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1. INTRODUCTION

During a recent probabilistic risk assessment of the Indian Point
Unit 2 nuclear facility (Reference 1), one .of the potential seismic
failure modes identified as a possibie contributor to risk involved impact
between the roof of the Unit 2 contro1'bui1dinq and the Unit 1 superheater
and turbine buildings. This failure mode considered impact levels of
sufficient magnitude that dislocation and falling of ceiling-mounted
items (such as light fixtures) could be expected with possible injury to
operating personnel or damage to control cabinets and equipment. The
median effective ground acceleration level associated with this mode of
failure was established at approximately 0.27g. Although relatively low
when compared with most of the other seismically-induced failure modes,

this acceleration 1eve1 is still nearly twice the Design Basis Earthquake
(DBE) level of 0.15g.

A gap of 1.5 inches currently exists between the structures at
the control building roof elevation, and 1 inch gaps exist at the two
floor slabs. However, the flexibility of the upper story is considerap]y
greater than the lower stories, so that impact at the floor siabs does
not pose as severe a potential problem. The impact concern chiefly
exists for north-south response between the control and superheater
buildings. To some extent, a similar problem exists for east-west
response between the control and turbine buildings. In this case,
however, no gap exists between the turbine building steel frame and the
unreinforced control building masonry wall. Failure of the masonry,
either from its own inertia loads or loads transferred from the control
building girts, is expected to result in essentially vertical, in-place
collapse of the wall. This failure is expected to be localized in the
extreme western end of the control building in the area of the turbine
building stairwell and is not expected to impose an excessive hazard for
operating personnel or equipment. (
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In order to increase the seismic capacity for the impact mode,
several approaches are possible. One method consists of increasing the
clearance from the current 1.5 inches around the control room roof to
approximately 3.5 inches without the addition of any rubber pads. This
would require no structural steel modifications and would retain the 1
inch expansion gaps at Elevation 53'-0" (control room floor) and below as
currently exist. This_modification Qas”expected to increase the median
ground acceleration capacity to approxfhate]y 0.45g (this value was
calculated using the methods stated in Reference 1 and using an earlier,
more flexible model of the superheater building). In order to achieve
median ground acceleration capacities in excess of 0.45g by further
increasing the clearance, the steel framing would require modification as
would the 1 inch expansion gaps at the floor elevation. In order to
develop the full seismic capacity of the control building without
developing impact, nearly 8 inches clearance would be required at the
roof elevation and approximately 3 inches at the control room floor
elevation.

A second approach is to connect the control building to the
superheater building so that impact between the structures will not occur.
The engineering difficulty encountered with this approach is to design
structure-to-structure attachment details capable of transmitting the
loads within‘the limited space and access available. This approach would
also require major structural modifications to connect the two structures
and would require extensive additional analysis based on the resulting

modified load distribution in order to verify the structural adequacy of
the connected buildings.

The most promising approach, and the one recommended for imple-
mentation, consists of opening up the clearance between the structures at
the control building roof elevation to the extent possible without
requiring structural frame modifications (approximately 3.5 inches) and
inserting rubber compression pads. The presence of the pads results in
much lower forces being transmitted through the slabs than occurs through
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the slab-steel impact. This occurs because the energy is transferred
~over a much greater distance (and time) and also because the pads tend to
reduce the out-of-phase motion between the structures. No structural
steel modifications are required for the bui-lding frames, and since some
clearance is maintained between structures at all except very high

seismic excitation levels, the normal functions of the construction gaps
are not impaired.

This report presents the results of the analyses conducted to
determine the design properties of the rubber pads and building modifi-
cations required. Recommendations for standard rubber pads are presented.
Median effective ground acceleration capacities for the control building
assuming implementation of the recommended pad design are included.
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" 2. BUILDING ANALYTICAL MODELS

In order to evaluate the effects of the dynamic interaction
between the control and superheater buildings, an overall mathematical

model of the coupled control bui]diné structure and superheater building

structure is required. At the ground acceleration input levels expected
to result in roof failure with the rubber pads installed, a linear repre-
sentation of the two building structures is considered adequate. However,
the pad installation envisioned requirés a nonlinear representation of
the rubber pad effects.

2.1 PREVIOUS SUPERHEATER BUILDING MODELS

In 1969, John A. Blume and Associates analyzed the superheater
building and steel stack to determine their ability to withstand the
Operating Basis Earthquake (OBE) (Reference 2). The response spectrum
chosen to represent the OBE was based on the average acceleration
spectrum curves presented in Reference 3. The spectrum was normalized to
0.10g for both horizontal directions and to 0.05g for the vertical
direction. The damping ratios chosen were 0.05 for reinforced concrete,
0.02 for bolted structural steel, and 0.01 for welded structural steel.
The Blume model of the superheater, building showing the calculated masses
and stiffnesses in the north-south direction is given in Figure 2-1. The
stack mass was included in the mass lumped at Elevation 135'-6". The
Blume model accounted for the fact that the turbine building and the
superheater building share a common column line by incorporating a portion
of the former building's mass into the model. The building stiffnesses
were based solely on the bracing system in the north-south direction.’
Table 2-1 lists the first 7 natural.frequencies calculated for this model
for the north-south direction.

The steel stack model is presented in Figure 2-2 along with
masses and average section properties. The stack was analyzed as coupled
to the superheater building using the north-south response of the super-







heater building. This direction showed maximum amplification of the
ground motion and was used to determine the response of the stack. The
first 7 natural frequencies calculated for this model are presented in
Table 2-2.

In 1970, Westinghouse Electric Corporation performed a seismic
analysis on the superheater bui]dind to determine the reinforcing
necessary for the structural steel fraaing to make the building withstand -
the Design Basis Earthquake (DBE) (Reference 4). The DBE had a maximum
horizontal peak ground acceleration of 0.15g. The analysis was limited
to only horizontal motions in the north-south and east-west directions.
A damping ratio of 0.07 was selected. This model was considerably more
detailed than the original Blume model. In the Westinghouse analysis,
all the major column lines were modeled. An example of a typical braced
frame is presented in Figure 2-3. Reference 4 does not include an
analysis or model description of the steel stack which was analyzed
separately. The first 7 natural frequencies of the strengthened super-
heater .building for the north-south direction are presented in Table 2-3,

The changes recommended by Westinghouse were to reinforce or
replace existing bracing members. No additional bracing was introduced
into unbrac%d bays. As a result, some of the column uplift forces became
very large. In 1971, the firm Weiskopf and Pickworth was hired to reduce
the column uplift forces to a more manageable level by adding bracing to
unbraced bays. They also creétedra set of working drawings based on their
recommendations. These drawings show the present building structure. A
new analytical model of the structure was developed which included the
latest added bracing as well as the effects of removing the superheaters
from the building. This model initially assumed the superheaters and'
water in the condensate storage tanks were removed. The model was
subsequently modified to include the mass of the water as well as the
mass of anticipated offices to be added in place of the superheaters.
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2.2 DESCRIPTIONS OF SMA CONTROL BUILDING AND SUPERHEATER

BUILDING MODELS

The three-story, 57 foot-tall control building consists of seven
moment-resisting bents in the north-south direction with both outside
bents braced. A typicdl interior bent and the outside bent along Column
Line "L-2" are shown in Figures 2-4(a) and -2-4(b). The top floor is
significantly more flexible than the'bo;tom two stories. The flooring is
concrete slab with a nominal depth of 6.75 inches. The slabs were
treated as flexible diaphragms because of their thickness and lack of
shear connections to the supporting beams. The roof consists of metal
decking, built-up roofing, and bullet-resistant steel panels. It was
also considered to be flexible.

The superheater building is a multi-story, braced frame structure
with five main bents in the north-south direction. Figure 2-3 in an up-
graded condition is a typical bent. It is approximately 120 feet tall
with a 265 foot steel stack on top. The stack originally was 80 feet
taller, but was cut down to its present size to lessen the effects of
potential tornado loads. (The original Blume analysis was performed with
the stack at its original height). The building floors are partly
concrete slab and partly steel grating. The roof is precast concrete .
slabs There,is some horizontal, bracing pFesent at each floor. It is

. primarily concentrated along the south end of the building and around the

two superheaters. The roof at Elevation 135'-6" has extensive horizontal
bracing.

The steel stack is constructed of riveted steel plates with
thicknesses varying from 11/16 inch at the base to 7/16 inch at Elevation
400'-0". The diameter of the stack at the base is 30'-0" and tapers to
approximately 13'-8" at Elevation 400'-0". There is an inner lining of
2.5 inch-thick gunite. The stack also supports a ventilation duct
carrying exhaust from the containment structure along with several steel
grating platforms along its height. Only the varying thickness steel
plates were used in computing the stack sti?fneses, although the mass of
the gunite was included.
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The stiffnesses of the control building were determined by calcu-
lating the stiffness of each bent and adding them together for the two-
dimensional model. Using this overall stiffness and the total mass for -
each elevation was equivalent to using an average stiffness and average
mass per bent. The masses calculated for the control building were deter-
mined from the Westinghouse Electric Corporation drawings. These stiff-
nesses and masses are presented in Téb[es 2-4(a) and 2-4(b). The
frequencies and mode shapes calculated for this model are shown in Figures
2-5(a), 2-5(b) and 2;5(c).

The superheater building model is shown in Figure 2-6 along with
the masses associated with each elevation. This model was initially based
on the assumption that the masses are the same ones used in the Blume
analysis with the following exceptions:

i) Mass was deleted at Elevations 33'-0" and 135'-6" due to
the anticipated removal of the two superheaters. The mass
of the superheaters was estimated and assumed to be
distributed in equal parts between the two elevations.

ii) Mass was deleted at Elevation 72'-0" due to the removal of
water from the three condensate storage tanks at that level.

This model whs subsequently modified to include the mass of the water as
well as the mass of some anticipated offices. The stiffnesses calculated
for both versions of the model were based solely on the bracing stiff-
nesses. The stiffness of bracing that would be in compression was
included if the slenderness ratio (L/r) for that bracing was less than
120. The cut-off value of 120 was chosen because for A36 and A7 steel
(the steel from which the bracing was made), this is approximately the
point at which the allowable compression stress is equal to half the
allowable tension stress. The stiffnesses used in this model are
presented in Table 2-5. '

The steel stack model is the same as the Blume model shown in
Figure 2-2 with the following exceptions:
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i)  The stack was cut off at Elevation 401'-0".

ii) The mass at Elevation 401'-0" was reduced to reflect the
reduced length.

The first 5 natural frequencies and mode shapes for the
superheater building and steel stack-are presented in Figures 2-7 through
2-11. For the cdrrenf'model, the fundamental frequency (0.96 Hz) is
higher than either the Blume fundamental frequency (0.58 Hz) or the
Westinghouse fundamental frequency (0.88 Hz). This is to be expected
since this model is stiffer and has less mass than the original models.
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TABLE 2-1

FIRST SEVEN NATURAL FREQUENCIES OF THE
SUPERHEATER BUILDING ACCORDING TO THE BLUME
MODEL FOR THE NORTH-SOUTH DIRECTION

. MODE FREQUENCY (Hz)

‘ 1 1.32

1.81
3.51

4.52
5.92
6.58
8.93

N OO o 2w
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TABLE 2-2
FIRST SEVEN NATURAL FREQUENCIES OF THE STEEL

STACK ACCORDING TO THE BLUME MODEL

MODE FREQUENCY (Hz)

. ﬁ 1 0.58

2.21

5.03

9.09
14.1
19.2
24.4

N g s Ww N

2-7




TABLE 2-3

FIRST SEVEN NATURAL FREQUENCIES OF THE SUPERHEATER
BUILDING ACCORDING TO THE WESTINGHOUSE MODEL FOR
THE NORTH-SOUTH DIRECTION

. MODE FREQUENCY (Hz)

‘II') 1 0.88

2.13

4,12
5.65
6.99
8.26

N OO s W N

9.09







TABLE 2-4(a)

STIFFN&SS MATRIX USED TO DESCRIBE DEFLECTIONS
AND DETERMINE FREQUENCIES AND MODE SHAPES OF
CONTROL BUILDING (K/IN)

= -
2083 -707 33
-707 714 -168
33 -168 130

TABLE 2-4(b)
MASSES CALCULATED FOR CONTROL BUILDING (K-SECZ/IN)

= 1.43 (Acts at Elevation 33'-0")

M] =
M, = 1.19 (Acts at Elevation 53'-0")
My = 0.492 (Acts at Elevation 72'-0")
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STIFFNESSES CALCULATED FOR THE SUPERHEATER BUILDING

" TABLE 2-5

(BASED ON WEISKOPF AND PICKWORTH DRAWINGS)

FROM

0 - STIFFNESS
ELEVATION ELEVATION (K/IN)
15'-0" 33'-0" 23,558
33'-0" 53'-0" 19,233
43'-0" 53'-0" 1,292
53'-0" 72'-0" 16,332
72'-0" 88'-6" 13,796
72'-0" g7'-7" 1,718

88'-6" 97'-0" 3,796 °
88'-6" 97'-7" 2,933
88'-6" 105*-6" 4,389
97'-0" 109'-10" 7,670
97'-7" 105'-6" 12,661
105'-6" 113'-11" 566
105'-6" 122'-6" 5,773
109'-10" 135'-6" 3,b56
113'-1" 135'-6" 242
122'-6" 135'-6" 4,592







ELEV. 135'-6" o
ELEV. 122'-6"

Q
ELEV. 105'-6" @
ELEV. 88'-6" o
ELEV. 72'-0" o
ELEV. 53'0" o
ELEV. 33'-0" &
ELEV. 15'-Q0"

FIGURE 2-1.

(K-SECZ/FT)

MASS

152.0

61.7

75.5

116.8

277.8

212.2

165.8

STORY STIFFNESS
(K/FT)

106,170

45,570

28,720

49,500

63,600

111,400

95,600

BLUME SUPERHEATER BUILDING MODEL SHOWING
MASSES AND NORTH-SOUTH STORY STIFFNESS
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‘ MASS I As

(K-SEC2/FT) (,1hH (FT2)
ELEV. 470'-0" 1.300
_ 14.50 0.575
ELEV. 447'-0" 1.180
21.60 0.655
ELEV. 424'-Q" 1.330
| 30.61 0.740
| ELEV. 401'-0" 2.160
| 41.89 0.820
ELEV. 378'-Q" 1.863
55.65 0.900
ELEV. 355'-0" 1.960
72.14 0.980
"ELEV. 332'-0" 1.959
91.59 1.065
ELEV. 309'-0" 2.226
. 114.27 1.145
ELEV. 286'-0" 2.422 |
. 160.28 1.400
ELEV. 263°-0" 2.642 .
oy 194.35 1.495
ELEV. 240'-0" ' 2.894
262.28 1.785
ELEV. 217'-0" 3.134 .
311.13 1.890
ELEV. 194°-Q" 3.396 ‘
405.96 2.215
ELEV. 171'-0" 3.766
473.23 2.330
ELEV. 148'-0" 3.121
584.79 2.675
ELEV. 134'-7.75" 2.093
FIGURE 2-2. BLUME STEEL STACK MODEL SHOWING
‘ MASSES AND SECTION PROPERTIES







gl-¢

1 5! 6"

ELEV. -
ELEV. 122'-6"
ELEV. 114'-0"
//// ELEV. 105'-6"
ELEV. 97'-0"
ELEV. 88'-6"
ELEV. 80'-0"
ELEV. 72'-0"
ELEV. 63'-6"
ELEY. 53*-Q"
ELEV. 33'-0"

FIGURE 2-3.

;»45,4; SO VAN

WESTINGHOUSE MODEL OF COLUMN LINE "L" IN SUPERHEATER BUILDING







vL-2

(a)

FIGURE 2-4(a). TYPICAL CONTROL
BUILDING INTERIOR BENT

Elev. 72'-0"

Elev. 53'-0"

Elev, 33'-0"

"

a

(b)

FIGURE 2-4(b).  CONTROL BUILDING
COLUMN LINE "L-2"
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FIGURE 2-6.  SUPERHEATER EUILDING MODEL
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3. ANALYTICAL VERIFICATION

In this section, the various time history analyses performed on
the interaction between the control building and superheater building
(including the steel stack) models are discussed. The first set of
analyses involve coupling the two modeTs together with a linear spring
that takes both tension and compression. This initial parametric study
was conducted in order to determine the appropriate range of rubber pad
spring rates for evaluation and to ensure that commercially available
pads were available with correct geometrﬁes and spring rates. The next
set of analyses replaces the linear spring with one that acts only in
compression. The structural damping value used for all analyses was 0.10.
This is considered appropriate in view of the very high levels of exci-
tation being considered. The analyses were performed on either MODSAP
(Reference 5) or DRAIN-2D (Reference 6).

3.1 LINEAR ANALYSES

For these analyses, a spring of constant stiffness for both
tension and compression representing the combined effects of the
individual rubber pads was used to connect the control and superheater
building models at Elevation 72'-0". This corresponds to node 4 of the
control building model and node 9 of the superheater building model. The
stiffness of this spring was varied in order to determine how the spring
stiffness affected the maximum closure distance and force levels trans-
mitted between the two buildings due to an earthquake. The earthquake
record used for these initial analyses was an artificial one with a peak
ground acceleration equal to 1.0g. Its response spectra essentially
envelop those of Regulatory Guide 1.60 (Reference 7). The results of
these analyses are shown graphically in Fiqure 3-1. From these results,
it was decided that the combined connecting spring stiffness should be
approximately 500 k/in. At this stiffness, a spring that is approxi-
mately 3.5 inches in length (the maximum clearance expected) has a maxi-
mum compressive strain of about 30 percent for a ground motion with a







peak acceleration of 1.0g. Since the artificial earthquake used
represents the median plus one standard deviation spectra for both soil
and rock sites, it was expected to produce higher response that would
typically be anticipated for actual earthquakes. In order to evaluate
this conservatism, two analyses were run using actual earthquake records
scaled to a peak acceleration of 1.0g. The records chosen were the S69E
component of the Taft earthquake of July 21, 1952, as recorded at Lincoln
School and the N69W component of the San Fernando earthquake of February
9, 1971, as recorded on the 01d Ridge Route at Castaic. The maximum
closure distance at Elevation 72'-0" using these two records is 0.85 inch
and 0.78 inch, respectively. This maj be compared to 0.99 inch for the
artificial record.

The first 8 natural frequencies for the two models connected by
a 500 k/in linear spring are presented in Table 3-1. Also presented in
this table are the first 5 natural frequencies for the superheater
building by itself and the three natural frequencies for the control

building by itself. Note, that the superheater building frequencies have
not changed. This is due to the following reasons:

i)  The superheater building is much stiffer and more massive
than the control building.

ii) Thé connecting spring acts at the top of the control
building, but relatively close to the base of the
superheater building.

