST, ORDER HO. OR REQH. HO.

07053

COHSIGHEE ORDER MHO.

1071950

TN, )

SFECIAL MISIRUCTIONS

BEFER S0 TO QC DEFPT TOQ SUFPFLY

str A1 ot AL

. ""*r( T
:14

'0

!\l " (]
’ lu( {0 ;
-‘(‘3 .~.:A 1

=14

Sl R 1
] SM«::! .tﬁr"‘»’“s, 151 etk
bt 'i e.l.'.i »!'4 e[ :

HORMAM PARK
« NEW JERSEY

\ - Cystomtn
. Cory OF © OF C FURN VE 3239 WITH PRLLILY.
F O BOY 3286 “ & . sulrncnr.
3 . : SFOKANE WA 99*6"-5 SUFFLY Q,C. 2458 FER F.0. -
7 . LM:LL FER HPF-G-055
i e e e A s %f
i bl 4 )
! SR i si&i&&haﬁl P i
1 asCo | quarimv il Okl JCUbE VOUAGE aunnry 12 E18¢
{ oy | o CAIALOG HUMBER * FLZE S1ZE i < 7HD SERVICE s [RR AL
§ - y——r y— - — == RHG
A ) 1TEN TR fedc /Y e B by 120e | [iRosse 5L{§ \ie;
; NLR = LHERT GnS i fas
- : 125 151 SRR
i ALLE FARTS SURAECT 10 Q.| IAPFECTION fRIPR TO asSEhoLy S
! Lo HALHTANN TEST ILOGS aHD SEFARATE SERIMY NPHBERS - e
i S0 aas ono 13 gLt - - - st | PER TR-nP-0320 ¢ :iﬁ :
; Fo SHELE UIFE REWUERED FER QiE-{G-955 - -1 E}’;
" A, HP-IL~-0ms AFLWES : DY
' / ook o x U CL{E IR x o o w ou]a A zf‘i“*-'
; 21al
in i Hﬁ1h PO AGE ? |FER STEC. IHSTRY. ALOVE AR
. iy (0158
> D § N,
: {o')\gy 2¢ r) 2S—' Jie4 &\A" '1.2{1
Y- ) W 58
: Lprndome-£390520_pol T2 ) L L
* enmen QLS VENDOR ]
] S e W TR L o A (1 W T B ‘[\ e[, SEEO P ACKING SUP
P . = < ! .
O I L7 v e 1 1 FROM .
| I £ Y —— EY LT PN £ - -
: - . : AUTOMATIC SWITCII CO
:' .‘ 3 |




DATE 04/21/86 -MM1S-, MATCODE DETAILED DATA .
ACTION 8 PRINTER PRP

MATCODE: 54501580 - -

VALVE SOLENDID 3-WAY 1/4"X . 1/1&" ORFICE WITH 120VAC COIL

WATERTIGHT- ENCLOSURE ASCO ~ NPB320A172E

. CATEGORY CODE 08 STATUS CODE A QUALITY CLASS 1
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FROM: L. 7. Harrold - Eé\ J ':Jgacpms ——
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SUBJECT: ENGINZERING CAPITAL HORK ORDE R ALUATION | J LEGAL FILE

. FOR PMR  86-0156 (REPLACE ROA-SPO-1G-15, i7) (} ADMIN FILE

REFERENCE:

In accordance with the Capital PMR Work Order approval process, the subject PMR has
been evaluated 2nd is dispositioned as follows:

txpense Tor implementation will be less than 510 000 - Draw1ng Change/
Maintain Confmgura.1on Control oniy. Further anprova1 for engineering
to proceed is not required. Generation Engineering is continuing w1.h
preparation of a Des1gn Change Package (DCP).

——————

XXX . Expense for implementation will be less than 510,000 -- may require material/.
. labor expenditures. rurther approval vor engineering to proceed is not
-reguired. Generation tngineering is continuing with evaluation and will.

@\ disposition the PIR with appropriate documentation -- DCP, memo, etc.

zxpense for implementation will be greater than $10,000 -- Znginesring
estimate attached. rurther CWO approval required. &ngineering is not
proceeding with preparation of 2 Design Change Package (DCP) until an
approved work order is returned (2 desian need date will have to be re-
established at that time).

Other - !

J&T:ch
Attachment: as stated

cc: wo/ate. . w/att
Zngrg #gr - _NS Porter - 981C RJ Sarbee - 988y
Engineer - T. Miles - 981C ZP Divincenzo - 1635
Tech Staff Snor - M. Kippes-988U RL koenies - 288U
___ Preparer - (Tellefson) S. Scammon - 988y
F§E7$:$% - - F. Walten - EZI7S
LTH - 864F . M. Wuestetelg - 588U
WW Waddel - 9828 PMR Coordinator - 938U (Cowan's Copy)
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REMOVE SOLENOID VALVES ROA=-SPV-10:11,1Z,13,149,(5 &IT (ASCO MADEL
NJ. HBX B3ZOAl tB1 ) AND REPLACE WITH NUCLEAR QUALIFIED UNITS
(ASCO MODEL NO. NP 83ZDAITZE ),AS FOLLOWS.

{. REMOVE ERISTING SOLENOID VALUES (ASCO HXBRIZAAISE)] AND RETUEN
TO WARE HOUSE AS SPARES . RETAIN HARDWARE FOR LATER UST.

2. FABRICATE SEVEN (T) "UNIVERSAL MOUNTING BRACKET / ADAPTEES, AS
SHOWN ON PAGE _00& __ QF THIS DCP.
NOTE* DRILL MOUNTING HOLES IN L-SIDE OF BRACKETS TO MATCH SXETING
SUPPORT / HANGER HOLE CONFISURATION FOR THE INDIVIDUAL SOLENOID
VALVE INSTALLATIONS. - - .

3. ATTACH THE UNIVERSAL MdDMTING BRACKET /ADAPTER TO THE
REPLACEMENT SOLENOIDS VALVES (ASCO MADEL AY. NP EIZOAITZE )

USING SOLKET HEAD CAF SCREWS AS SHOWA ON 205 OF
THIS DCP. , FAcE

A, INSTALL THE REPLACEMENT SOLENOID VALVES ON EXISTING SUPPORTS/
HANGERS USING HARDWARE REMOVED IN STEP { . ORIENTATION OF VALVUE
. SHALL BE THE SAME AS THAT FOR THE REMOVED NON-QUALIFIED VALUE .

5. RETERMINATE WIRING. TO THE NEW SOLENOID VALVES IN
ACLORDARLE WITH PPM 10.25.19.

6. RECONNELT TUBING TO THE NEW SOLENOID VALVES.USING SWASLOK
FRACTIONAL TOBE TO *4*NFT CONNECTORS ; COMPRESSION TURING UNIONS
AND OTHER SWAGLOK QUALITY CLASS £ COMPRESIONS FITTINGS AS
NELESSARY, SEE EXAMPLE ON PAGE 005 GF THIS OCP.

7. PERFORM VISDAL INSPEZTION, WIRING CHECKS AND OFERATIONAL /
FUNCTIONAL TEST AS INDICATED OM PAGE Q17 _ OF THIS DCP.

MOTE" TERMINATION AND DE TERMINATIOR) SHALL BT IN ACLORDARCE WITH

! PPM 139 - *
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(" Modity axiating EPR Information on MEL
(] vatete sxbiting ECN fiom MEL {squipmiant no longar extats In ths plant)
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" INSTALLATION AND TzST RZQUIREMENTS
DCP Page 86 -0156 -0A - _O0l1

Prepared by . L.MILES APRIL 29,1986
’ Uate

PMR 2~ 88 iS4 - 0O : Modification Title SOLENOID VALVE R=PLACSMENT

INSTALLATION REOUTREMENTS

) The fo]‘xowing design specificztions must be adhered &5 during ¥ield work
associated with this DCP.  (mer: creciFICATIONS 2808-218 AND-220)
REFER TO PPM's LISTED BELDW

] Inspections are recommended to check the following important parameiers.