3.2 NONLINEAR ANALYSES

The linear analyses assumed that the connecting spring had a
constant stiffness for both tension and compression. This, however, is
not the case for rubber since rubber becomes stiffer as it is compressed.
Furthermore, it is not necessary that the pads be attached to both
structures, but only that they absorb the compression forces. In the as-
built configuration of the two structures, the installation of the pads
will be simplified if the pads are attached only to the control building.
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For this method of attachment, no tension in the pads will occur.
However, the system becomes nonlinear, and this must be reflected in the
final analysis. Two types of nonlinear analyses were performed. For the
first case, the connecting spring could take only compression and had a
constant compression stiffness. For the final confirmatory case, the

spring was again allowed to take only compression, but a varying
compression stiffness was included.

The first set of nonlinear analyses were done to determine
whether or not the 500 k/in stiffness chosen by the linear analyses was
an appropriate choice. Two analyses were performed using the above-
mentioned real earthquake records with the ground motion again scaled to
1.0g. For the Taft earthquake, the maximum spring compression was 0.76
inch while for the San Fernando earthquake, it was 0.74 inch. These
results were slightly less but compare very well to the maximum compres-

sion as determined by the corresponding linear analyses of 0.85 inch and
0.78 inch, respectively.

For the final confirmatory set of nonlinear analyses, it was
necessary to develop a force-deflection curve for rubber in compression.
This was done in accordance with methods preéented in Reference 8. The
force-deflection curve used for these analyses is presented in Figure 3-2.
Also shown is the force-deflection line for a 500 k/in linear spring.

For the deformations expected at the ultimate load capacities as
controlled by the roof decking puddle welds, the deviation of the
nonlinear force-deflection relationship compared to the linear force-
deflection relationship is not extremely significant. Note that for this
curve, a deflection of 0.75 inch produces a force of 375 kips. This
force would also be produced by a linear spring of 500 k/in at the same
deflection. This coupled control building/superheater building model was
subjected to the two real earthquake ground motions scaled to 1.0g. For
the Taft earthquake, the spring had a maximum compression of 0.71 inch.
This corresponds to a force of 350 kips. There was a maximum spring
compression of 0.69 inch for the San Fernando earthquake. This
compression corresponds to a force of 340 kips.
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Analyses were also performed using the natural earthquakes with
the ground motion scaled to 1.2g. These analyses gave a maximum
compression of 0.89 inch for the Taft earthquake and 0.86 inch for the
San Fernando earthquake. These compressions resulted in forces of 476
kips and 454 kips, respectively. Note that in increasing the peak
‘earthquake acceleration from 1.0g to 1.2g,-the maximum compression in the
spring increased by about 25 percent'while the maximum spring force
increased by about 35 percent. -

3.3 NONLINEAR ANALYSES USING SUPERHEATER BUILDING MODEL WITH

INCREASED MASS '

After these analyses had been performed, it was discovered that
the condensate storage tanks would still be operational. There are also
plans to convert the superheater building into offices. At lower eleva-
tions, the weight of the added office equipment is expected to be approxi-
mately equal to the weight of the equipment to be removed. However, at
elevations above 88'-6", a net gain of approximately 2000 kips per floor
is gxpected. Therefore, some additional analyses were performed in which
mass equivalent ‘to 2000 kips was added to the masses at Elevations 88'-6"
and 105'-6" and the mass at Elevation 72°-0" was restored to the value
used in the Blume analysis. '

The first 5 natural frequencies and mode shapes for the increased
mass superheater building model are presented in Figures 3-3 through 3-7.
Comparing these natural frequencies to the ones listed in Figures 2-7
through 2-11, the greatest percentage change in frequencies occurs in the
second and fifth modes where the natural frequenqies are lower by 11
percent. In these modes, the elevations at which mass was added have
more relative motion than in the other modes.

This model was again coupled to the control building model using
'a spring with the nonlinear force-deflection characteristic shown in
Figure 3-2. It was expected that the maximum forces experienced by the
spring would not change significantly and that, therefore, the preceding




analyses were still valid in determining an appropriate spring rate.

This system was then subjected to the Taft and San Fernando earthquake
ground motions scaled first to 1.0g and then to 1.29. For the Taft earth-
quake scaled to 1.0g, the spring had a maximum force of 408 kips with a
maximum compression of 0.80 inch. For the same earthquake scaled to 1.2qg,
the maximum force was 597 kips with a maximum compression of 1.02 inches.
The San Fernando .earthguake scaled to 1.0g produced a maximum force of 315
kips corresponding to a deflection of 0.65 inch. Scaling this earthquake
to 1.2g created a maximum spring force of 414 kips with a maximum compres-
sion of 0.8l inch. These results are presented in Table 3-2 along with
previous calculated results for comparison. For the earthquakes that were
scaled to 1.0g, the model with the added masses in the superheater
building showed an average increase of 5 percent in the maximum spring
force over the model without the added masses. For the earthquakes that
were scaled to 1.29, the average increase in the maximum spring force was
9 percent. '
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TABLE 3-1

COMPARISON OF NATURAL FREQUENCIES FOR THE TWO CONNECTED MODELS

VS THE TWO UNCONNECTED MODELS

Connected Models

Unconnected Models

Mode ~ Frequency (Hz) Frequency (Hz)
1 0.6 @ 0.96 @
2 1.5 Q@ 1.55 @
3 2,77 @ 1.67 @
4 3.3 @ 3.33- @
5 4.32 Q@ 349 @
6 5.60. @ .32 @
7 570 @ 5.60 Q@
8 6.67 @ 6.62 (@

® ©

Superheater building natural frequency

Control building natural frequency
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TABLE 3-2

COMPARISON OF MAXIMUM SPRING FORCES AND DEFLECTIONS FOR

THE COUPLED SYSTEM USING THE DIFFERENT SUPERHEATER BUILDING MODELS

MAXIMUM SPRING MAXIMUM SPRING
FORCE (KIPS) DEFLECTION (IN.)
.| Percent Percent
EARTHQUAKE PGA Case 1 Case 2 Change Case 1 Case 2 Change
Taft 1.0g 350 --408 +17 0.71 0.80 +13
e Taft 1.2g 476 597 +25 - 0.89 1.02 +15
San Fernando 1.0g 340 315 -7 0.69 0.65 -6
San Fernando 1.29 454 414 -9 0.86 0.81 -6

Case 1: Superheater Building Model Without Added Masses

Case 2: Superheater Building Model With Added Masses
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4. DESIGN CONSIDERATIONS

In this section, the recommended design configurations for
adding the rubber pads will be presented. Also, seismic capacities of
the control building roof impact mode of failure with the pads installed
will be described and design specificaf&ons are presented.

4.1 RECOMMEMDED PAD DESIGN )

The existing configuration showing the 1.5 inch gap between thé
control building and the superheater building at Elevation 72'-0" is
illustrated in Figure 4-1. It is possible to expand the gap to approxi-
mately 3.5 inches by a number of methods. Clearances in excess of
approximately 3.5 inches require modification of the steel frame of either
the superheater building or the control building. A number of such
methods were evaluated. A1l invoived the installation of rubber pads and
provided essentia]ly the same dynamic characteristics.

The recommended method is probably the easiest and least costly
method for installing the pads. It is presented in Figure 4-2. For this
method, the present 1.5 inch gap is opened up to 3-3.5 inches or qreatér
as needed toéaccomnodate the péds and the new steel angle. The angle
section is welded to the existing steel plate, and the wood blocking is
placed on the angle. ’

It is not necessary that the rubber pads completely fill the gap
between the two buildings. By leaving a small gap of up to approximately
1 inch between the concrete slab and the rubber pads, ground motions with
accelerations of less than 0.18g would result in no interaction between
the buildings. This value (0.18g) is greater than that for the DBE
(0.15g). 'This may have some licensing advantage.
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In this design, it is necessary to transfer the interaction
loads from the rubber pads into the steel plate, into the metal decking,
and finally into the control building steel structure. This requires
fillet and puddle welds as noted on Figures 4-2. The advantage of
retaining the existing superheater slab overhang dimensions as shown in
Figure 4-2 can only be utilized if adeduate-pudd]e welds exist for the
metal deck to control building frame.

4.2 DESIGN CAPACfTIES AND SPECIFICATIONS

The capacity of this buffer system‘wi11 be Timited by the shear
capacity of the puddle welds connectiné the cqntro] building metal
decking to the supporting beam. This capacity is based on the thickness
of the metal decking. Table 4-1 presents maximum allowable shears in
pounds per linear foot of decking on marginal puddle welds that are
spaced one foot apart (Reference 9). These allowable shears were
determined from tests to determine the ultimate capacity of the welds.
The ultimate capacity was then typically divided by a factor assumed to
be approximately 3 to determine a safe allowable load. Therefore, the
ultimate capacity of the puddle welds may be expected to be at least 3
times the values shown in Table 4-1. To determine the total capacity of
the system, it is necessary to multiply the ultimate capacity per linear
foot of deck by the length over which the load is transferred from the ‘
decking to the beam. This is assumed to be the full Tength of the
control building, approxfmate]yﬁloo feet. Table 4-2 presents the maximum
load capacities calculated in this manner. Also presented in Table 4-2
are the median ground accelerations that are expected to produce these
forces. These accelerations are based on the forces calculated using the
superheater building model with added masses. These accelerations have
an expected random lognormal standard deviation of 0.22 and a lognormal
standard deviation of approximately 0.2 for uncertainty.
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4.3 DESIGN SPECIFICATIONS
Figure 4-3 shows a typical rubber shipping container mount
recommended for the installation (Reference 10). Either part no. 29711-3A
or 29711-4A could be used. To obtain a total compressive stiffness of 500
k/in, 85 of the former spaced at 14 inches on center or 66 of the latter
spaced at 18 inches on center would be required. The spacing is based on
having 100 feet in which to place the mounts. For one method of instal-
lation, the 1/2-inch diameter stud wouid be cut off flush with the mount
surface and each pad attached by four 3/8-inch bolts as shown in Figure
4-3. Alternatively, the pads can he attached by means of the sing]e'l/z-
inch bolt to the angle section and the 4-bolt stud mounting plate left
intact. The angle section to which these mounts would be connected would
be a 6x6x1/2 inch section. The angle section must be welded to the steel
plates in such a manner as to ensure that, considering moments on the
angle, the ultimate shear capacity of this weld exceeds the ultimate
shear capacity of the puddle welds that connect the steel decking and its
supporting beam. The same would be true for the welds between the steel
plates and the metal decking. The puddle welds should be no smaller than
1/2-inch diameter and spaced no farther apart than 1 foot. This type of
installation provides that the dynamic interaction loads are transmitted
relatively uniformly across the roof span in order to develop the maximum
capacity of!the existing roof 9eck system. Fewer, stiffer mounts may .
also be utilized, provided the same overall force-displacement relation-
ship is approximately retained.







TABLE 4-1

MAXIMUM ALLOWABLE SHEARS FOR MARGINAL PUDDLE
WELDS SPACED 1 FOOT APART

METAL DECKING ALLOWABLE ULTIMATE SHEAR
GAUGE SHEAR (1b/ft) CAPACITY (1b/ft)
16 1920 5760

18 1540 4620

‘ 20 1150 3450

22 960 2880







TABLE 4-2

MAXIMUM TRANSFERABLE FORCES AND MEDIAN
f GROUND ACCELERATIONS THAT PRODUCE THESE FORCES

METAL DECKING MAXIMUM MEDIAN

GAUGE FORCE (kips) - PGA
16 576 1.3g
18 462 1.1g
20 345 1.0 g
‘ .22 288 0.90 g
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5. SUMMARY AND RECOMMENDATIONS

An assessment of the probabilities of seismic induced failures
of the Indian Point Unit 2 nuclear facility (Reference 1) identified
impact between the roof of the Unit 2 control building and the Unit 1
superheater building as a potential seismic failure mode for ground
motions with accelerations in excess of approximately 0.27g. There are
several possible methods of increasing the seismic capacity for this
impact mode. This report dealt with the most promising of these methods
which consists of increasing the current 1.5 inch gap between the two
buildings to create a gap of 3-3:5 inches and inserting rubber pads in
this gap to act as impact absorbérs.

In order to evaluate the effects of these pads, mathematical two-
dimensional models of the control building and the superheater building
were created. The compression stiffnesses of the rubber pads were lumped
together in one spring connecting the two models. Linear analyses were
performed on these models in order to obtain an appropriate total sbrinq
stiffness. An artificial ground motion and two real earthquake records
provided the input for these analyses. Due to the fact that the pads
would only be attached to one building (and, hence, never be in tension)
and that rubber becomes stiffer as it is compressed, it was necessary to
conduct several nonlinear analyses taking the above into account. These
analyses were performed using real earthquake records. Runs were made
with the ground acceleration scaled to 1.0g and 1.2g. These analyses
verified the spring stiffness chosen by the linear analyses.

A brief analysis of the control building roof established the
puddle weld connections between the metal decking and the underlying
support beam as the coﬁtro]]ing factor in establishing the ultimate
capacity of this system. Several capacities based on the metal decking
thickness have been determined. Ground accelerations that would produce
these forces have been calculated. These range from 0.90g to 1.3q.
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Several possible design methods were evaluated and the
recommended method is discussed. Typical rubber pads have been selected
that would conform to the analyses, and design specifications for their
installation have been detailed. Other specifications are listed that
would ensure that the puddie weld connections would control the ultimate
capacity.

e
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APPENDIX B
INDIAN POINT 2 FIRE RISK RELATED MODIFICATIONS

B.1 INTRODUCTION

In the Indian Point 2 fire analysis, contained in the Indian Point
Probabilistic Safety Study (IPPSS) (Section 7.3.1 of Reference B-1) the
overall risk due to fires is found to be dominated by two fire zones:
(1) the switchgear room, and (2) the electrical tunnel. In this
appendix, the risk effects of a plant modification to reduce the
frequency of fire initiated core melt events is evaluated.

The fire scenarios originating in those zones proceed through these
stages: occurrence, propagation, and extinguishment of the fire itself,
and the impact of the fire on the safety components. Modifications can
be proposed to affect one or more aspects of fire occurrence and lead to
reduction in the overall fire risk. The most effective modification is
the installation of additional transfer switches in the already existing
alternate shutdown system (ASDS) and relocating of the alternate
pneumatic indicators for steam generator levels and pressurizer level and
pressure to outside the containment. The additional transfer switches
would facilitate a quicker connection to an alternate power source for
one train of component cooling pumps, charging pumps, and service water
pumps.

The dominant fire scenario in the IPPSS (Section 7.3.1) is loss of the
component cooling system (CCS) and the normal charging system (CVCS) (due
to power cable failure) and loss of all mitigating systems. A small LOCA
via reactor coolant pump (RCP) seal failure results from CCS and charging
system failure.

To quantify the frequencies of core melt and release categories after the
modification is completed, we need a more detailed 1ist of contributors
for the IPPSS. This is because, when the dominant contributors are
reduced, other formerly noncontributing areas may gain importance. The
IPPSS frequencies are reviewed in Section B.2.

The different aspects of a fire incident are analyzed in Section B.3.

The details of the modification and al1 the necessary assumptions for
evaluating the impact of this modification are given in Section B.4. The
impact of the modification is evaluated in Section B.5. The results are
summarized in Table B-1.
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B.2 IPPSS FIRE RISK

The IPPSS fire risk results are needed for: (1) choosing the type of
modification; and (2) measuring the reduction in the frequencies of core
melt and release categories. In Section 7.3.1 of the Indian Point
Probabilistic Safety Study, these frequencies are calculated in terms of
the dominant contributors. Most of the fire zones were not explicitly
analyzed quantitatively, judging that their contribution would be
insignificant. Typically, these fire zones contained only a few safety
related components. The proposed modification would certainly change the
pattern of contributors to the release categories and core melt. The
fire risk from all fire zones not explicitly quantified in the IPPSS are
now so quantified. Table B-2 summarizes the results and Section B.6
gives the details. The fire zone designating numbers are taken from
Reference B-2. All the areas that contain some safety components per
Reference B-2 are included here. The results of Section 7.3.1 of the
IPPSS are directly used in Table B-2. For areas not originally
quantified in Section 7.3.1 of the IPPSS, point values (mean frequencies)
are estimated per formulations given in Section B.6. The fire zones
analyzed in Section 7.3.1 of the IPPSS are found to be (as expected) the
dominant contributors to core melt and damage states SE and TE. However,
the mean frequency of other damage states are found to be dominated by
fire zones not explicitly quantified in Section 7.3.1. Two comments are
in order here. First, the increased frequency of these damage states has
very little impact on the overall frequency of the damage states. The
IPPSS mean frequency of release category 8A increases from 4.8 x 10-9
per reactor year (from Table 8.3-2 of the IPPSS) to 4.9 x 10-° per
reactor year. Second, the main contributors to this increase are
computed by conservative methods, and a more rigorous evaluation is
expected to yield smaller frequencies and an overall 8A frequency very
close to that presented in the IPPS%. The overall IPPSS mean frequency
of release category 8B is 9.1 x 107° per reactor year (from Table 8.3-2
of the IPPSS) and is significantly larger than 1.8 x 10'5, the new
frequency of 8B due to fires. The latter is now dominated by
contributions from fire zones that were not explicitly quantified in
Section 7.3.1 of, the IPPS. In Section B.6, we find that many
conservative measures are incorporated in the quantification of these
dominating fire zones.

B.3 BASIS FOR MODIFICATION

In this section, the basis for the proposed modification is examined. A
typical quantification process for a critical fire area can be written as

¢Damage = MireQPlant

where Afjpre represents fire phenomenology and Qpyant represents the
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impact of fire on accident sequences. By fire phenomenology we mean the
occurrence of fire in critical areas, its propagation to vital
components, and failure of extinguishment features to put out the fire in
time to prevent the failure of vital components. The conditional
frequency (given the fire) Qpyant represents the frequency of failure

of vital components, the frequency of failure in restoring a failed
component, and the unavailability of components independent from fire.
The frequency of fires is obtained from statistical data.

Plant response to a fire incident can be altered by introducing new
equipment or new power.sources to existing equipment. In the IPPSS
(Section 7.3.1), we find that there are two important areas (the
switchgear room and the electrical tunnel) through which the power cables
of almost all vital components are routed. Also, we find that the
dominant accident sequence is a small LOCA via RCP seal failure and
multiple loss of engineered safequards. If seal failure can be
prevented, core melt due to other initiating events (we have assumed a
reactor trip as the enveloping initiating event) would depend on the
availability of the turbine-driven or a motor-driven auxiliary feedwater
pump. The turbine-driven pump can be started and brought up to speed
independent of the switchgear room or the electrical tunnel. A
motor-driven auxiliary feedwater pump can be powered from the alternate
shutdown system.

In Section 7.3.1 of the IPPSS, we find that the existing alternate
shutdown system configuration does not provide adequate protection to
prevent RCP seal failure. This is because to power a charging pump
and/or a component cooling pump from the alternate shutdown source, a
cable (or cables) must be run from disconnect switch(es) near the
pump(s), replacing the original power cable(s). The process was judged
to take longer than a half hour, thereby not preventing RCP seal
failure. It should be noted that the half hour is the conservatively
assumed time to RCP seal failure in the absence of seal water injection
and thermal barrier cooling.

The process can be expedited by installing fixed alternate cabling and
transfer switches and connecting both normal and alternate power cables
to the switches. The operators can then switch to the alternate shutdown
system by simply throwing the transfer switches. If the seal failure is
prevented, the plant can be safely shut down using the secondary side
cooling features. However, it is necessary to monitor the steam
generator levels and pressurizer level and pressure. It is proposed that
the existing alternate pneumatic indicators for these parameters be
relocated outside the containment. More details about this modification
are given in the following section.
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B.4 DESCRIPTION OF MODIFICATION

The most effective modification is the installation of transfer switches
for one train of service water pumps, charging pumps, and component
cooling pumps and relocating pneumatic level and pressure indicators
outside the containment. The switches will allow an operator to transfer
the power source for these pumps to the Indian Point Unit 1 switchgear
within the first half hour of an accident that disables the component
cooling and charging pumps. Figure B-1 shows the transfer switch that is
already installed for a motor-driven auxiliary feedwater pump. It is
assumed that the proposed ones will be very similar to this one.

This modification is judged to be the most effective because it
complements another major modification, the alternate shutdown system
installed previously. It does not require major rewiring of power or
control circuits or installation of new major components.

The alternate shutdown system is described in Reference B-3. It uses

. Indian Point Unit 1 switchgear and power cables are run to supply at

least one service water pump, one motor-driven auxiliary feedwater pump, .
one component cooling pump, and one charging pump. With the proposed ‘
modification, the operators can transfer the power source of the

dedicated pumps by manually throwing a switch near the pump location. Of
course, they have to Toad the Unit 1 switchgear (which must be

accomplished locally) prior to engaging the transfer switch(es). The

power cables of the alternate shutdown system are routed through areas
independent from the switchgear room, the electrical tunnel, the cable
speading room, the control room, containment spray pump room (fire

zone 2), and the primary makeup pump area (fire zone 2B). It is assumed

in this analysis that the procedures will be modified to address the
addition of the new switches and the system will be functionally tested
prior to service. Furthermore, as part of this modification, the

pneumatic indicators installed near the airlock in the containment for

steam generator level and pressurizer level and pressure will be

relocated to outside the containment.

B.5 FIRE RISK AFTER THE MODIFICATION

The modification impacts mainly those fire scenarios such as fires in the
electrical tunnel or switchgear room where many vital components may be
affected. Table B-3 summarizes the results in terms of mean frequencies
of the contributions from all fire zones. The modification has reduced
the contributions from the electrical tunnel, the switchgear room, and
the containment spray pump area. The other fire areas are either not
affected by the modification or the impact is insignificant.
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B.5.1 AREAS NOT AFFECTED

The cable spreading room and the control room fire scenarios are not
significantly affected because the IPPSS included provisions

for the alternate shutdown system (before the proposed modification).

In those scenarios, credit is given to the operators reactivating
normally running components such as a charging pump and a component
cooling pump provided that they are inadvertently stopped by a fire.
Inadvertent stoppage of these pumps due to fire is deemed to be a
comparatively lower frequency event. Thus, the possibility of an RCP
seal failure (small LOCA) is not analyzed. It should be noted that in a
cable spreading room or control room fire, only control and instrumenta-
tion circuits are affected. Even if it is assumed that all indications
are lost, the operators can use the existing pneumatic indicators and
aftivate the pumps from the switchgear room to safely shut down the
plant.

The modification cannot have a significant impact on the contribution
from pump rooms such as fire zone 1 for CCS pumps or zone 9 for the

SI pumps. For these cases, the fire will disable all power feeds to the
pumps or the pumps themselves, thus the fire would render the proposed
transfer switch ineffective. For the remaining areas, the modification
cannot help the restoration of the affected system because the
components within those areas are not powered by the alternate shutdown
system.

B.5.2 IMPACT ON SWITCHGEAR ROOM CONTRIBUTION

The main impact of the proposed modification on a switchgear room fire
is' decreasing the likelihood of an RCP seal LOCA. In a switchgear room
fire, if both switchgear cabinets or the power cables are affected, the
power to all CCS pumps and charging pumps would be 1ost. With the
proposed modification, the operators can activate switchgear of

Unit 1 (which has to be done locally) and throw the transfer:switches of
the CCS pump and/or the charging pump and reactivate the RCP seal
cooling function. The relevant valves would be in their normal oper-
ating position and it is deemed very unlikely for the switchgear room
fire to cause inadvertent closure of these valves. The transfer to the
Unit 1 switchgear has to be completed within the first half hour of loss
of all RCP seal cooling.

The conditional frequency, Qg;, of seal LOCA given a large fire in the
switchgear room can then be written as

Qs1 = Que,s1 * Qsu + Qccs

where
QHE,Sl = human error; fai]ure of the operators to reactivate the
CCS pump within one half hour.
Qsy = failure of the transfer switch:
Qccs = failure of the component cooling pump.
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and

Qccs = Qcs,p + 2% ¢cs *+ Qces,M

where
QCCS,D 5 failure of the CCS pump on demand.
Accs = failure of the CCS pump during operation (per hour).

Qccs,m = unavailability of CCS pump due to maintenance.

The total time period that the component cooling pump is needed to
operate is taken to be 24 hours.

The main contributor to Qup g is judged to be failure of the control
room operators to initiate ﬁge process for transferring to the alternate
shutdown system. The large fire in the switchgear room is judged to
pose a medium to high stress level on the operators. There will be at
least three operators involved in making the decision. Reference B-4
gives human error frequencies and has defined levels of dependency among
the operators. It is judged that one of the operators will be strongly
dependent on the other two and the level of dependence of the other two
on one another will be Tow. Reference B-4 suggests 0.1 for the
frequency of human error for one operator under very high levels of
stress. For the conditional frequency of a second operator making the
same error, Reference B-4 suggests a point value of 0.15. Based on
these suggested frequencies, we have chosen Qg §1 to be lognormally

distributed with the following characteristic vdlues
Qug,S1,05 = 9.0 x 103
’QHE,SI,50'= 3.0 x 10-2
QHE,Sl,95ﬂ= 1.0 x 1071
gy " 30X 1072

Table B-4 gives the frequencies of Qsy, Qccs,p» Agcs and

Qccs.me Using those frequencies and the pre01ous?y given human error
freqliency the conditional frequency of seal LOCA is evaluated. Its
characteristic values are:

Qs1,05 = 1.7 x 10-2
Qs1,50 = 3.7 x 10-2
Qs1,95 = 9.8 x 1072 .
aq.. =46 x 1072
Sl
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In a large switchgear room fire, all the small LOCA mitigating functions
will be lost. Thus, if a seal LOCA occurs, the operators have to turn
on at least one auxiliary feedwater pump and at least one SI pump. The
turbine-driven auxiliary feedwater pump is independent of the switchgear
room. A motor-driven auxiliary feedwater pump can be activated using
the alternate shutdown system. However, the SI pumps would be affected
by the fire and would not be available within 1 hour of seal failure.

Thus, core melt is taken to be certainty in the case of seal failure.
The conditional frequency of core melt Qg 14 can then be written as

Qcm,14 = Qs1
The characteristic values of Qgy 14 are:
QcM,14,05 = 1.7 X 10-2
Qcm, 14,50 = 3.7 x 1072
QcM,14,95 = 9.8 x 1072
aq = 4.6 x 1072
CM,14

The containment spray pumps and containment fan cooler units will be
lost in a switchgear room fire. The alternate shutdown system does not
have any provisions for restoring the power to these components. Thus,
a core melt due to seal failure would lead to plant damage state SE.
The unconditional frequency of damage state SE is then

[} -
dse,14 = ®se,14 Oom, 14

where ¢sg, 14 Ts the base case frequency of state SE due to switch-
gear fires given in the IPPSS.

If the seal failure is prevented, the initiating event becomes a tran-
sient (reactor trip is assumed here). Safe shutdown can be achieved if
the AFWS or bleed and feed mode of core cooling is employed. The latter
is not possible because the PORV block valves would be lost due to loss
of both safety MCCS 26A and 26B. Also, there is no immediate power to
SI pumps. Of the auxiliary feedwater system, either the turbine-driven
pump or one motor-driven pump (by connecting to the alternate shutdown
system) can be used. The conditional frequency, QcM ;, of core melt
(given a large switchgear room fire and successful RCP seal cooling or
injection) is then equal to the unavailability of AFWS. It is deemed
that human error contribution is very small because the successful
alignment of CCS and charging pumps would have a reassuring effect on
the operators. The unavailability of AFWS due to other causes as
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evaluated in Section 1.5.2.3.9 of the IPPSS is used here. The distri-
bution is approximated by a lognormal distribution with the following
characteristic values:

QcM,T,14,05 = 4.7 x 107
Qcw,T,14,50 = 1.3 x 1074
Qcw,T,14,95 = 3.6 x 107
Q114 1.6 x 1074

Then the unconditional frequency of damage state TE becomes:

1 -
¢7e,14 = ¢se,14 Um,T,14

The base case frequency of damage state SE is used because it is equal
to the frequency of large fires in the switchgear room. The mean of the
frequency of damage state TE after the proposed modification is given in
Table B-3.

B.5.3 IMPACT ON ELECTRICAL TUNNEL CONTRIBUTION
B.5.3.1 Fire at the Right Stack of Trays

The electrical tunnel contribution is also affected by the proposed
modification. If the fire affects only the right stack of trays, damage
states SEF and SLF would result (in this study we only use SEF and
include all SLF contributions in SEF). The operators can prevent seal
failure as described earlier. The conditional frequency of failure to
prevent seal LOCA is Qg1 which was evaluated earlier.

] [}

In the base case evaluation of fire risk, the electrical tunnel is
evaluated in two parts: (1) fire zone 1A on the PAB side, and (2) 32A
on the control building side. The unconditional frequencies of SEF due
to fire in these areas can be written as:

] - [] -
oseF,1A = ®ser,32a = (Oser,1a * Osir,1a) Q51

This equation reflects the fact that base case SEF and SLF frequencies
of the pgrtions of the tunnel are equal. The mean values are given in
Table B-3.

If the seal failure is prevented, the initiating event becomes a tran-
sient (reactor trip is assumed here). Safe shutdown can be achieved if
the AFWS or bleed and feed mode of core cooling is employed. The two
safety MCCs will be failed in a fire in the right stack of trays. Thus,
the PORY block valves will not be abie to be opened for bleed and feed,
and similar to the switchgear room fire, if AFWS is not activated core
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melt could occur. The auxiliary feedwater system is independent from
this fire. From Section 1.5.2.3.9 of the IPPSS the unavailability of
AFWS is obtained. It is approximated with a lognormal distribution with
the following characteristic values:

Qcm,T,ET,05 = 1.7 x 1076

Qcw,T,ET,50 = 1.1 x 1075 "
QcM,T,ET,95 = 6.5 x 1075
oq = 1.9 x 1072

CM,T,ET

The containment spray system would also fail from a fire in the right
stack of trays. Thus, the unconditional frequency of TEF becomes

] - ] -
OTeF, 1A = O1EF,324 = MauxFrfRACTY) Qoy 1 £7
where

Aaux = frequency of fires in the PAB, the control building (CB)
or the fan house (FH).

fT = fraction of PAB, CB and fFH fires that occur in the electrical
tunnel in the PAB.
fR = fraction of electrical tunnel fires that occur in the right

stack of trays.
conditional frequency of fire propagation.

Q(Tv)

These parameters are evaluated in Section 7.3.1.4 of the IPPSS and they
are summarized in Table B-4. The mean frequencies of damage state TEF
after the proposed modifications are given in Table B-3.

B.5.3.2 Fire Affecting Both Stacks of Trays
If the fire affects both stacks of trays, from the base case study,

damage state SE would result. The seal failure may be prevented using
the modified alternate shutdown system. The conditional frequency of

seal failure is again Qgj. Thus, the unconditional frequency of
damage state SE becomes: ; )

] -
¢se,1a = PsE,1a%:

] -
dse,32a = ¥sE,32a%51
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If seal failure is prevented, a transient (we assume reactor trip) would
occur, The bleed and feed mode of core cooling would not be available
because the two safety MCCs would be lost. Two trains of AFWS can be
made available manually. Similar to switchgear room fire, it is deemed
that human error contribution is very small because the successful
alignment of CCS and charging pumps would have a reassuring effect on
the operators. The unavailability of AFWS due to other causes as
evaluated in Section 1.5.2.3.9 of the IPPSS is used here. Using the
results from the switchgear room fire study, we write

Qum, 7,14 = %m,7,328 = %om, 7,14

and for the unconditional frequencies
! = i
o1E,1n = ¢sg,1a%M,T,1A

] -
®TE,32a = ®sE,32a%m,T,32A

The mean frequencies of damage state TE after the proposed modifications
are given in Table B-3.

B.5.4 IMPACT ON CONTAINMENT SPRAY PUMP AREA, FIRE ZONES 2 AND 2A

The power cables of all CCS pumps are routed through these two fire
zones, where the containment spray pumps, the primary water makeup pumps
and the spray additive tank are located. Since the transfer switch and
the power cable for one CCS pump from the alternate shutdown system
would not be located in these areas, there is a very small likelihood
for a single fire or coincident fires simultaneously affecting the
contents of these fire zones and failing the power source transfer
capability.

i *
One component cooling pump can be made available manually by trans-
ferring the power source to the alternate shutdown system, thus
preventing seal failure. The conditional frequency, Qgi, which was
evaluated earlier in this appendix is also applicable aere. The
frequencies of damage states SEF and SE are reduced by Qgy. Table B-3
shows the mean values. For damage state SEF, the unavai?abi]ity of CCS
is reduced by Qgj. For damage state SE, the unavailabilities of CCS
and service water system (SWS) are reduced by Qg;.

B.5.5 IMPACT ON THE RELEASE CATEGORIES DUE TO FIRE

Three release categories, 88, 8A, and 2RW may result from a fire inci-
dent. Their frequencies of occurrence are evaluated from the major
contributors as determined by the mean values of Table B-3. The results
are summarized in Table B8-1.

The frequency of release category 8B is dominated by the frequency of
damage state TEC from fire zone 74A (electrical penetration area), by

8-10




the frequency of damage state TEFC from fire zone 23 (auxiliary boiler
feed pump room), and by damage state TEFC from fire zone 11 (the cable
spreading room).

%88 = 1eC,74n * ®TEFC,23 * OTEFC,11 = MauxTrQlTy) Qs

* Muxf1lQs1 + Qpec * Qpopy) * Acspfesitg) Qg Qe

A1l the parameters of this equation (such as Apyy,fy, etc.) are
defined and evaluated either in Section 8.6 of this report or in
Section 7.3.1 of the IPPSS. The characteristic values of release
category 8B after the proposed modifications are given in Table B-1.

" The frequency of release category 8A from fires is dominated by the

frequency of damage state SEF from fire zones 1A and 32A (both portions
of the electrical tunnel).

] - 1 [] - ]
bgn = Pser,1a * PsEF, 320 T 2bser 1A

= 2oser 1a * dsiF,18) Oy

The base case frequencies ¢ger 1a and g F 14 are taken from

Section 7.3.1 of the IPPSS.” The parameter’Qq is evaluated earlier in
this section. The characteristic values of release category 8A after
the proposed modifications are given in Table B-1.

The frequency of release category 2RW from fires is dominated by the
frequency of damage state SE from fire zones 1A and 32A (both portions
of the electrical tunnel), fire zone 14 (the switchgear room), and by
the ?requenC{lof damage state TE from fire zone 11 (the cable spreading
room). : ‘

1 - 1 ] [} t
P2rw = ®se,1a T PsE,328 * OsE,14 F OTE,11
= Muxfrfall + Qlrp)10gy + A pyxfouafs Qg 0y 14

* AcspfesQtg)Qslye

A1l the parameters of this equation (such as xpyy,f7, etc.) are

defined and evaluated either in this Appendix or in Section 7.3.1 of the
IPPSS. The characteristic values of release category 2RW are given in
Table B-1.

The frequency of core melt from fires is now dominated by the frequency of
damage state TEC from fire zone 74A (the electrical penetration area),
the frequency of state TEFC from fire zone 23 (the auxiliary boiler feed




ey



pump room), the frequencies of damage states SEF and SE from fire zones
1A and 32A (both portions of the electricl tunnel) and by the frequency
of damage state TEFC from fire zone 11 (the cable spreading room).

t - J ] 1
b = OTec,7an * OTEFC,23 * OSEF,1A * OSEF,328 T ¥SE,1A

]
: * dse,32a * ®sE,14 * OvEFC,11

A1l the parameters of this equation have been defined earlier in this
section. Thus, the characteristic values of the core melt frequency after the

fixes are given in Table B-1.

B.6 HIGHLIGHTS OF THE IPPSS QUANTIFICATION

In this section, the methods used for calculating the risk from the fire
zones not explicitly quantified in Section 7.3.1 of the IPPSS are
described. The details of quantification for some areas are also high-
1ighted.

B.6.1 THE GENERAL FORMULATIONS

In Section 7.3.1 of the IPPSS, it is found that fires cannot cause a
large or medium LOCA. The simultaneous occurrence of these initiating

. events and a fire disabling part or most of the mitigating systems can

be shown to be dominated by the frequencies of these sequences due to
causes other than fire.

For a small LOCA, it is found that fire can only lead to a reactor
coolant pump seal failure (thereby leading to a small LOCA) and cannot
cause any other type of breach in the primary system (Section 7.3.1 of
the IPPSS). To simplify the calculations, the delayed melts (e.g., due
to failure of' the recirculation system) are combined with early melts.
Core melt is computed in two parts: (1) core melt due to a small LOCA,
and (2) core melt due to a transient. The transients are grouped

together and reactor trip is chosen to be the representing transient
initiating event.

dcore melt = éCM,small LOCA * ¢CM,transient

ArirelQep + Qsy + Qces(Qst * Qgec
+ QcF + Qporv *+ QaFus)]

éCM,small LOCA

dci, transient = AFirel(Qs1 + Qrec *+ Qporv)Qarus]

where

Afire = frequency of fire failing a specified group of vital
components.

unavailability of system i.

Q;
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electric power system.

service water system.

CCS = component cooling water system.

SI = safety injection system.

REC = recirculation system.

CF = containment fan cooling system.

PORYV ='power-operated relief valves (block valves are used for bleed
and feed operation).

AFWS = auxiliary feedwater system.

The equation for core melt due a small LOCA is based on the event tree
of Figure 7.3.1-6 of the IPPSS. The systems referenced previously are
analyzed in Section 1.5.2 of the IPPSS, except for the PORV which is
analyzed in Section 1.3.3.9 of the IPPSS. The unavailability of these
systems is given in Section 1.5.2 for different boundary conditions. In
that core melt equation, it is assumed that total loss of electric power
or service water will lead to RCP seal failure and loss of all miti-
gating features. It is also assumed that total loss of component

0 cooling leads to loss of the charging pumps and, consequently, a small

LOCA via the RCP seals. The availability of the containment fan coolers
determines the availability of the recirculation system when the compo-
nent cooling system is not available.