Inspection : Parameter 70 Be Checked
. PERFORM UISVAL INSPECTION TO VERIFY NO QBVIOUS DEFECTS AND

o\ " CORRELT INSTALLATION

¥as®

CONSTRUCTION TESTS

The foﬂomng cons*-uc‘mn tests should be performed to confirm construction
ccempletien.

PERFORM WIRING CONTINUITY CHECKS<AND OP=KATIONAL FUNC"'IOI\ML
l..Sl AFTER REPLACEMENT.

PPMIS

10.2. 40 — |NSTALLATION / MODIFICATION OF INSTR. % PROCESS TUBING.
10.Z4.1Z — INSTR. TUBING % FITTING USAGE INSTRUCTION.,

10.25.15 — TERMINATION ALD SPLICING INSTRUCNAR,

. ‘ 10.2.10 — FASTENER TORQUE AND TENSION ING .
j .
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| ZSIGN BACKIP AND RIVIZW APPENDIX
D2? No. C2- 8 -0O86 - O

This agpencix contains the desicn backup and review doSimentzTion 2czwmuizted during
deveiopnens of this DCP. The contents c¢f <his Appengdix are:

Design VerifizzTion Rezord - 7 pages  OI9 — G625

Calculation Cover Sheets - __ pages

Spezial Des,'ign Review Rezords as Tollowe:

o . 1 __ Pages
. B " . __ peges t
° — Pages

B¢

weert T,



DCP Page 84 -O!54 =04 = OIS

DESISH VERIFICATION RECORD

Prepared by T.L.MILES AFRIL 2911;95{

.
)

Verifier Name B.T. Usny EREm ¢ Iniwial Woe Daze fée/?é
Terifier Name s Inigial Da<te
Yerifier Mame ¢ Inttial Date
> PUR 2- 8L =015(~ O ; Modificazion Tizle Sa(fAJO/O VAL ve /e.‘-'ﬂlfkf"?f'd7
A gaﬂcm veriftication was de..e"mned be necessary and was performed as
o olicws: ‘
1. . ALTERNATIVE CALCULATIOMS: yes {circle one)
S 0 Ca.'lcu'{ation No. » Revision
T2 . TESTIMG: yes (circle one) -
: . ) .0 Sae*‘z‘icaﬁon Revision
Title : ' Daze -
3. DE‘SIGN REVIEH

] Fermal Design Review per £1 2.7:

. {Report No. Daze
Chairman "_"j—" :

@ Design Review Checkliss as Follows:

No. Oues<tion

1. wWere -=ie tollowing inpuzs correctly
selected and incorporatad into the
desien?

‘ o Sasic functions of each
’ sTruclure, systam and component.

<} Pertormance requirements:
(capacity, rasing, system

, suThuz... )
1 ﬁ .0 Desicn conditicns: (sressure,

i <emperaure, fluid chemistey,
o ’ - volzage....)

Rt T I L T T R e T R e Dl st T
Q - e . A . - R o . Pl -
=

yes

.
’ .

. (circle one)

Prasarer: Mark One
Veritied
Not 3y
Yes Mo  Avpiicable (Initial)
o @(};
o Roe :
v B4
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41 moso vl masivees
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Ne.

e Mt Fatedmer e misteve Sa

P Wew o a4 ers

Oues+icn

o-

‘External locads:

( seismic, wind,
thermal, dvnam c.l..)
Environmen .al condi<tions antici-
pated during storage, consTruc-
tion and operation: (pressure,
temperaiure, humidity, corro-
Siveness, site elevation, wind -
d':rec‘i on, radiasion, duration
cxposure. ces)

Requirements impased on the

design by ﬁmc‘"xona‘l and physical
interfaces with strucsy tures, sys-
tems and ccmponents. -

Matarial reaui rements: " campat-
ibi1ity, electrical insulazion
properties, protective coating,
corrosion resistance. Suitabil-
ity vor a)pp‘l jcation and environ-
mnt.. * e

Machanical requirements:
(vibrasion, stress, shock,
reaction far::-s....)
Structural reguirements: (egquip-
ment foundatisns, pipe
SUppoOrs....)