The equation for core melt due to a transient is based on the event tree

of Figure 7.3.1-7 of the IPPSS. The plant damage states are computed
from the following equations:

oserc = AFirelOccs(Qst + Qpec * QporyQarws)]
¢SEF = ¢seFclcs
oSEC = AFirelQccsQcr + Qsy]
0se = ArirelQep + QsuQcs + QccsQcrQcs]
¢TEFC = OCM,transient
¢1eF = ®TEFCACS
¢TEC = $TEFCOCF
¢1E = ¢TEFCQCFOCS
‘ where the different parameters are defined e;arh‘er and

Qcs = unavailability of the containment spray system (this system
is analyzed in Section 1.5.2 of the IPPSS).

8-13







The frequencies of the release categories are computed h%ing

‘ 688 = MrirelQsy * Qccs{Qs1 + Qrec + Qcr) + (Qs1 + Qpec * Qorv)QAFws]
¢8A = ArirelQccs(Qsy + Qpec) + (Qs1 + Qrec * Qporv)QAFwsIQcs
o2RW = ArirelQep * Qsulcs + QccsQcrlcs
+ (Qsy + Qrec + Qporv)QaFwsQcrFacs]

The mean of the frequency of AfFjre is conservatively taken as 10-3

for each fire zone in the primary auxiliary building (PAB), the fan
house (FH), the control building (CB), and the containment. For those
areas in which the core melt and damage state frequencies are evaluated,
this mean frequency is reevaluated using distributions of the frequency
of fires in the overall building and the fraction of those fires
occurring in the specific area.

Table B-5 gives the results and input information for core melt and
damage state calculations. All five zones are addressed. The details
of some of the calculations are highlighted hereafter.

B.6.2 FIRE ZONE 1, CCS PUMP ROOM

Fire zone 1 is located at Elevation 68' of the PAB. The three component
cooling pumps are installed in this area. The frequency of failure of

all three pumps due to a fire incident, AFjre, 1S shown as a
0 fraction of auxiliary building fires

J
s’ AFire = Aauxfl
In Section 7.3.1 of the IPPSS, we find:
i -1
)\AUX,Os = 0-015“ ry
- -1
_ AAUX,SO = 0.033 ry
_ -1
AAUX,QS = 0,053 ry
- -1
akAUX = 0.034 ry

The fraction f; is the fraction of fires that may occur in fire zone 1
and be of sufficient severity to fail all three CCS pumps. It is
evaluated judgmentally based on the experience gained in doing the
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analysis of Section 7.3.1 of the”IPPSS, and is chosen to be lognormally
distributed with the following characteristic values:

B -4
f) 05 = 5:0 x 10
f1 a0 = 5.0 x 107
1,50 = °-Y X
_ -2
fl,gs = 5.0 % 10
ag, = 13x 1072

The product of these two distributions, AFires Which is the
frequency of fires in fire zone 1 that would fail all three CCS pumps,
yields the following characteristic values (per reactor year):

_ -5
AFire’os = 1.6 X 10
A - 0.9 x 107°
Fire,50 = 7*
_ -3
)‘Fire,95 =1.7 x 10
N = 4.4 x 107%
Fire

The mean unavailabilities of the mitigating systems are taken from
Section 1.5. 2 of the IPPSS. The formulations given in Section B.6.1 are
used to evaluate the core melt and other plant damage states.

B.6.3 FIRE ZONE 15, CONTROL ROOM

The control room is directly above the cable spreading room and contains

the control and instrumentation cables, controls, and readouts of

virtually all the systems of the plant. There are no motive power

cables in the area. The area is manned continuously. There are fire
detectors inside the control cabinets. The fire extinguishment capability for
the area consists of two hose stations and a class A fire extinguisher
adjacent to the zone and several 15-pound carbon dioxide extinguishers

inside the control room. The operators also have access to breathing
apparatus that can be used in case of smoke in the area.

The most critical area within the control room is the control cabinet of
safety components (cabinet numbers SB1 and SB2) which are directly above
the critical area in the cable spreading room that was analyzed in
Section 7.3.1 of the IPPSS. A fire in these cabinets would have the
same impact on plant safety as a cable spreading room fire at the center
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of the northern wall. However, in this case, the operators would detect
the fire almost immediately and attempt to extinguish it in a short
period of time. Also, the transient fuels in the control room are
Jjudged to be significantly less than the cable spreading room. Not all
control room fires would lead to the evacuation of the area because
operators can wear breathing apparatus and the control room HVAC can
purge the contaminated control room air.

Fires affecting cabinets other than those controlling the safety compo-
nents (i.e., SBl and SB2) will not have severe impact on the plant's
safety margin. A fire affecting SB1l and SB2 will result in accident
sequences similar to those analyzed for cable spreading room fires in
Section 7.3.1.2.4 of the IPPSS. It is judged that the frequency of core
melt or other damage states from control room fires is just a fraction
of the frequency of the same state from cable spreading room fires.

This fraction, fgp, is judged to have the following histogram:

e Cumulative
fer Probability’ | gropapility
0.01 0.05 0.05
0.03 0.20 0.25
0.10 0.25 0.50
0.30 0.25 0.75
0.75 0.20 0.95
1.00 0.05 1.00

The mean of this distribution is 0.31. For example, the core melt
frequency from control room fires is obtained from

dcm,cR = Ferbem,csr
where

dCM,CSR = core melt frequency from cable spreading room fires.
The mean frequencies are given in Table B-5.
B.6.4 FIRE ZONE 27A, CORRIDOR
This corridor at Elevation 98' of the primary auxiliary building
contains the safety related motor control centers 26A and 26B. The
controls of all safety related motor-operated valves pass through these
motor control centers. It is a controlled access area. Considering the
frequency of fires in other areas and the fire propagation analysis

performed for other areas, the frequency of-failing both of the motor
control centers is written as

Arire = Mauxfazafer
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where

Apux = frequency of auxiliary building fires.

fa7a = the fraction of auxiliary building fires that may occur at
the motor control center area.

fpr = the fraction of motor control center area fires that may

occur between the two safety cabinets and be large enough to
fail both of them.

The fraction, fy75, of auxiliary building fires in the motor control
center area is assessed by comparing two similar parameters for the
switchgear area, fsyg, and electrical tunnel area, fy, of

Section 7.3.1 of the IPPSS. The probability distribution of foya is
lognormal and has the following characteristic values:

fa7a.05 = 0-03
Fa7a,50 = 0-1
fa7a,95 = 0-3
afZ?A =-0.12

The fraction, fpp, of motor control center fires that may occur

between the two cabinets and be large enough to cause damage to both of
them is assessed by comparing similar frequencies for cable spreading
room fires, feg; for the electrical tunnel fires, fp; and switchgear
room fires, f5¥ of Section 7.3.1 of the IPPSS. The probability

0

distribution,of fpg is lognormal and has the following characteristic
values: ) )

£ = 2.0 x 1073

PF,05 *

f = 2.0 x 1072

PF,50 :

f = 2.0 x 10'7

PF,95 *

= 5.3 x 1072

of

PF




The frequency of fires in fire zone 27A is computed by using proba-
» bilistic arithmetic. The resulting distribution has the following
‘ characteristic values (per reactor year):

_ -6
AFire’Os = 4,9 x 10

= 6.9 x 107°
AFire,50 = 0.9 X
g = 8.2 x 1074

fire,95 .
o  =22x107"
fire

Since the PORY block valves are normally closed and are powered from
these motor control centers, it is assumed that their control and motive
power will be lost and, therefore, they will fail closed. It is also
assumed that the CCS, AFW, EP, and SW systems will not be adversely
affected by the fire. This is because CCS and SW are normally in oper-
ation; their valves would fail as they are and the pumps would not be
affected by the fire. The AFW valves fail open upon loss of power and
the pump controls would not be affected by the MCC failure. The
electric power is very likely to continue to provide power to the
switchgears. It is assumed that SI and recirculation unavailability

0 would increase significantly. Even if they become unity, their impact
on the frequency of core melt from fires in zone 27A would be insigni-
ficant because they will be dominated either by PORY unavailability (in
the gase of transients) or SW unavailability (in the case of a small
LOCA).

B.6.5 FIRE,ZONE 74A, THE ELECTRICAL PENETRATION AREA

Fire zone 74A is the electrical penetration area at Elevation 51' of. the
fan house. It is the far end of the electrical tunnel. The cable trays
of this area are stacked in a fashion similar to the electrical tunnel.
The control cables for the auxiliary feedwater pumps and their regu-
lating valves, the power cables for the containment fan coolers, and the
power and control cables for the PORVs and their associated block valves
are located in this area. The conditions are similar to those of the
left stack of trays in the electrical tunnel except that the power
cables of the safety injection pumps are not run through this area.
Therefore, the frequency of fires, Afjre, that may fail a vital set

of cables is derived using results from the electrical tunnel analysis
part of the IPPSS. He write

Mrire = AauxfrQlry)

where

fire zone 74A (this is defined in Section 7.3.1.3.1 of the

. fT = the fraction of auxiliary building fires that may occur in
IPPSS for the electrical tunnel).
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Q{ry) = the fraction of fires in fire zone 74A that are not
extinguished in time to prevent vital component failures
(derived in Section 7.3.1.4.2 of the IPPSS).

In Section 7.3.1.3.1 of the IPPSS, we find:

) -3

fT,OS - 8.0 X 10

fo = 4.0 x 1072
1,50 = 4

fo oo = 2.0 x 1077
7,95 = 2

ap = 6.5 x 1072
T

In Section 7.3.1.4.2 of the IPPSS, we find

Qgslty) = smaller than 1078

Qgglty) = 7.3 x 1072

0 Qgs(TH) = 0.68
= 0.21
*Q(r)

The product of these distributions yields the following characteristic
values for Afire (per reactor year):

_ -10
>‘Fire,05 =5.9 x 10
- 1.0 x 10”7
AFire,50 = 1.0 X
Aes - 2.1 x 1073
Fire,95 . ,
4

oy = 4,6 x 10
Fire .

B.6.6 FIRE ZONE 75A, OUTER ANNULUS OF CONTAINMENT

Fire zone 75A is the outer annulus of the containment at Elevation 46°'.
It contains the power and control cables for the PORVs and their block




valves and the power cables of all fan cooling units. The frequency of

fire, Afjre, that may occur in this area and fail the power cables
to all the fan coolers and PORVs is written as

AFire = Aconf7sa

where

Acony = the frequency of fires in the containment.,

A75A = the fraction of containment fires that may occur in

area 75A and fail the previously listed components.

The frequency of containment fires is taken from Reference B-5. A
Tognormal distribution is fitted to the upper and lower bounds reported
in that reference to simplify the quantification process. The
characteristic values of Acgy are (per reactor year):

_ =3
ACON,OS = 6.2 x 10

_ -2
ACON,SO =1,3 x 10

_ -2
ACON,QS = 2.8 x 10

2

N 1.5 x 10~
CON

The fraction, f754, of containment fires occurring in fire zone 75A

and failing the previously listed components is assessed by comparing
two similar parameters for the switchgear area, fsyg, and the .
electrical tunnel area, fy, of Section 7.3.1 of the IPPSS. The proba-

bility distribution of fyg55 is lognormal and has the following
‘characteristic values:

_ -3
f75A,05 =4,0 x 10

_ -2
f75A,50 = 2.0 x 10

_ -7
f75A,95 =1.,0 x 10 .

3.2 x 1072

o
f75a



The product of these two distributions yields the following character-
istic values for Afpjre (per reactor year):

- -5
)\Fire’os = 4.3 X 10
=2.9x10°%
AFire,50 = ¢+7 X
Aes = 1.5 x 1073
Fire,95 .
-4

oy 4,7 x 10
Fire
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TABLE B-1

CHARACTERISTIC VALUES OF THE FREQUENCIES OF RELEASE

CATEGORIES AND CORE MELT DUE TO FIRE AFTER

THE MODIFICATION OF INDIAN POINT 2

Release i Frequency
Category/ ProEgSg}1ty (per reactor year)
Core Melt After Modification
Release

Category 8B

Release

Category 8A

!

Release
Category 2RW

Core
Melt

5th Percentile
Median

95th Percentile’
Mean

5th Percentile
Median

95th Percentile
Mean

5th Percentile
Median

95th Percentile
Mean

5th Percentile
Median

95th Percentile
Mean

XX XX
-
o
]
E=9

X X X X
-
T
(8]

X X X X
p—
o
1
(o)}

H X X X
—
o
1
(3]
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TABLE B-2

IPPSS MEAN FREQUENCIES OF FIRE CONTRIBUTORS

Pire M SEFC | SEC SEF SE 1eFrc | TEC 1€F TE 88 8A 2R
Electrical 8.0-5 - - 2.4-5 5.6-5 - - - - - 2.4-5 5.6-5
Tunnel 1A )

ShG Room 14 5.6-5 - - - 5.6-5 - - - - - - 5.6-5
Electrical 5.6-5 - - 2.4-5 3.2-5 - - - - - 2.4-5 3.2-5
Tunnel 32A
Electrical 1.1-5 - 2.8-8 - 9.2-11 - 1.1-5 - 8.6-10 | 1.1-5 - 9.5-10
Penet. 74A
CSR 11 1.9-6 - - - - 1.6-6 - - 2.9-7 1.6-6 - 2.9-7
DG Room 10 9.0-7 8.5-~7 - - 4.4-8 - - - - 8.5-7 - 4.4-8
AFHS Pump 3.0-6 - - - - 3.0-6 3.0-12 | 2.3-10 | 2.3-16 | 3.0-6 2.3-10 | 2.3-16
Room 23
CCS Pump 3.3-7 3.1-7 2.3-8 2.3-11 | 1.5-10 | 6.1-11 | 6.1-17 | 4.6-15 | 4.6-21 | 3.3-7 2.3-11 }11.5-10
Room 1
CS Pump 3.3-7 - - 3.1-7 2.3-8 - - 6.1-11 | 6.1-17 - 3.1-7 2.3-8
om 2
eup Pump 3.3-7 - - 3.1.7 2.3-8 - - 6.1-11 } 6.1-17 - 3.1-7 2.3-8
m 2A
Control 5.7-7 - - - - 4.8-7 - - 8.9-8 4.8-7 - 8.9-8
Room 15
Containment 3.3-8 3.4-12 | 2.3-8 2.6-16 § 9.4-11 | 9.4-9 5.6-13 | 7.1-13 | 4.2-17 | 3.3-8 7.1-13 | 9.4-11
77A "
REC Pump 78A | 2.4-8 4,7-10 | 2.4-8 3.6-14 | 9.4-11 | 9.4-10 { 9.4~16 | 7.1-14 | 7.1-20 |2.4-8 1.1-13 ]9.4-11
SI Pump 8.1-8 1.0-8 5.1-8 1.0-11 | 3.8-10 | 2.0-8 2.0-14 | 2.0-11 | 2.0-17 |7.0-8 3.0-11 | 3.8-10
Room 9 -
valve ™ 8.1-8 1.0-8 5.1-8 1.0-11 |} 3.8-10 | 2.0-8 2.0-14 | 2.0-11 | 2.0-17 |7.0-8 3.0-11 |} 3.8-10
Room 13A
Quter 3.7-8 - 2.8-8 - 9.4-11 - 9.4-9 - 7.1-13 |3.7-8 - 9.5.11
Annul 75A
RCP Area 70A | 3.3-8 3.4-12 | 2.4-8 2.6-16 | 1.4-10 | 9.4-9 9.4-15 | 7.1-13 |7.1-19 |3.3-8 741-13 | 1.4-10
MCC Area 27A | 2.6-8 - - 1.4-9 1.1-8 - - 1.5-8 1.5-14 - 1.6-8 1.1-8
RCP Area 71A | 3.3-8 3.4-12 | 2.4-8 2.6-16 } 1.4-10 | 9.4-9 9.4-15 | 7.1-13 }7.1-19 |3.3-8 7.1-13 | 1.4-10
Total 2.1-4 1.4-6 2.8-7 4.9-5 1.4-4 5.1-6 1.1-5 "] 1.5-8 3.8-7 1.8-5 4.9-5 1.4-4

Note: Exponential notation is indicated in abbreviated form;

i.e., 8.0-5 = 8 x 10-5.
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TABLE B-3

MEAN FREQUENCIES OF FIRE CONTRIBUTORS AFTER "PROPOSED MODIFICATION

Fire Impact
Zone cM SEFC SEC SEF SE TEFC TEC TEF 13 88 8A 2RW of
Modification
Electrical 3.7-6 -- -— 1.1-6 2.5-6 = - - 9.2-9 9.0-9 - 1.1-6 2.5-6 Affected
Tunnel 1A .
SHWG Room 14 2.6-6 - - - 2.5-7 - - -- 9.0-9 - - 2.5-6 Affected
Electrical 2.6-6 - - 1.1-6 1.4-6 -- - 9.2-9 5.1-9 - 1.1-6 1.4-6 Affected
Tunnel 32A
Electrical 1.1-5 - 2.8-8 - 9.2-11 - 1.1-5 - 8.6-10 1.1-5 - 9.5-~10 Ho Effect
Penet. 74A .
CSR 11 1.9-6 - -- - - 1.6-6 - -- 2.9-7 1.6-6 -- 2.9-7 Ho Effect
0G Room 10 9.0-7 8.5-7 - - 4.4-8 - - - - 8.5-7 - 4.4-8 Ho Effect
AFNHS Pump 3.0-6 - - -— - 3.0-6 3.0-12 2.3-10 2.5-16 3.0-6 2.3-10 2.3-16 Ho Effect
?0 Room 23
~n
» gcs P?mp 3.3-7 3.1-7 2.3-8 2.3-11 1.5-10 6.1-11 6.1-17 4.6-15 4.6-21 3.3-7 2.3-11 1.5-10 No Effect
00m
€S Pump 1.5-8 - - 1.4-8 1.1-9 -- -- 6.1-11 6.1-17 - 1.4-8 1.1-9 Affected
Room 2
Makeup Pump 1.5-8 - - 1.4-8 1.1-9 - -- 6.1-11 6.1-17 - 1.4-8 1.1-9 Affected
Room 2A
Control 5.7-7 - - - -- 4.8-7 -- -- 8.9-8 4.8-7 -- 8.9-8 No Effect
Room 15
ggntainment 3.3-8 3.4-12 2.3-8 2.6-16 9.4-11 9.4-9 5.6-13 7.1-13 4.2-17 3.3-8 7.1-13 9.4-11 No Effect
A
REC Pump 78A 2.4-8 4.7-10 2.4-8 3.6-14 9.4-11 9.4-10 9.4-16 7.1-14 7.1-20 2.4-8 1.1-13 9.4-11 No Effect
SI Pump 8.1-8 1.0-8 5.1-8 1.0-11 3.8-10 2.0-8 2.0-14 2.0-11 2.0-17 7.0-8 3.0-11 3.8-10 No Effect
Ronm 9
Yalve 8.1-8 1.0-8 5.1-8 1.0-11 3.8-10 2.0-8 2.0-14 2.0-11 2.0-17 7.0-8 3.0-11 3.8-10 No Effect -
Room 13A -

Note: Exponential notation is indicated in abbreviated form; i.e., 8.0-5 = 8 x 10-5.
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) : TABLE B-3 (continued) i
MEAN FREQUENCIES OF FIRE CONTRIBUTORS AFTER PROPOSED MODIFICATION

Fire Impact
Zone cH SEFC SEC SEF SE TEFC TEC TEF TE 88 8A 2RW of
Modification
Quter 3.7-8 - 2.8-8 - 9.4-11 - 9.4-9 -- 7.1-13 3.7-8 - 9.5-11 No Effect

Annul 75A
RCP Area 70A | 3.3-8 |[3.4-12 | 2.4-8 2.6-16 | 1.4-10 | 9.4-9 9.4-15 | 7.1-13 | 7.1-19 | 3.3-8 | 7.1-13 | 1.4-10 | Mo Effect
HCC Area 27A | 2.6-8 -- -- 1.4-9 1;1-8 -- -- 1.5-8 1.5-14 - 1.6-8 1.1-8 No Effect
RCP Area 71A | 3.3-8 |3.4-12 | 2.4-8 2.6-16 | 1.4-10 | 9.4-9 9.4-15 | 7.1-13 | 7.1-19 | 3.3-8 | 7.1-13 | 1.4-10 | MNo Effect

Total 2.7-5 1.4-6 2.8-7 2.2-6 6.7-6 5.1-6 1.1-5, 3.4-8 4.0-7 1.8-5 2.2-6 6.7-6

Hote: Exponential notation is indicated in abbreviated form; i.e., 8.0-5 = 8 x 10-5.

-




o
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FREQUENCIES OF SEVERAL PARAMETERS USED

TABLE B-4

IN SECTION B.5

Parameter Distribution Mean Variance Source
QSN Lognormal 2.46 x 10"5 1.84 x 107'8 Table 1.5.1-4 of IPPSS, item 29.
QCCS D Lognormal 6.41 x 10'3 7.78 X 10'6 Table 1.5.1-4 of IPPSS, item 11.
’ »
Aces Lognormal 1.68 x 10-5 2.76 X 10"8 Table 1.5.1-4 of IPPSS, item 16.
per hour per hour
Qcs,m Lognormal 5.6 x 10°° |3.14 x 1077 |Table 1.5.1-13 of IPPSS, approx-
imating techniques Ty = 1.0,
A pux Gamma 0.034 Section 7.3.1.3 of IPPSS.
per year
r Lognormal 6.51 x 1072 |6.71 x 10™3 [Section 7.3.1.3 of IPPSS.
fR Almost Certain 0.5 - Section 7.3.1.4.3 of IPPSS.
Q(TV) See the Source 0.44 Section 7.3.1.4.2 of IPPSS.

H
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TABLE B-5

-IPPSS FIRE CONTRIBUTIONS

system; EP = electric power; SWS =

control center.

1 of 13
Core Melt Containment
Related Related Point Estimates
Fire Components Components
Area e ; o - Remarks
Hithin Outside Hithin Qutside £ Core . -
Fire Fire Fire Fire L Tre vel SEFC | SEC | SEF SE | TEFC | TEC | TEF TE
Area Area Area Area requency | HMelt
1: €CS s ¢ ¢S 1.0 -- CS 7.5-H 4.4-4 3.3-7 | 3.1-7 | 2.3-8 } 2.3-11]1.5-10 ] 6.1-11 | 6.1-17 | 4.6-15 [4.6-2] | Part of CCS
Pump Room | (all) (all) (all) system.
SIS 2.-4 CF 1.-6 88 = 3.3-7
AFNS 2.-5 8A = 2.3-11
EP  3.3-7 2RW = 1.5-10
SWS - 5.1-5 AAUY = 3.4-2
REC 5.-4 f2 = 0.013
PORY 6.2-3 EP is 10 times
(from page higher than
1.3-128 that of
for OP1) Table
1.5.2.2.1-2D
1A: SIS {all) PjCHG 1.0 €S P €S 1.0 | See 8.-5 - -- 2.4-5 |5.6-5 | -- - - - From
Electrical| CCS P |ccs 1.0 (any CF 1.0 | 7.3.1 Section 7.3.1
Tunnel fall) — }sis 1.0 CF p of the IPPSS,
RHR (all) P|AFWS 0.05 |(alIT page 7.3-27.
Cie P & CJEP  3.3-7
PORV P & T |SHS 5.1-4
AFd Pumps™ [REC 1.0
c PORV 1.0
2: ccs P [See Fire €s {all) CF 1.-61 4.4-4 3.3-7 -- - 3.1-7 12.3-8 | -- -~ 6.1-11{6.1-17 |88 = --
Contain- {al1) T ]Zone 1 {an) 8A = 3.1-7
ment Spray - | CS 1.0 2R4 = 2.3-8
Pump Room Aauxf2
= power cables; C = control cables; CHG = charging pumps; CCS = component cooling system; SIS = safety injection system; S = auxiliary feedwater

service water system; REC = recirculation system; PORY = PORVs and block valves; RHR = residual heat removal; MCC = motor
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TABLE B-5 (continued)

~ IPPSS FIRE CONTRIBUTIONS

2 of 13
Core Melt Containment
Related Related Point Estimates §
Fire Components Components
Area — - Remarks
H;thm Ogtnde Hithin Outside ﬁ?e Core
ire ire Fire Fire SEFC SEC SEF SE TEFC TEC TEF TE
Area Arca Areca Area Frequency | Helt

2A: cCs Plccs 1.0 CS P Cs 1.0 4.4-4 3.3-7 -- te- 3.1-7 | 2.3-8 -- -- 6.1-11 {6.1-17 1 88 = 3.1-7

Primary {all) SIS 2.-4 }lan) (all) 8A = 3.1-7

Hater CHG C | AFWS 2.-5 CF 1.-6 2RW = 2.3-8

*Makeup (ai1) Ep 3.-7 (all) AAuxf2

Pump Room SH " 5.-5

REC 5.-4
PORY 6.2-3°

3: RHR RHR 22 P -- Part of RHR

Pump Room . system. Large
LOCA not pos-
sible by fire.

3A: RHR 21 -- Part of RHR

Corridor and 22 P system. Large
LOCA not pos-
sible by fire.

4: RHR RHR 21 P Part of RHR

Pump Room system. Large
LOCA not pos-
sible by fire.

4A -- .-

§: CHG CHG {an}) - ‘ Part of CHG

Pump Room system
analysis. €CS
will prevent

N RCP seal LOCA.
5A - --

¥ = power cables; U = control cables; LHb = charging pumps; ULS = component cooling system; SIS = salety injection system; AFWS = auxiliary feedwater
system; EP = electric power; SHS = secvice water system; REC = recirculation system; PORV = PORVs and block valves; RHR = resjdual heat removal; MCC = motor

control center.




.
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TABLE B-5 (continued) -

IPPSS FIRE CONTRIBUTIONS

3 of 13
Core Melt Containment
Related . Related Point Estimates
Fire Components Components
Area Remarks
Hithin Outside Hithin Outside fFi Core
Fire Fire Fire Fire | ir¢ " ;‘t SeFC | sEC SEF SE TEFC | TEC TEF TE
Area Area Area Area requency e
6 CHG 22,23 ‘ -- Part of CHG
system.
6A CHG (all) - Part of CHG
; system
analysis.
7 CHG 23 -
7A Remote S/D Yery small
Panel . impact on com-
CHG c i * ponents needed
@ CCSHX . for safe S/0.
N
o 8 BAT 21 .- Part of CHG
and 22 : - system.
8A Yam -
9: SI SIS (al1) fCCS 1.-5 -- cs 1.-3} 10-3 8.1-8 | 1.-8 5.1-8 | 1.-11 | 3.8-10] 2.-8 2.-14 |2.-11 }|2.-17 | Part of SI
Pump room Sis 1.0 CF 1.-6 systen.
AFYHS 2.-5 88 = 8.1-8
EP  3.3-7, 8A = 3.0-11
SWS 5.1-5 2RH = 3.8-10
REC 5.-4
PORY 6.2-3
97 -- -
10: DG A1l three - See 9.-7 8.5-7 - - 4.4-8 -- - -- - See
Building diesels 7.3.1 Section 7.3.1
_ for detail.
10A - --

P = power cables; C = control cables;-CilG = charging pumps; CCS = component cooling system; SIS = safety injection system; AFHS = auxiliary feedwater
system; EP = electric powar; SHS = service water system; REC = recirculation system; PORV = PORVs and block valves; RHR = residual heat removal; MCC = motor

control center.
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TABLE B-5 (continued)

1PPSS FIRE CONTRIBUTIONS

4} 4 of 13
Core Melt Contaijuwent
Related Related Point Estimates
Fire Components Components
Area T ; = Remarks
Hithin Qutside Hithin Outside Fire Core
Fire Fire Fire Fire Frequenc Melt SEFC SEC SEF SE TEFC TEC TEF TE
Area Area Area Area 9 y
11: CSR 1.9-6 - -- - -- 1.6-6 - - 2.9.-7 | See
Section 7.3.1
for detail
11A -- -
12 Batteries
12A -- -
@ 13 Batteries )
23 13A: RHR 21 ccs 1.-5 - cs 1.-3]| 10-3 8.1-8 | 1.-8 5.1-8 | 1.-11 | 3.8-10] 2.-8 2.-14 l2.-11 [2.-17 |88 = 8.-8
Valve Room[and 22 P |SIS 1.0 CF 1.-6 8A = 3.-11
SIs(al) P | AFuS 2.-5 2RY = 3.8-10
. EP 3.-7
SH  5.-5
REC 5.-4
PORY 6.2-3
14: SWG 5.6~5 -- - - 5.6-5 -- - -- -- See
Room Section 7.3.1
14A - -
15; Controls Power of Controls Power of | See 5.7-7 - -~ -- - 4.8-7 - - 8.9-8 |Same as CSR
Control of all ah of all an cable except for
Room Components | Components {Components | Compo - spread- factor fep
nents ing room {ofey = 0.3)
(CSR) rediBtion due
study to human
presence.
= pover cables; L = control cables; [IIG = charging pumps; CCS = component cooling system; SIS = safety injection system; AFWS = auxiliary feedwater

System; EP = electric power; SHS = service water system; REC = recirculation system; PORV = PORVs and block valves; RHR = residual heat removal; MCC = motor
control center.
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TABLE B—Qinued)

IPPSS FIRE CONTRIBUTIONS

5 of 13

Fire

Core Melt
Related
Components

Containment
Related
Components

Point Estimates

Area

Hithin
Fire
Area

Qutside
Fire
Area

Hithin

Fi

Area

re Fire
Area

Qutside

Fire
Fregyency

Core
Helt

SEFC

SEC

SEF SE TEFC | TEC TEF TE

Remarks

15A:
Room

Valve

16
16A
17
17A
18
18A
19
19A
20
20A
21
21A

22: W

Intake
Structure

Part of SWS
analysis.
Pumps in open
area.

P = power cables; C = con

P [ trol cables; CHG = charging pumps; CCS = component cooling system;
systemi EP = electric power; SHS = service water system; REC = recirculation system; PORV = PORVs and block valves; RHR = residual heat removal; MCC = motor
control center.

IS = safety injection system; AFWS = auxiliary

eedwater
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TABLE B-5 (continued)

IPPSS FIRE CONTRIBUTIONS

6 of 13
Core Melt Containment
Related Related Point Estimates
Fire Components Components
Area o . N == Remarks
Hithin Qutside Hithin Outside Fi‘- Core
Fire Fire Fire Fire [ 're mes | SEFC | sEc SEF S€ | TeFc | TEC | TEF 1E
Area Area Areca Arca  [reauency | e
224 -- -- )
23: AFNS (all) ] AFWS 1.0 - CS 7.5-4 4.4-4 3.0-6 -- - - - 3.0-6 | 3.0-12 | 2.3-10 | 2.3-16 | Part of AFWS
AFHS Pump SIS .2.-4 (all) analysis.
Room REC 5.-4 CF 1.-6 88 = 3.1-6
PORY 6.2-3 ’ 8A = 2.3-10
W 5.-5 2RW = 2.3-16
Ep  3.-7
€CS 1.-5
23A .- -
©
w 24A -- -
N
25A -- -~
26A - -
27A MCC 26A PORY 1.0 CS (Movs) | €S 1.0 2.2-4 2.6-8 - .- 1.4-9 {1.1-8 -- -- 1.5-8 |1.5-14 f27A = ,]21 =
HCC Area | and 268 | AFHS 7.-5 cF 10-6 fraction of ‘
Ep 3.-7 (al) auxiliary
SH 5,-5 building fire |
REC 0.6 in HCC area. |
SIS 0.03 foe = .053 =
fPEction of Mce
fire disabling
- both HCCs. ‘
Aaux = 0.034 |
88 = - ‘
8A = 1.6-8 |
2RW = 1.1-8 |
28A -- --
= power cables; C = control cables; CHG = charqing pumps; CCS = component cooling system; SIS = safety injection system; AFWS = auxiliary feedwater

System; EP = electFic power; SHS = service water system; REC = recirculation system; PORY = PORVs and block valves; RHR = residual heat removal; MCC = motor
control center. -

-







TABLE B-5 (continued)

IPPSS FIRE CONTRIBUTIONS

€e-8

7 of 13
Core Melt Containment
Related Related Point Estimates
Fire Components Components
Area Remarks
Hithin Outside HWithin Outside Fire Core
Fire Fire Fire Fire Frequenc Melt SEFC SEC SEF SE TEFC TEC TEF 1E
Area Area Area Area quency

29A - -

30A SW Pipes Part of SH
systenm
analysis. Hot
susceptible to
fire.

31A - .

32A: 5.6-5 - -- | 2.4-5 | 3.2-5 - - -- == | See

Tunnel Section 7.3.1.7
of the IPPSS,
p. 7.3-34

33A -- -

394 - -

404 - -

414 - -

42A - --

43A -- -

44A -- --

45A - —

46A - -

47A - --

= power cables; C = control cables;-CHG = charging pumps; CCS = component cooling system; SIS = safety injection system; AFWS = auxiliary feedwater

System; EP = electric power; SHWS = service water system; REC = recirculation system; PORY = PORVs and block valves; RHR = residual heat removal; MCC = motor
control center.
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:, TABLE B- tinued) !

IPPSS FIRE CONTRIBUTIONS :
8 of 13
Core Melt COntainment
. Related Related Point Estimates
Fire Components Components
Area -  Remarks
Hithin Outside HWithin Outside Fire Core
Fire Fire Fire Fire Frequenc Melt SEFC SEC SEF SE TEFC TEC TEF TE
Area Area Area Area q Y
48A -— -
49A -- -
50A - ) -
51A - -
527 -- -
S3A -- -
55A - -
56A -- -
S7TA -- -
58A -- --
594 Charcoal Does not pose
Filters immediate
safety concern.
60A Secondary The plant can
RVPS&C be safety shut-
Penetra- down without
tion these
Cooling components.
System
61A - -
= power cables; C = control cables; CHG = charging pumps; CCS = component cooling system; SIS = safety injection system; AFWS = auxiliary feedwater

System; EP = electric power; SWS = service water system; REC = recirculation system; PORV = PORVs and block valves; RHR = residual heat removal; MCC = motor
control center. -
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TABLE B-5 (continued)

IPPSS FIRE CONTRIBUTIONS

P = power cab

System; EP = electric power; SHS =

es; C = control cables;

control center.

HG = charging pumps; CCS = comy

onent cooling system; S

15 = safety injection system; AFWS = aux
service water system; REC = recirculation system; PORY = PORVs and block valves; RHR = residual heat removal; MCC = motor

. 9 of 13
Core Melt ‘Containment
Related Related Point Estimates
Fire Components Components
Area — - Remarks
Hithin Outside Hithin Outside Fi Core
Fire Fire Fire Fire . 'r¢ Nore | SEFC | SEC | SEF SE | TEFC | TEC | TEF TE
Area Area Area Area rrequency ¢
62A Boiler Part of AFUS
Feedwater study.
Components
63A -- -
64A -- .-
65A Main Feed- The plant can
water * be safely shut-
Related down without
Atmnos- these
pheric components.
Relief
Yalves
70A PORV P & C |PORV 1. - €S 7.5-9 4.7-4 3.3-8 |[3.4-12 |2.4-8 | 2.6-16 | 1.4-10 19.4-9 [9.4-1517.1-13 {7.1-19{ Part of PORY
RCP Area ccs 1.-5 CF 1.-6] see 75A failure
SIS 2.-4 frequency.
AFHS 2.-5 88 = 3.3-8
Ep 2.-7 8A = 7.1-13
SH 5.-5 - 2RY =.1.4-10
REC 5.-4
71A PORV P & C [Same as 70A Same as 4.7-4 3.3-8 |3.4-12 |2.4-8 {2.6-16 11.4-10 |9.4-9 |9.4-157.1-13 {7.1-19| Only PQRV
SIS Valves 70A see 75A ; failure affects
RHR Valves plant safety;
CHG Yalves others are in
safe position
/should be
quantified as
part of PORY
failure
frequency.
Y g See 70A.
Tiary feedwater
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TABLE B-5 (continued)

IPPSS FIRE CONTRIBUTIONS

.
)“5

10 of 13
Core Melt Containment ’
Related Related Point Estimates
Fire Components Components -
Area e : T : Remarks
H;t:hm Ogt51de H;_thm O‘l:ltSIde Fire Core € s s - £ TEF -
ire ire ire ire - SEFC SEC EF € FC TEC
Area Area Area Arca [ reauency | HMelt
72A RHR Valves CF22 p Failure of RHR
- valves has
little effect
on plant
safety; this
fire zone can
be regarded as
part of CF
- system failure
analysis.
= .
4 74A: AFNS C { PORV 1.0 CF P CF 1.0 4.6-4 1.1-5 -- 2.8-8 -- 9.2-11 - 1.1-6 - 8.6-10] 83 = 1.1-5
o Electrical |PORV P & €| CCS 1.-5 CS 7.5-5 BA =z -
Penetra- | Atmosphere | SIS 2.-4 2RW = 8.6-10
tions Fan |P & C AFUHS 0.025 AUy = 2.4-2
House - (see page fr = 6.5-2
7.3-14) Q{t) = 0.21
SHS 5.-5
Ep 2.-7
75A: " [PORV P & C IPORY 1.0 CF p CF 1.0 4.7-4 3.7-8 -~ 2.8-8 -- 9.4-11 -- 9.4-9 - 7.1-13] 88 = 3.7-8
Outer Przr ccs 1.-5 }{ann)y” €S 7.5-5 BA= .-
Annulus Heaters SIS 2.-; 2RY = 9,5-11
Contain- AFNS 2.- - )} inmen
ment EP 2.-7 S
SWS 5.-5 frsa = 3.2-2
REC 5.-4
76A: - CF 23, 24, |CF 1.0 Part of CF
Contain- 25 P cs 1.-3 failure study;
ment - plant can be
safely shut
down.
P = power cables; C = contro) cables; CliG = charging pumps; CCS = component cooling system; SIS = safety injection system; AFHS = auxiliary feedwater

System; EP = electTic power; SHS = service water system; REC = recirculation system; PORY = PORVs and block valves; RHR = residual heat removal; MCC = motor
control center.
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TABLE B-5 (continued) 5

IPPSS FIRE CONTRIBUTIONS

11 of 13
Core Melt Containment
Related Related Point Estimates
Fire Components Components o -
Area — = Remarks
Hithin Outside Hithin Outside Fire Core
Fire Fire Fire Fire 3 Melt SEFC SEC SEF SE TEFC TEC _TEF TE
Area Area Area Area requency ¢
774 - PORY P PORY 1.0 CF25 P CF 6.-5] 4.7-4 3.3-8 [3.4-1212.3-8 | 2.6-16|9.4-1119.4-9 |5.6-13 |7.1-13]|4.2-17 {8B = 3.3-8
Contain- - jces t.-5 ~ | €S 7.5-8 sce 75A 8A = 7.1-13
ment SIS 2.-4 2RY = 9.4-11
AFHS 2.-5
EP  2.-7
SH 5.-5
REC 5.-4
78A - RHRHX PORY 6.2-3 -- CF 1.-6] 4.7-4 2.4-8 |4.7-10 |2.4-8 | 3.6-14 | 9.4-11}9.4-10 | 9.4-16 |7.1-14 | 7.1-20 [Recirculation
| Recircu- REC Pumps | SIS 2.-4 CS 7.5-5) See 75A failure if CF
& | dation CCS Valves| REC 0.1 is failed.
~3| Pump Area | for RHRHX | AFWS 2.-5 - |88 = 2.4-8
cooling Ep 2.-7 8A = 1.1-13
S 5.5 2RW = 9.4-11
CCS 1.-5
80A - CF 21 . Part of CF
systen
analysis.
81A -- CF 23 Part of CF
system
analysis.
82A - CF 24 Part of CF
system
° analysis.
83A -- CF 25 Part of CF
system
analysis.
P = power cables; C = control cables; CHG = charging pumps; CCS = component conling system; SIS = safety injcction system; AFWS = auxiliary feedwater

System; EP = electric power; SHS = service water system; REC = recirculation system; PORY = PORVs and block valves; RHR = residual heat removal; MCC = motor
control center.
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, TABLE B- tinued) !