Hvdrauiic reguirements: HNPSH,

2ilowable pressure drops, 2liowabie

fluid velocisies....)

(provie-

Chemistry reguirements: A
tions

sions for sampling, limita
on water chemisTY....)

Pomoer s miveme 1% Wy Rwwe wr

£ 2.%

Rey, 3

DCP Page 8! =QISL =0 =070

Pweparer: Mark One
Vers fied
Mot 8y
Yes Mo  Aoplicabie (Inizial)
o - e
¢ Qe

¢ B¢
o e
‘4 i Bse

¢ Rvs

4 Roe,
1
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DCP Page 86 ~0!56 -0A -Gl

Preparer: Mark Cne

NotT R
Anoplicabie {Initial)

P ]

Yo

0

l_/‘

% - mem WL e W

separationfor safe shutdown....)

- Industial -safety/fire protection

Ziestrical requiremenzs: (source

of power, fuse list, voltage,

racewzy requirements, electrical
insulation, motor requiremen<s,
grounding, maintainability, O/

Layocut and arrangement require-

ments: (access clearances,

instrument location, thermal

expansion, seismic 2/1....) &

Operational requiremen®s under
varicus conditions: (plant
startup, normal plant operation,
plant shutdown, plant emergency”
operation, special-or infrequent
operation, and system abnormal or
energency operation....) ¢

requirements: (Appendix R consid=-
erations, fire extinguishment,
inert gas hazards, use of combus=
Sible materials, ventiiztion or
venting path changes, ¥ire pro-
+ection sys:ems....)

Instrumentztion and control
requiremsanes: (inciuding instru-
menes, controls and alarms required

for operation/tesvTing,/maintenance,
satroints, ranges, type of, instru-
ment, instalied spares, Jocation

o7 consrol indicatien....) o
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Praparer: Mark One
Yerified
Not 8y
Mo, OQOuestion Yes No  Aoplicabie (Initial)
o Failure effeczs and prevention for
?E.-u?wr:s, systems and components:
failsa¥e desien, redundancy,
dversity ...) A Lhe
o Maintainability requirements under
normal and off-npormal conditions. 4 @ﬂ‘?
o  Persomne] reguirements and 7imita-
tions: (physical, ALARA, human 9”
factors....) i TVE
0 Transportability requirements:
- (sizs, shipping weignt, 1.C.C.
requl at} o:s,j other handling/
storage/shipping considera-
tions....) .. ¥ &)9
¢ Cleanliness requirements. ¢ &e
srariyer ” : ) o
o  Sui+abiTi%y_of par=s and equip-

.
T el

- -
A AL, @ 3t Sotise IR A Mo baa s e & yume 8
s .

£ 2.5

Rav,

2

-

DCP-Page 86 -0ISL -0A D72

ment for the application:
{environmental qualification,
seismic qualification, size, weigne,
operaTing range, availability....)

Are assumpticns necessary o perform
the design adequately described and

reasonabie? e ..

Was an-appropriate desien method used?

Is the output reasonable somparaed
inputs?

Are the corress qual ity category and
gquality assurance requiremenss

specivied?
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_: 21 2.5
w Rey. 3
No. OQuestion

-

10..

Are the applicazble codes, standards and
reguiatory requirements (including
issue and addenda) properiy identiFied
and;are their requirements for desicn
met?

Have constructicn and opera<ting experi-
ence been factored into the design?

Have inspection and mintenance require-
ments been satisfied?

Are accessibility and other design
provisions adequate for performance of
mintenance, ISI and cal{bration?

Have the QC inspection criteria been
incorperztad in the DCP +2 allow verie
fication that design requirements

have been satisvactory acsomplished?