IPPSS FIRE CONTRIBUTIONS

12 of 13
Core Melt Containment
Related Related Point Estimates
Fire Components Components
Area Remarks
Within Outside Hithin Outside Fire Core ‘
Fire Fire Fire Fire Frequonc Melt SEFC SEC SEF SE TEFC TEC TEF TE
Area Area Area Area q Y
84A -- CF 22 Part of CF
system
analysis.
85A Incore - Failure would
Detector not lead to
severely
adverse
situations.
86A | przr, SGS, . Fire cannot
CR Drives, 4 lead to
Hydrogen mechanical
Recon- component
biners failure;
therefore,
this area is
not critical.
87A - -
90A - -
91A - -
947 - - g
95A -- -- s
96A -- -
97A -- --
98A - -
= power cables; C = control cables; CHG = charging pumps; CCS = component cooling system; SI: safety injection system; AFHS = auxiliary feedwater System;

EP = electric power; SWS = service water system; REC = recirculation system; PORV = PORVs and block valves; RHR = residual heat removal; MCC = motor control
center.
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TABLE B-: ‘tinued)

IPPSS FIRE CONTRIBUTIONS

13 of 13
Core Melt Containment
Related Related Point Estimates
Fire Components Components
Area Remarks
Hithin Outside Hithin Outside Fire Core
Fire Fire Fire Fire Freauen Melt SEFC SEC SEF SE TEFC TEC TEF TE
Area Area Area Area requency
99A -- Charcoal Ho effect
Filters on risk.
100A -- .-
101A - -
105A - -
106A RUST - ) . Part of RUST
. failure
?D frequency.
w
0

P = power cables; ¢ = control cables; CHG = charging pumps; CCS = component cooling system; SIS = safety injection system; AFWS = auxiliary feedwater
system; EP = electric power; SHS = service water system; REC = recirculation system; PORY = PORVs and block valves; RHR = residual heat removal; HCC = motor
control center.

-
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USE 2 EXIST. SPARE CDTS

2WVIS 4 2wWV/S REMOVE
NEW 2.4°COTS CABLES FROM COTS 2WU
VWITH 3-1C { 2WU|] ¢ REROUTE FROM
500 MCM 4. H.724 VIA SPARE CDTS

CABLE CDTS TO NEW 3PDT DisC. SW.~
| _l — lexist |-
I — I mu2a | —/—— .
- | ]
A / /T NEW GOOA 3P .
. EXI1ST AUX.BLR DY DISC SwW EXIST SWGR %22 7
';\Erc;g";rp -1 '—,-Eoﬁgauz"l
/} «C l EXIST SWGR.“125A2 —

I _

. I I 440V 38 GOHZ l

% | | kaa ] |

VY @ooA I T |

. % S| ep— soon

5 / o A

EXIST* 2-4” CDTS WITH | _]

2-)iC S0014CH CABLES/COT _ —_——
1 11
l_ MEW 2-4°CDTS WITH 3 1/C S00MCM C_{\BLES/C_DT%_ __-I_I .
- - - - - - -l -
NEW AND EXISTING FEED
) LEGEND TO AUX. FEEDWATER
NOTE: ALL CABLES PERMANENTLY INSTALLED PUMPS ( SCHEMATIC)
EZVSTIUG CABLES . —

r

——— e NEW STANDDBY CABLES
(PERMANENTLY INSTALLED)

Figure B-1. Schematics of the Transfer Switch Installed for AFWS Pump 21
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“OFERABILITY AJSUAARCE REVIZW

PLANT_IKFORMAYION .

1.7, Name: PYNGS - UNIT 4 2. Docket No,: 5TJ~_L,§,O-5_§_8_I529[530

3. ueility: ARIZONM PusLic SERVICE _ :
4, 'wsss: _CoOMBUSTION ' ENGINEERING ._ X pm (] B
5. nE: PECTHEL .

GENEPAL COMPONENT® INFORMATION

1. Supplier: B3 NSSS (] sop
2. location: 3. Building/Room _AUX. BLDG,
b, Clevatfon _ |OO Ft. . -
€. Systen _ Oemca,_vOomE ContRoL  sysrem
3. Component numher on {n-hause drawings: TAG No. ChB-Pod .

4, If component {s a [ Pump complete I1.S5.

‘ If conponent. is a [] Valve complete II.6. .
s

. Genersl Pump Data

a. Pump b, Prime-mover

- S

Mf9. _GAULIN _CORPORATION __ . WESTING HOUSE ELECTRIC CORP .
Mode! _ NP1 =3.1 TES . . ) TEDP

SM____56b033-2 - 7707-02-003 __ -

Namg _ CHARGING _PUMP MOTOR.

Tyve _ Rec |IPROCATING. ... cTo oRizonTaL, AS |

3. -The component, whether pump or valve, {s considered to he an assembl¥ i
composed of the body, internals, prime-mover {or actuator) and functiona

accessories., .

| '







-~

a. Pump (continued) b. Prime-mover (continued)
oveERAL 1ML PumP ¢ moToR .
‘ . Size g7*L 720w ___32"H Size 20" pig 30" LonG
Weight 5000 LBS Weight 850 LBS
Mounting Mounting
Method ANCHOR - BoLIS Method ANCHOR. BOLTS
Required B.H.P. LOO H.Pe . [OO HP
Parameter Design Operating Power requirements: (include
normal, maximum and minimum).
Press 3010 pae 2735 psic Electrical Voips — 460 NemaL 345 miN
Temp 250 °F SYUES — 60
Flow 44 eom _ - PHAses ~3
Head Other'_sppcE HeATERS -/2 0 VYOLTS 4c
' ' SINGLE _PHASE 110 WATTS
Required NPSH at maximum If MOTOR list:
01- flow 8.2 Psia Dutf cycle CONTIN VQUS
Available NPSH. 9.0 Psia- Stall current 735" "
Operating Speed ; 195~ RPm Class of insulation H

Critical Speed
List functional accessories:* Pume MotoR.  BASE sSuppLIED AS

COUPLET T 0 CiRcuiT REGD,TO
_MAKEe Putp OPERPTIONAL. .
List control signal inputs: "

F L4

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,

‘ (e.g., coupling, lubricating ofl system, etc.)




6. Genera1 Valve Data

a. Valve b. ﬁg§g§tor (if not an integral
Name Naye
Mfg. Mfg.
Model Model
S/N S/N
Type Type
Size Size
Weight Weight
Mounting Mounting
Methed Method
Required

Torque Torque

Parameter Design  Operating

Press

Temp

Power requirements: (include
normal, maximum and minimum).,

Electrical

Flow

Max AP across valve

Closing time @ max &p
Opening time @ max AP

Other: [] Pneumatic [] Hydraulic

Power requirements for functional

accessorias, (if any)

List control sigral {nputs:




‘ List functional accessories:*

1'

IIT. FUNCTION

Briefly describe components normal and ‘safety functions:

INTECT RoRATED WATER _INTO THE REACTOR _COOLANT_ SYSTEM

DuRING NorMAL OPERATION y EMERGENCY REACTOR

SHUTDOWN y AND SnuTtDownN CooLING .

2.
3.

4.

The components normal state is: 0 Operating  [] Standby
Safety function: _
a. BQ Emergency reactor b. [] Containment heat
shutdown _ removal |
~¢. [J Containment isolation d. [J Reactor heat removal
e. [] Reactor core cooling f. [] Prevent significant

release of radio-
active material to
environment

g. PJ Does the component function to mitigate the consequences

of one or more of the following events? §J Yes [] No
If "Yes®, identify. .

$ LOCA BJ HELB BJ MSL8
[] Other

Safety requirements:
8] Intermittent Operation [] Ouring postulated event
(] Continuous Operation BJ Following postulated event

If component operation is required following an event, give
approx imate .length of time component must remain operational.

48 HRS (e.g., .hours, days, etc.)

‘ * Functional.accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly operational,
(e.g., limit switches).







‘ 5. For VALVES:

does the component [] Fail open [J Fail closed [] Fail as is
Is this the fail safe positfon? [] Yes [] No

Is the valve used for throttling purposes? [] Yes [] No

Is the valve part of the reactor coolant pressure boundary?

(1 Yes {1 No .

Does the valve have a specific limit for leakage? [] Yes [] No

‘ If "Yes* give Timit: _

IV. QUALIFICATION

1. Reference by specific number those applicable sections of the
design codes and standards applicable to the component:

ASME _CoDE  SecTioN L DW_1I ,ﬁlcl'lg'SuMHE'l’Z‘"ﬁ};Q‘E'ﬂDQ‘a SECT. XT. IN SERuIcE
INSPECION

ASME POWER Te<T CoDE  PTC 7. | D\SDLAC-EMENT PUMPS

‘ 2. Reference those qualification standards, used as a guide to
‘ ‘qualify the component. ASmE  PTC )

1EEE sTd NO. 323 -1974 . . 1EEE suW NO.394 -9715
4

3. ldentify those parts of the above qualification standards deleted
- or modified in the qualification program.

Deleted: Modified:

4. Have acceptance criterfas been established and documented in the
- test plan(s) for the component? [J Yes [] No

5. What is the expected failure mode that would keep the pump or
valve assembly from performing its safety function?

NONE.
‘ 6. Are the margins* identified in the qualification documentation?
, [ Yes B3 No

d. Margin is the difference between design basis parameters and the test
parameters used for equipment qualification.







| Q If component is a PUMP, complete IV.7.
If component is a VALVE, complete IV.8.

7. Pump operability has been demonstrated by: [] Amalysis
] Test Bd Combination e

Identify PUMP tests performed:

a. [d Shell hydrostatic b. [ Bearing temperature
(ASME Section III) evaluations

c. [ Seismic loading d. [J vibration levels
e. [ Exploratory vibration f. [] Seal leakage @ hydro press
(Fundamental freq.___) '
g. [J Aging:.[] Thermal h. BJ Flow ﬁgrformance
[] Mechanical Are curves provided 3 Yes

{1 No
i. [ Pipe reaction end j. [] Others

~

loads (nozzle loads)

k. [] Extreme environment:
(] Humidity
(] Chemical
[] Radfation

8. Valve 6perabi1ity has been demonstrated by: [] Analysis
[] Test [] Combination

Identify VALVE tests performed:
a. [J] Shell hydrostatic b. [] Cold cyclic List times:

(ASME Section III) Open .
Closed
¢ [J Seismic loading d. [J] Hot cyclic List times:
Closed
‘ e. [] Exploratory vibration f. [] Main‘seat Jeakage

(Fundamental frea. )

-




9.

10.

11.

12.

13.

-7-

g. [J Aging: [] Thermal  h. [] Back seat leakage
[ ] Mechanical

i. [] Pipe reaction end j. [J Disc hydrostatic
loading
ke [] Extreme environment 1. [] Flow interruption capability
(] Humidity '
{] Chemical
[J Radiation

m. [] Flow characteristics n. [] Others

Are curves provided?

(] Yes (] No

As a result of any of the tests (or analysis), were any
deviations from design requirements identified? [] Yes [ No
If “Yes", briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

Was the test component precisely identical (as to model, size,
etc.) to the in-plant component? .JJ Yes [J No If “"No®, is
installed component [] oversized or [] undersized?

If type test was used to qualify the component, does the type
test meet the requirements of IEEE 323-1974, Section 5.7
(] Yes [] No

Is component orientation sensitive? [ Yes [] No (] Unknown
If "Yes", does installed orientation coincide with test

orientation? [J Yes ([] No

Is the component mounted in the same manner in-plant as it was
during testing (i.e., welded, same number and size bolts, etc.)
{J Yes [Q No [] Unknown .




14,

15.

16.

17.

18.

19.

20,

-8-

Were the qualification tests performed in sequence and on only
one component? [] Yes [] No N/p

If "Yes" identify sequence, (e.g;, radiation, seismic, cyclic,
thermal, etc.):

I% "aging"* was performed, identify the significant aging

mechanisms:

Identify loads imposed (assumed) on the component for the
qualification tests (analysis) performed: .

a. [] Plants (shutdown loads) b. [] Extreme environment

¢. Bd Seismic load d. (4 Others mozmE LoADS

Have component design specifications been reviewed in-house to
assure they envelope all expected operating, transient, and
accident conditions? Pd Yes [] No

Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, limitations on
nonferrous materials, or special coatings or surfaces.)
[(JYes 3 No

If “Yes", identify:"

Does component require any special maintenance procedures or
practices, (including shorter periods between maintenance),

[{] Yes [ No
If “Yes®, identify:

Is the qualified 1ife for the component less than 40 years?

(] Yes P4 No If "Yes®, what is the qualified 1ife?

* As outlined in Section 4.4.1 of 1EEE-627 1980.







21. Information Concerning Qualification Documents for the Component
¥
Reporf Report Company /0Organization Company/Organization -
Number | Title Date Preparing Report Reviewing Report
B ENGINEERING TesT ReeRT] /2473 GAULIN  corPORATION C-E
Bsas| sesmic AVRLYSIS ahigl7)] wesTiNG 1HousE EcETRIC c-E

CORPORATION
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GPERRBICTTY AYTUAANCE REVIEW

PLANT_LAF ORHATION

1, Name: PYNGS - UNIT 4 2. Docket No.: STN 50-528[529[520

3. ueitity: ARIZONN PupLic SERVICE | :
4, 'Nsss: _CoMBUSTION ENGINEERING . AR [] e
5. wE:_BECTHEL '

GENERAL CONPONENT® INFORMATION

1. Supplier: §Q NSSS [] sop
2. tocation:  a. Building/Room _ QUX. BLD'G
b, Tlevation 40 ! : -
<. Systém _SAFETY .L_N_J'EC-TIOAJ *sysrem
3. Component number on in-house drawings: TA& NO. STA-Pod
4. If component fs a [J Pump co.mpTete "II.S. ’

If component.is a [] Valve complete [{.6. .

5. General Pump Data

a. Pump " b, Prime-mover
Name 1ow PRESSURE SAFETY NJECTION WME Pump _MOTOR ——
ﬁfg. JUNGER soLL ~RAND - JWESTINGHOUSE ELECTRIC ;ngeemhi
Hodel  4x 20 __wDF 50i0 P39 Vsw2
S _ . 0%76-326 - 15-77 —————
Type cenNTRIFVGAL PumP VERTICAL ’ \IE&T)CAI:_ . e 2@ o o e

3. -The component, whether pump or valve, {s considered to he 8n 3ssenbl
composed of the body, {nterndls, prime-mover (or actuator) and funr.t.iona%

accessories, .







3. Pump (continued) b. Prime-mover (continued)
0 Size __9('H 50" pin Size 49", 29" w _ es"H
He'ight F457 LBRS _To7AL Assemdry. Weight 3720 (8BS ‘
Mounting Mounting
Method __ANCHOR _R0OLTS Method ANCHOR BouTs
Required B.H.P. 500 H.P. 500
Parameter Design Operating Power requirements: (include
normal, maximum and minimum).
Press . Y710 esie Electrical voLTS -4000* NORMAL BDOD MIN
Temp 400 °F CYULES - 6O
Flow 4200 oem : Phnses - 3
Head 335 Other spa¢e peaTers 120 vours
PHASE —( WATTS ~ 239
Required NPSH at maximum If MOTOR 1ist:
O - flow b FT Duty cycle CONTINUOVS
“ Available NPSH 20 7 Stall current ___ 345
Operating Speed L7180 _aPm Class of insulation cté_ggj

Critical Speed

List functional accessories:* p»ump ~MOTOR _ SUPPLIED AS
A compete  pniT , MOTOR STRRTING CIRCUIT RERD. To HAKE
PuMpP OPERATIONAL .

List control signal inputs:

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,

‘ (e.g., coupling, lubricating oil system, etc.)







6. General Valve Data

a. Valve b. Actuator (if not an integral
unit)

Name Name

Mfg. Mfg.

Model Model

S/N S/N

Type Type __

Size Size

Weight Weight

Mounting Mounting

Method Method

Required

Torque Torque

Parameter Design  Operating Power requirements: (include
" normal, maximum and minimum).

Press Electrical

Temp

Flow

Max AP across valve

Closing time @ max AP
Opening time @ max AP

Other: [] Pneumatic [] Hydraulic:

Power requirements for functional

accessories, (if any)

List control sigral {inputs:







‘ List functional accessories:*

I11. FUNCTION

1. Briefly describe components normal and safety functions:

INTECT BORATED wWATER iNTo THE REACTOR coolANT _SYSTEm 1A _EVENT

OF PIPE_RVUPTURE . PROVIDE _SHAUTDDWN _ 'CoOL)NG  Fltow THRpuceH

C RE ND  SHUTOoW G ! R NORMAL

-PLANT __SHYTDowN

2. The components normal state is: [] Operating K Standby
3. Safety function:
a. [ Emergency reactor b. [] Containment heat
shutdown . removal
“ : c. [J Containment isolation d. [ Reactor heat removal
Q e. [J Reactor core cooling f. [] Prevent significant

release of radio-
active material to
environment
g. [ Does the component function to mftigate the consequences
of one or more of the following events? {J Yes [J No
If "Yes®, identify. ‘
5@ LOCA [] HeLB . [Q MsLB
- [] Other |

4. Safety requirements:

[] Intermittent Operation ] During postulated event
4 Continuous Operation ' K Following postulat‘ed event

If component operation {s required following an event, give
approx imate .length of time component must remain operatignal.

120 °~ DAYS (e.g., hours, days, etc.)

' * Functional.accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly operational,
(e.g., limit switches).




@

5.

For VALYES:

does the component [] Fail open [] Fail closed (] Fail as is
Is this the. fail safe position? [] Yes [J No

Is the valve used for throttling purposes? [] Yes [] No

Is the valve part of the reactor coolant pressure boundary?

{] Yes [J No
Does the valve have a specific limit for leakage? [] Yes [] No

If "Yes* give 1imit:

IV. QUALIFICATION

1.

2.

3.

5.

6.

Reference by specific number those applicable sections of the
design codes and standards applicable to the component:

seeTioN TL ECTION weo ALIFICATION
L TE _FoR _CENTRIEU ™mp !

Reference those qualification standards, used as a quide to
qualify the component:

_\ECE 323 1994 LEEE 344 1975

Identify those parts of the above qualification standards deleted
or modified in the qualification program. )

Deleted: - Modified: = -

Have acceptance criterias been established and documented in the
test plan(s) for the component? [ Yes [] No

What is the expected failure mode that would keep the pump or
valve assembly from performing its safety function?

G  FAMLURE

Are the margins* identified in the qualification documentation?
] Yes [ No

d. Margin is the difference between design basis parameters and the test
parameters used for equipment qualification.







If component is a PUMP, complete IV.7.

If component is a VALVE, complete IV.8.

7.

8.

Pump operability has been demonstrated by: [] Analysis
[] Test R Combination .

Identify PUMP tests performed:

a. [ Shell hydrostatic b. [] Bearing temperature
(ASME Section III) evaluations

¢. [J Seismic loading d. [J vibration levels
e. [] Exploratory vibrationvfl [] Seal leakage @ hydro press
(Fundament al fréq.______) '
g. [J Aging: [] Thermal h. [Q Flow performance
[] Mechanical Are curves provided X Yes
(1 No
i. []'Pipe reaction end jo [J Others '

loads (nozzle loads)

k. [] Extreme environment:

[] Humidity

[] Chemical

[J Radfation

Valve operability has been demonstrated by: [] Analysis
(] Test [] Combination

Identify YALVE tests performed:
a. [J Shell hydrostatic b. [J Cold cyclic List times:

(ASME Section III) Open
Closed
¢ [] Seismic loading d. [] got cyclic: List times:
pen
Closed

e. [] Exploratory vibration f. [] Main seat leakage

(Fundamental frea. )







R -7-

g. [] Aging: [] Thermal h. [] Back seat leakage
[ ] Mechanical

‘ j. [] Pipe reaction end j. [] Disc hydrostatic
Toading
k. [] Extreme environment 1. [J Flow interruption capability
(] Humidity
[] Chemical
[] Radiatian

m. [] Flow characteristics n. [] Others

Are curves provided?

[] Yes [] No

9, As a result of any of the tests {or analysis), were any
deviations from design requirements identified? [] Yes [§ No
If ®Yes®, briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

10. Was the test component precisely identical (as to model, size,
etc.) to the in-plant component? (4 Yes [] No If "No“, is
installed component [] oversized or [] undersized?

11. If type test was used to qualify the component, does the type
test meet the requirements of lEEE 323-1974, Section 5.7
(] Yes ([] No

12. Is component orientation sensitive? 09 Yes [] No (] Unknown
- If “Yes", does installed orientation coincide with test
orientation? .[J-Yes_[].No

b

3. Is the component mounted in the same manner in-plant as it was
during testing (i.e., welded, same number and size bolts, etc.)
{] Yes [] No [ Unknown '




14.

]5'

16.

17.

18.

19,

20.

-8-

Were the qualification tests performed in sequence and on only
one component? [] Yes [] No wn/j

If "Yes identify sequence, (e.g., radiation, seismic, cyc11c,
thermal, etc.):

If "aging"* was performed, identify the significant aging
mechanisms:

Identify loads imposed (assumed) on the component for the
qualification tests (analysis) performed: .

a. [J] Plants (shutdown loads) b. [] Extreme environment

¢c. [J Seismic load ‘ d. [4 Others n0221F topps -

Have component design spec1f1cat1ons been reviewed in-house to-
assure they envelope all expected operating, transient, and
accident conditions? [ Yes (] No

Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, limitations on
nonferrous materials, or special coatings or surfaces.)

[] Yes O3 No

If “Yes®, identify:

Does component require any special maintenance procedures or
practices, (including shorter periods between maintenance), °

[] Yes [{ No
If "Yes®, identify:

Is the qualified 1ife for the component less than 40 years?
[] Yes (3 No If "Yes*, what is the qualified life?

* As outlined in Section 4.4,1 of IEEE-627 1980.




21. Information Concerning Qualification Documents for the Component

3
Report | Report r ICompany/Organi zation
Number | Title Date Preparing Report

Company/Organization -

Réviewing Report

EAS'TKRP STRUCTURAL INTEGRITY
~7708=R7] owb oPERAGILITY /NGERSOL - RAND

ANALYSIS REV. s1sr137

76 FF
60875 | SESMC ANALYSIS - lyf28/7%] weESTINGHOVSE

C-E
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PUMP_AND VALVE . )

- e ' OPERABIL ITY ASSURANCE REVIEW
0 PLANT_[NFORMATION
1, Name: PYNGS - UNIT 4 2. Docket No.: STN 50-5 g.gls 2.9]530
3. utitity: _ARIZOND PugLic SERVICE |
4, "nssS: _CompusTION _ENGINEERING _Nem[)er -

5. am: BECTHEL

I, GENERAL COMPONENT® INFORMATION
1. Supplfer: B3 NSSS [) sop

2. Llocation: 3.  Building/Room _ QUXIL1ARY BLAG.
b. Elevation 727 Ft. - ‘
€. System SAFETY lﬂggﬁﬂoﬁ/ SAuT bown Coorwe Sysrem
3. Component number on {n-house draw{ngs:%'fwo -2 ( TAG No, SI 'éSf)

. A %
4, If component is a [] Pump complete I1.5. Gl&-up\f-ess>

‘ If component.is 3 B Valve complete I1.6.
S. General Pump Data
8. Pump . b, Prime-mover
. Neme __ : -— —
Mfge . ' - - -
Hodel #' -

Sl” o on - i - -— T . ¢ 08¢ ® —mm————

tﬂe . L) - onpy CE S® = Cnmre—

a. The component, whether pump or valve, {s considered to be an assemb)¥ ,
composed of the body, internals, prime-mover (or actuator) and functiona

accessories,




g



a. Pump (continued)

b. Prime-mover (continued)

Required NPSH at maximum
flow

Available NPSH

Operating Speed

Critical Speed

Size Size
Weight Weight
Mounting Mounting
. Method Method
Required B.H.P. H.P.
Parameter Design Operating Power requirements: (include
normal, maximum and minimum).
Press Electrical
-Temp
Flow
Head Other

If MOTOR list:
Duty cycle

Stall current

Class of insulation

List functional accessories:*

List control signal inputs:

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,
(e.g., coupling, lubricating oil system, etc.)




I

' - ¢ - *

( Q 6. General Valve Data

a. Valve: TAG NO. SI 655 b. Ac%ggtor (if not an integral
un

name ISoLATION VALVE Name _ Mo70R OPERATOR
Mfg-NUlCLEAR VM\EDN N OF&@WHWM@. LimiroRrque

Model Ph=77850-2 Model __SMB - |
S/N 27613778502 s/N_ 264038
Type Motor OPE/eAreo GATF. Type _ 7
size |bXx 12X 16 iney Size JSMRBR-| - 40
weight __ 4900 |bs weight 0@ lbs
Hotnoa ™S BurT WEL i PieeLing fares™ STubs & NUTS
Required ‘
’ nggu; ~ Torque ER' ASSy Dwe.
‘ Parameter Design _Operating  Power requirements: (include

normal, maximum and minimum),

press(Psic)_435 400 Electrical
rem(F) 400 _350 2.6 HP Nowia @ 44oVie T15%;
Flow(4Pm) 9000 36.5 AMPS MAX. ® Locked Retor
Max AP across valve __ 400 psI 50 WATTS @ 120V For HeATer .
Closing time Geman=if 30 SEC. Other: [] Pneumatic [] Hydraulic

Opening time -eman—aR HO SEC-

Power requirements for functional
accessories, (if any) _SEE AcTuy ATOR

List control signal inputs: HMDSM[QH ON=~OFF OQLZ,{ LOCKS:

‘  aR(S  Aessutk GREATER: - THAN _$00 Psiy Akwedrs OFS'S,
GAES mussure Gresree TH 500 BIA Reoynes gymmtzre CLOSUCE
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0 List functional accessories:* LIMIToRQUE SMB-)-40
MoToR OPERATOR

I11. FUNCTION
1. Briefly describe components normal and safety functions:.m& VALVE 15
CLOSED DkRING_NORwAL PLANT 0fERATION § DiRiNg_oPeration of THE SIS,
T ISoiATE ONE SHUTDowN COOLING Sueriod LINE. WHen Sputpowd
CooLiNg CoNDITIONS ARE REACHED THE VALVE 1S OPENED To ALLow
RCS Flud T FLow T THE "SHutbouwnN CooLiN G PuMPS.

2. The components normal state {s: (] Operating  BJ Standby
3. Safety fﬁnction:
a. )f Emergency reactor b. [] Containment heat
‘ shutdown . removal
c. [J Containment isolation d. B3 Reactor heat removal
. e. [] Reactor core cooling f. [] Prevent significant

release of radio=-
active material to
environment

g. 4 Does the component function to mitigate the consequences
of one or more of the following events? IX Yes [] No
If "Yes®, identify. ‘
J% LocA (] HELB A  msLs

- [] Other

4, Safety requirements:
}I Intermittent Operation [] Ouring postulated event
[] Continuous Operation Kf Following postulated event

If component operation is required following an event, give
approx imate .length of time component must remain operatignal.

ONE TRAN She = QJE\LB (e.q., hours, days, etc.)

' * Functional.accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly operational,
(e.g., limit switches).

*X LFSI 4 CONTAWMeNT S@?ny @Mp_s







5. For VALVES:
does the component [] Fail open [] Fail closed B Fail as is
Is this the fail safe position?  BJ Yes [] No
- ~Is the valve used for throttling purposes? [] Yes Bq No

Is the valve part of the reactor cdolant pressure boundary?
{] Yes B3 No

Does the valve have a specific limit for leakage? BJ Yes [] No

, If "Yes" give Hmit:Mﬂm SEAT LEAKAGE(IDC'VHL/WCR oF
IV. QUALIFICATION : NOMINAL VALVE SI=E,

1. Ref$rence by specific number tt}tose ?ppHcable sections of the
esign codes and stapdards applicable to the component:
) sMc-.,a%%v", SECT.IT, WINTER 1475 ADDENDA

B MSS-Se é}, HYDRoSTATIC TESTING oF STEEL VALVES - 1961,

G ANSI- Bb.25, BUTT WeeDuls_ENDS =-1972.

2. Reference those qualification standards, used as a guide to
qualify the component: SAME A4S A4 18" gF .1

3. Identify those parts of the above qualification standards deleted
or modified in the qualification program.

Deleted: Modified:

4, Have acceptance criterfas been established and documented in the
test plan(s) for the component? B¢ Yes [] No

5. What is the expected failure mode that would keep the pump or
valve assembly from performing its safety function? AJOAE

6. Are the margins* identified in the qualification documentation?
(1 Yes 3g No : _

¥4, Margin is the difference between design basis parameters and the test
parameters used for equipment qualification.




‘ If component is a PUMP, complete IV.7.
If component is 3 VALVE, complete IV.8.

7. Pump operability has been demonstrated by: [] Analysis.
[] Test {] Combination . .

Identify PUMP tests performed:

a. [] Shell hydrostatic b. [] Bearing temperature
(ASME Section III) evaluations

¢. [] Seismic loading d. [] vibration levels
e. [] Exploratory vibration f. [] Seal leakage @ hydro press
(Fundamental freq.____ ) '
g. [] Aging: [] Thermal h. [] Flow performance
[] Mechanical Are curves provided [] Yes
(1 No

‘ i. *[]' Pipe reaction end 3. [J Others

loads (nozzle loads)

k. [] Extreme environment:

{] Humidity

(] Chemical

[] Radiation

8. Valve 6perabi‘lity has been demonstrated by: [] Analysis
(] Test 3 Combination

Identify VALVE tests performed:
a. B Shell hydrostatic b. B Cold cyclic List times:

(ASME Section III) Open
Closed
c. [] Seismic loading d. [J Hot cyclic List times:
Closed
' e. [] Exploratory vibration f. X Main'seat leakage

(Fundamental freq. )







9.
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g. [] Aging: [] Thermal h. B Back seat leakage
{] Mechanical

i. [] Pipe reaction end j. Di Disc hydrostatic
Toading
k. [] Extreme environment 1. [] Flow interruption capability
[] Humidity
{] Chemical
[] Radiation

m. [] Flow characteristics na. [] Others

Are curves provided?

[] Yes [] No

As a result of any of the tests (or analysis), were any
deviations from design requirements identified? [] Yes B No
If "Yes®, briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

10. Was the test component precisely identical (as to model, size,

etc.) to the in-plant component? DBJ Yes (] No If "No*, is

" installed component [] oversized or [] undersized?

11.

12.

T
13.

If type test was used to qualify the component, does the type
test meet the requirements of IEEE 323-1974, Section 5.2
(] Yes [] No

Is component orientation sensitive? [] Yes DY No [] Unknown
If "Yes*, does installed orientation coincide with test
orientation? [] Yes [] No e s

Is the component mounted in the same manner in-plant as it was
during testing (i.e., welded, same number and size bolts, etc.)

[] Yes [] No DIX Unknown




]4.

15.

16.

17.

18.

19,

20.

-8-

Were the qualification tests performed in sequence and on only
one component? [] Yes [] No

If "Yes" identify sequence, (e.g., radiation, seismic, cyclic,
thermal, etc.):

If "aging"* was performed, identify the significant aging
mechanisms: ’

Identify loads imposed {assumed) on the component for the
qualification tests (analysis) performed: .

a. [] Plants (shutdown loads) b. [] Extreme environment

c. M Seismic load d. g Others QACRATIONA L,

Have component design specifications been reviewed in-house to
assure they envelope all expected operating, transient, and
accident conditions? B3 Yes (] No

Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, limitations on
nonferrous materials, or special coatings or surfaces.)

(] Yes 24 No

If “Yes®, identify: .

Does component require any special maintenance procedures or
practices, (including shorter periods between maintenance), °
{] Yes [3 No -

If "Yes*, identify:

Is the qualified life for the component less than 40 years?

(] Yes g No If "Yes", what is the qualified life?

* As outlined in gection 4.,4,1 of 1EEE-627 1980.







21. Information Concerning Qualification Documents for the Component
¥

’
. Q
«

Report | Report | ICOmpany/Organization . fCompany/Organization -
Number | Title Date Preparing Report Reviewing Report

NSR Seismie AvaLysis |27 N ve Diviston
77850-2| OF 16-12-16 WeH, | June ueiere Varve Divisie Couusriod ENGINeERING

fevD | 300LB STAINLESS 1q78 | ¥ Bots Wigner. (orp.

STEEL MOToR
OPepATOR GATE
VALVE

J%SB L[M[&Df(f% | ‘ @/}%/ﬁ







e PP AKD VALVE

Q@

| Aad

OFERABITITY AYSUKANCE REVIEW

‘ PLANT_ISFORMAY ION

1, Name: PYNGS - UNIT 4 2. Docket No.: STN 50-528[529[530

3. Utitity: ARIZoNA PuBLic SERVICE _ i
4, '8558: _CompusTION ' ENGINEERING . X P (7 BuR
5. wNE: DPECTHEL ’

11, GENERAL COMPONENT® INFORMATION
1. Supplier: }{NSSS (] sopP
3

« . Building/Room ﬂuxvlzhax Bu'lldc%‘ L_____

b, Tlevation 40 Ft.
c. System SAFETY _INTECTION - SYSTEM

2. location:

- one sapere’ e

4, If component is a [] Pusp complete I1.5. st?\'?e::a

‘ If component. {s a)(\!alve complete I1[.5. .

5. General Pump Data

3. Component number on {n-house drawings: TAG Ao Si=90%

a., Pump . b, Prime-mover
Name _ — —
Mfg. - .- .
Model -
S/IN v —————

Twe . L] al mpas S8 S O SR

3. -The component, whether pump or valve, {s censfdered to be an sssembly |
compased of the body, internals, prime-mover (or actuator) and funct.iona{

accessories, .







a. Pump (continued)

b. Prime-mover {continued)

Regquired NPSH at maximum

flow

Available NPSH

Operating Speedé

Critical Speed

Size Size

Weight Weight

Mounting Mounting
* Method Method

Required B.H.P. H.P.

Parameter Design Operating Power requirements: (include

normal, maximum and minimum). e

Press Electrical

Temp

Flow

Head Other

If MOTOR list:
Duty cycle

Stall current

Class of insulation

List functional accessories:*

List control signal inputs:

* Functional accessories are those sub-components not supplied by the .
manufacturer that are required to make the pump assembly operational,
(e.g., coupling, lubricating oil system, etc.)
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Cinss 2 , Acnive Vauwve
6. General Valve Data ce PO. No. q601I325
a. ?‘FSq-IQG _NO,S , 'b. ﬁgti;:a)xtor (if not an integral
Name._Seoiwg, Cugeke Varyg Name Nor__Afpucagel
Mfg. NND /Bore Waaner M. |
Model 79120 . Model
S/N 226 30 S/N
Tyre _Cit€ee \pwve Type
Size 4" ISo0¥ S.S, v Size
Weight 308.4 # Weight
Mounting Burr WELpED Mounting
Method ___ 1N PIRPE LineE Method
Brgqrgli‘;ed M[A Torque
Parameter Design Operating Power requirements: (‘inc'lude
3600 ?Sl(; ) normal, maximum and minimum).
Press Q_/00°%F 2050 RJG Electrical Nans
Temp 350°F _300°F
Flow 1165 ¢PM
Max AP across valve 20./ PS/

Closing time @ max 4P __ N/A

Other: [] Pneumatic [] Hydraulic:

Opening time @ max AP A{/I"\ Nong
Power requirements for functional

accessories, (if any) I\ﬁ/A

List control signal inputs: Neon <




LY



0 List functional accessories:* Noneg

III, 'FUNCTION

1. Briefly describe components normal. and safety functions: No-RMm..__
FuneTton & NONE.  SAFETY FunNeTIONS 2
_1) Tsocates Llow Pressups Portiod OF SIS FRom

Hi_Pressure Portton. 2) Provipes __Rack-uP Tsouatron

, . OF SIS Feom ReS Tw Case OF UPstnsam CHEek VALYE
-Emmhc%n.ponents normal state fs: [] Operating p( Standby
3. Safety function:
a. [] Emergency reactor b. [] Containment heat
shutdown ‘ _ removal
c. [] Containment isolation’ d. XReactor heat removal
‘ e. )(Reactor core cooling f. [] Prevent significant

release of radio-
active material to
environment

, g. D( Does the component function to mitigate the consequences
of one or more of the following events? x Yes [] No
If "Yes", identify. :

4, Safety requirements:
(] Intermittent Operation )(During postulated event
[J Continuous Operation )(Fo'llowing postulated event

If component operation is required following an event, give
approx imate .length of time component must remain operatignal.