Have adecuyate test requirements been
appropriataly specitied in the OCP?
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Preparer: Mark One
Verified
Hot B
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11. Does this DCP a¥fect items designed/
: consTrucied ¢ items covered by ASME
¢ rules?
: o  Iltems covered by Subsection M2 .
| NC, MD, or NE? ’ A v B
Y . A
i 0 Itams covered by Subsec=ion NF? ¢’ tﬁﬂf
; o  Items covered by Section VIII? 4 e
‘ 0 If the ASME CDS {is affected, has
) 2 DC? plate been included in the
; package identiZying the change? ¢ [ 723
[ . .. /
4 ] Has a Professional Engineer
] Certitication Form been ccmpleted
i and included in the DCP for all
: changes being mace t3 the £3S7 4 @#
’ ~ 0 Has the cersified strass repor: s
: . bean updated For ASME 1Ilel
: changes? 14 Bz
: 0 Hat;‘re desien c2iculasions for
\ other ASME III work bean .
f updazed? /L’/ ' s
0  If the overpressure prozaceion '
, .repors affected by +nis change? o Bor
] L4
‘ ‘s  Does the DCP include reguired
changes ©o the ASME III-1 overe o
pressure protection repore? @1)—'
v
) Has an evajuation been made as
T the impact of the change on
: overpressure on ASME-IIi-2 and éw
L. ASME II1-3 sys:tems? 4 3
174
540 it any of the Ilem 11 questions are marked
: “Yes®, the DC? mus<t be routed for ASME
; reyiew per ZI 2.30
A:.-a remii=feied 5-2
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Does the desien impose reguirements on

interfacing systems, structures, or

components wnich must be acsomodated by .

2 desiecn change or a reanalysis? If so,

the reguired design change or reanalysis

must be included in this DCP. ¢ : Abe
d v -

Was 2 physical inspection included in
the plant? ¥ jﬁl‘

Does this DCP afFfect any of the four

Safe Shutdown analysis (fire protection, .
eiectrical separation, pipe break/missile
or control system failure)? 1If so, an
updated anaiysis must be performed.

(Ses £I 2.40) . 4 3
Have normal and off-normal operztional

requirements (including personnel o /‘//’

11m‘.‘z:1’on§) bean considered? : /ﬁ/;c
Does this DCP? result in a2 change

the design intent Tor modes or methods
of operation? o Ble

Has same or all of +he DC? bean dis-
cussed with kncwledgeadie plans staff
personnel? ¢ /6702'

Did the original desien include
regereable defecss as cafined in
10 GR 237 . o /e

ATTacnmen
7

2
(Sheazt )

7

o7






_ S
- -

Ve . isen . e - : bl o me Gmat— Aarm ame A S b 1 W S ¢ v et tan § L Sech Mt 4 N0E (P el &
coman -
...»~1 - -

: . ' o o Priority
: ' WNP-2
.. GENZRATION ENGINESRING
R P g
‘“ 7p  Document Control TRANSMITTAL KO, <3 /3 7
FR patE _ S —-/-&L

L -l > - a
oM Engineering

DOCUMENT BZING TRANSMITTED K- 0156077

-
mmwmmmwm

LS

Pesponds To. Reference Doc.: - Advance Info For:' -

ImL $1- o/5C

3!

3

. —

b= 2

i ) .

' °OCUMENT RECZIFT ACKNOWLEDGEMENT -

E Signazture Daze

'

E AT IO T TE T T TR TR0 R TTe NIRRT LY
. HNP-2 Document Control is reguested to make the Toliowing distritution of the issued Design
; Change Package (DCP)

- . darndt (1) - 1020 (zOF)

' . Densley (2) .-, 981D

. Hexem - (1) - 084t

Ca O O -

. Weil (2) - 288y
KA Willoughby (1) - 9€4N
‘ Des{gn/Draftiné (1) - 9€5 (uz/C)

.
. s
|
,-40
. L} - -
H
.
.
« e
. S— g T TR R T A P Y P T Y e P P e S 3 ey
*

D 2 st &\ St o

v - nr w sra e, e me e, @NS G gre werw mm atea-
[ S — AU TS Toge oy See e 18 . vie e Ewers ¢ En e wmwse R P »



w

.
;

.

>

.
L)
ol

e