4 Year ‘ (e.g., hours, days, etc.)

‘- * Functional.accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly operational,
" (e.g., limit switches).







‘ 5. For VALVES:

does the component [] Fail open [] Fail closed [] Fail as is N N/A ]
Is this the fail safe position?  [] Yes [Jrx BA N/A
Is the valve used for throttling purposes? [] Yes XNO

Is the valve part o'f the reaétor coolant pressure boundary?.
[] Yes No

Does the valve have a specific Timit for leakage? MYes {] No

: If "Yes” give limit: MHIN SE;.';:_ LEAKAGE ’OCC‘[LIF!INCH oF
IV. QUALIFICATION Nou. VALVE. $12E€

1. Reference by specific number those. applicable sections of the
design codes and standards applicable to the component:
A. asmg B4 PV. COBE, secT I
B. sY - SP-6l_, HYDROSTATIC TESTING oF STEEL VALYGES -~ (26!
e, ANST ~ B16.25 BUTT WELDING €NBS - (72

' 2. Reference those qualification standards, used as a guide to
qualify the component: sAame A% ‘A" & “g OF IV.\ ABovEe

3. Identify those parts of the above qualification standards deleted
or modified in the qualification program.

Deleted: Modified:

4, Have acceptance criterjas been established and documented in the
test plan(s) for the component? [ Yes {1 No

5. What {is the expected failure mode that would keep the pump or
valve assembly from performing its safety function? oOwWE

‘ 6. Are the margins* identified in the qualification documentationi
t)Yes B No

d. Margin is the difference between design basis parameters and the test
parameters used for equipment qualification.







If component is a PUMP, complete IV.7.
If component is a VALVE, complete IV.8.

7. Pump operability has been demonstrated by'

] Test [] Combination
Identify PUMP tests performed:

a. [J Shell hydrostatic b.

(ASME Section III)
c. [] Seismic loading d.
e. [] Exploratory vibration f.
(Fundamental freq.____)
g. [J] Aging: [] Thermal h.
{J Mechanical

i. []‘Pipe reactioﬁ end 3.
Joads {nozzle loads)
k. [] Extreme environment:
[] Humidity
[] Chemical
(] Radiation

[] Analysis

[] Bearing temperature
evaluations

(] vibration levels

[] Seal leakage @ hydro press

[] Flow performance
Are curves provided [] Yes

(] No
(] Others

8. .Valve operabi'lity has been demonstrated by: [jAnalysis .

\'_ JTest
[dentify VALVE tests performed:

X Combination

Jx/snen hydrostatic b.

(ASME Section III)

C- WSeismic loading d.
(ANALYSIS)

e. [J Exploratory vibration f.
(Fundamental freg. )

[J Cold cyclic List times:
Open
Closed

{J Hot cyclic List times:
Open
Closed

:P§\Main seat leakage




. . x




9.

10.

11.

12.
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g. [J Aging: [] Thermal h. [] Back seat leakage
(] Mechanical

i. [] Pipe reaction end J. [] Disc nydrostatic
Toading '
k. [] Extreme environment 1. [] Flow interruption capability
(] Humidity
{] Chemical

(] Radiation

m. [] Flow characteristics n. [] Others

Are curves provided?

[1 Yes PXio

As a result of any of the tests {or analysis), were any
deviations from design requirements identified? [] Yes N No
If "Yes®, briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

Was the test component precisely identical (as to model, size,
etc.) to the in-plant component? X Yes (] No If "No¥, is
installed component [] oversized or [] undersized? '

If type test was used to qualify the component, does the type
test meet the requirements of I[EEE 323-1974, Section 5.7
(] Yes [] No

Is component orientation sensitive? pﬂ Yes [ IJNo ([J Unknown
If “Yes®, does installed orientation coincide with test

orientation? X Yes (] No

13715 the component mounted in the same manner in-plant as it was

during testing ({i.e., welded, same number and size bolts, etc.)
[] Yes [ 2No PA Unknown .




14.

15,

16.

17.

‘8.

19.

20.

Were the qualification tests performed in sequence and on only
one component? [] Yes [] No

If “Yes® identify sequence, (e.g., radiation, seismic, cyclic,
thermal, etc.):

1f "aging"* was performed, identify the significant ag%ng‘
mechanisms: )

Identify loads imposed assumed} on the component for the
qualification tests {analysis) performed: ~

a. [] Plants (shutdown loads) b. [] Extreme environment

c. D(Sgismic load d. NOthers QPrerATIOAL

Have component design specifications been reviewed in-house to
assure they envelope all expected operating, transient, and
accident conditions? P Yes ([] No

Does the component utilize any unique or special materials?

- (Examples are special gaskets or packing, limitations on

nonferrous materials, or special coatings or surfaces.)
[J Yes D No

If “Yes®, identify:

Does component require any special maintenance procedures or
practices,, (including shorter periods between maintenance), *
[] Yes No y

If "Yes™, identify:

Is the qualified 1ife for the component less than 40 years?
{] Yes No If "Yes", what is the qualified life?

* As outlined in Section 4.4.1 of IEEE-627 1980.







21. Information Concerning Qualification Documents for the Component

5
Report | Report I Company /Organization Company/Organization -
Number | Title "~ [Date Preparing Report Réviewing Report
NSR | SEisMic Anvavy ig '2/7/73 NND /B

oR

79120 | OF 4" 1500 LB / Bors Warner | Comausrron Engmesene
Rév A| S.6. SWING CHsek

\aLves




x
el
P




Lo PLANT [SF0RHATION ,
0 1. Name: PANGS - UNIT 4 2. Docket No.:gﬂﬁ'ojé§1529f530
3. utitity: ARIZoNn PusLic SERVICE | : |
a, 'wsss: _ComMBUSTION | ENGINEERING . X PR (7 Bur
5. A/E: _PECTHEL

11, GENERAL COHPONENT® INFORMATION
1. Supplier: P NssS () sop

2. location: 3. Building/Room _ AV I LIARY RIDG. .-

b, Ulevation 88 Ft+.. -

c. System 'Cl—\CMlcm':‘i Vorutag  ConTroL .
3. Component number on {n-house drawings: _ TAG NO.."  CH-50§5

' A
4. If component is a [] Pusp complete Il1.5. °(CHBP-su3- SOS

‘ If component. {s aXVa!ve complete I1[.6. .

§. General Pump Data

-

8. Pump b. 'Prime-mover

Name : —

G o o™ L

Mg, ' o .
~ Model -

SI“ B o S @ e e - ad ¢ B 6 ¢ B Sttt

Yype . . ) ad QAP O W) PN SR

1Y

a. -The component, whother pump or valve, {s cansidered to he an 3ssembly . -
composed of the body, {nternals, prime-mover (or actuator) and funct.ionag

accessories, .

kY







a. Pump (continued)

b. Prime-mover (continued)

Required NPSH at maximum

flow

Siie Size
Weight Weight
" Mounting Mounting
Method Method
" Required B.H.P. H.P.
Parameter Design Operating Power requirements: (include
normal, maximum and minimum).
Press Electrical
Temp
Flow
Head Other

Available NPSH

Operating Speed

Critical Speed

If MOTOR list:
Duty cycle

Stall current

Class of insulation

List functional accessorjes:*

List control signal inputs:

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,
(e.g., coupling, lubricating oil system, etc.)
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6. General Valve Data
a. Valve TAGH CH-505 b. Actuator (if not an integral
Dwe No. 54A6 4067 unit)

Name PNEaMATre OPsR VaLye Name
Mg, _FisHer ConTroes M.
Model 647D BQ__, SIZE 56 AcT. Model
SIN_ 654982106 S/N

Type Diarem OF GLOBE Type ST
Size 1" VAL\JE,. %"_Pg_gjs Size
Weight 250 t 25 LBS wWeight

Mounting BuTT Wewoe€o Mounting
Method 1N €1Pe LiNE Method

Required 10 MIN,, IS Tt LBS Max,
Torque _ FoR__PAckING Geanp NursTorque

Parameter Design _Operating Power requirements: (include
) normal, maximum and minimum).

Press 29485516 100 P3G c:E'lectrical /05 VDG Minipmur
Temp 650°%F _[B0°F | To J#0 Upe Max Suepey
Flow 22.0 6PM} To ASco Vapve

Max AP across valve 2485 PS/D @ O Fuow, GPSIL @ Fute FLow
Closing time-@-mexdaP 5 Sce “Other:XPneumatic [] Hydraulic

Opening time-@-manbdf- & séc , 80 PSres Minimum )
'

Power requirements for functionalt__ J2 5~ PSSt Mo aqunmt "
' «
accessories, (if any) ] : Air 55224.7 _ To Ficren
‘ " / ULATO! . Beosten _REmm\

List control signal inputs:

£y
e et
. SR

}

[ 3
4
L]

-







‘ List functional accessories:* ASCo SoLENOID VALVE (upasz.o;\-la‘l\(;
NAMCco LIMIT SWITeHEY EALTD = 31302)

II1. FUNCTION

1. Briefly describe components normal and safety functions: Nanﬁm_‘-'
FunerroN §  Varve 1s /N OPeN  POTION AND Accows
RCP Seéenr  Contracgd  BLeeb-oFF Frow. EMaraeney

FuneTion 2 Vawve  Ceoges  Awp WDIOACHWZ"
. Rerepse  Tan  Oursipe. ConTam MENT. '
2. The components pormaT state {s: )(Operating [J Standby
3. Sa;‘ety function: “
3. [] Emergency reactor b. [] Containment heat
shutdown ‘ removal
c. ){Containment isolation d. [] Reactor heat removal
. e. [J Reactor core cooling f. )(Prevent significant

release of radio-
active material to
environment

g. ){Does the component function to mitigate the gonsequences
of one or more of the following events? Jd Yes [J No
If "Yes", identify.

X Loca Weas 0 W msus

- NOther P&€0§N‘tS ?nwanc-nw-:..; R(’.(,&ugf, .OU.IA{QQ’ THT

Cont Y
4, Safety requirements: ‘ ONTAINMENTY

[{] Intermittent Qperation >I'Dur1n9 postulated event
}(Continuous Operation ){Follwing postulated event

If component operation is required following an event, give
approx imate .length of time component must remain operational.

B 120 Days

, i
- HRS OPERATION 3 MAITAN e etc.) oSt DBE.

* Functional.accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly operational,
(e.g., limit switches).







5. For VALVES: )
does the component [] Fail open N Fail closed? [] Fail as is
Is this the fail safe position? }(Yes {J No
Is the valve used for fhrotiling purposes? [] Yes }(No

s the valve part of the reactor coolant pressure bound'ary?
Yes £] No

Does the valve have a specific limit for leakage? NYes [] No

If "Yes* give 1imit: 10 ¢ce /HR Jincst oF NOM., VBLVE SIZE.

: SEAT)
IV. QUALIFICATION CURIN SERT)

1. Reference by specific number those applicable sections of the
design codes and standards applicable to the component:

A ASME Scetion TIL Div 1, suommsR 1978 ALLEMDA
B. _MS3~SP-¢l, WYDROSTATIC TESTING OF VALVES _ 116l
€., ANST - Bl6. 2S5, BUTT wewding ENDS « 970

2. Reference those qualification standards, used as a guide to |

qualify the component: SAME as A" {"R"” oP IZ. |, ABovE

- »

L4

3. ldentify those parts of the above qualification standards deleted
y - or modified in the qualification program.

Deleted: Modified:

4. Have acceptance criterias been established and documented in the
test plan(s) for the component? NYes ] No

5. What is the_expected faflure mode that would keep the pump or
valve assembly from performing its safety function? NONE

6. Are the margins* identified in the qualification documentation?
[ JYes No .

d. Margin is the difference between design basis parameters and the test
parameters used for equipment qualification.




If component is a PUMP, complete IV.7.

If component is a VALVE, complete IV.8.

7.

8.

Pump operability has been demonstrated by: [] Analysis
(] Test [] Combination .

Identify PUMP tests performed:

a. [J Shell hydrostatic b. [] Bearing temperature
. (ASME Section III) evaluations

¢c. [] Seismic loading d. [] vibration levels
e. [] Exploratory vibration f. [] Seal leakage @ hydro press
(Fundamental freq.____) '
g. [] Aging: [J Thermal h. [] Flow performance
[J Mechanical Are curves provided [] Yes

{1 No
i. []bPipe reaction end j. []J Others

loads (nozzle loads)

k. [] Extreme environment:

[] Humidity

(] Chemical

0 Radiation

Yalve 6perabi1i y has been demonstrated by: [‘jAnalysis
[ JTest Combination

Identify VALVE tests performed:
3. }( Shell hydrostatic b. Mco'ld cyclic List times:

(ASME Section III) Open
' Closed
c- Seismic loading d. (3] got cyclic List times:
pen

Closed
e. [] Exploratory vibration f. IXLIﬂain seat Jeakage

s (Fundamental frea. )

-







-7-

. g. { JAging: { J Thermal h. (] Back seat leakage e

9.

10.

1.

12.

13.

- installed component [] oversized

{ ] Mechanical e
PLVUG
i. [ JPipe reaction end j. [BOessc nydrostatic

loading

. k. { JExtreme environment 1. [] Flow interruption capability

[ 1 Humidity
[] Chemical
[ JRadiation

m. £3J Flow characteristics n. { JOthers o

Are curves provided?

[JYes EjwNo
As a result of any of the tests (or analysis), were any
deviations from design requirements identiried? Yes [] No

If “Yes®, briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

Was the test component precisely identical (as to model, size,

etc.) to the in-plant component? )%Yes {] No If "No*, is
or [] undersized?

If type test was used to qualify the component, does the type
test meet the requirements of 1EEE 323-1974, Section 5.7
[7Yes [] No i - :

Is component orientation sensitive? [] Yes No (] Unknown
If “Yes", does installed orientation coincidé with test !

orientation? [] Yes [] No

Is the component mounted in the same manner in-plant as it was
during testing ({.e., welded, same number and size bolts, etc.)

{J Yes ([JNo {4 Unknaown ) ]







14.

15,

'16.

]7.

]8.

19,

20.

-8-

Were the qualification tests performed in sequence and on only
one component? Yes [] No

If "Yes" jdentify sequence, (e.q., radiation, seismic, cyclic,
thermal, etc.):

r g

If "aging"* was performed, identify the significant aging
mechanisms:

Identify loads imposed (assumed) on the component for the
qualification tests (analysis) performed:

a. [] Plants (shutdown loads) b. [J] Extreme environment
MSeismic loads d. )(Others LVALVE DESIGN PRESSURT

Have component design specifications been reviewed in-house to
assure they envelope all expected operating, transient, and
accident conditions? JX(Yes (] No

Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, limitations on
nonferrous materials, or special coatings or surfaces.)

[ Yes X No

If “Yes“, identify:

Does component require any special maintenance procedures or
practices, fincluding shorter periods between malntenance),
{] Yes No -

If "Yes", identify:

Is the qualified 1ife for the component less than 40 years?

(] Yes No If "Yes", what is the qualified life?

- .

* As outlined in Section 4.4.1 of IEEE-627 1980.







21. Information Concerning Qualification Documents for the Component
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Company /Organization . YCompany/Organization -

Report | Report
Number | Title lDate Preparing Report Reviewing Report
1-67701] Sgismie 5/4/%j FisHer ¢
_ & A ONTROLS Co, || COMBUSTION ENgin
¢, CépTiricaTIon NoInEE Rive
(Tnewuping '
DESIn ANANSS
REPORTY)

2(25'2" FiSHER Quaurrication FISHER CoNTroLs Co, | ComBusTroN €N Grusermg

sumMmARY RPT.




e PUMP AND VALVE o
= GPERARILITY ASSURANLE REV] Eit
"'PLANT {NFORMATION k ,
1, Name: PYNGS - UNIT 4 2. Docket No.: STN 50-528[529]520

3. utitity: ARIZONM PusLic SERVICE

4. 'wsss: _CompusTION "ENGINEERING . . X P (] ke

5. aE: BECTHEL

11. GENERAL COMPONENT® INFORMATION

1. Supplifer: PJ NSSS

2. Llocation: 3.

b. .

Ce.

{) 80P
Building/Room AUXILIRRY BLDP&. -
Elevation a8 Ft.

Systen SAFETY INJECTION SysTem

3. Component number on in-house drawings: PZA) 77620-2 ( TAG No, S I‘é@é)
4. If component is a [) Pump complete I1.5. - ( ARS & ‘)
0 If component.is a B Valye complete II.6.

S. Genersl Pump Data
8. Pum

Name

S18 ~UvV=-¢2

b, Prime-mover

o an g

Mfg. .

Hodel

‘SIH P + 00 >

od 0 6 ¢ B cest——

Type

- G S P® S E——

a. -The component, whether. pump or valve, {s considered to be an assembly |
composed of the body, internals, prime-mover (or actuator) and funct..iona!

accessories, .







a. Pump (continued)

b. Prime-mover (continued)

Required NPSH at maximum

flow

Available NPSH

Operating Speed

Critical Speed

Size Size

Weight Weight

Mounting Mounting

Method Method

Required B.H.P. H.P.

Parameter Design Operating Power requirements: (include
normal, maximum and minimum).

Press Electrical

-Temp

Flow

Head Other

If MOTOR 1ist:
Duty cycle

Stall current

Class of insulation

List functional accessories:*

List control signal inputs:

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,
(e.g9., coupling, lubricating oil system, etc.)







6. General Valve Data ]
a. Valve: 1AG NO,SI-éZé b. Actuator (if not an integral

unit)
Neme HPST Hemer VALVE  neme __Mowr Oregame
ueg. Nicreae Ve Divk of Bore Wacien  meq.  LIMTORQUE
Model €N =T77620-2 Model SMC - 04
S/IN 206963 S/N D0o208 D
Type MOT0£ DPEIMTED ‘ GL05 E Type _~
Size 2 INCH Size  SMC-04 -7V2
weight 45 Ibs Wweight 85 |bs
;'122223“3_3@ Wﬁwal» Aeeline :’22‘:323“9 CAP SCREWS
Requi
Tomues Toraue PER ASSY DWé.

Parameter Design Operating Power requirements: (include
normal, maximum and minimum).,

o Pressé’SlG) 2465 2050 Electrical
| Tem(F) _350 300 0.48 HP Nowwn@ 4bovac ¥ 250
FlowGfy) _283 7.5 AMPs MAX. @ Lockep RoToR
Max AP across valve 22050 20 WATTS @ 129V ror HeaTer
Closing time @max-df [0 SEC, Other: [] Pneumatic [] Hydraulic
Opening time -8-max-ap- /0 SEC. K

Power requirements for functional

accessories, (if.any) Sege écru oR,

List control sigﬁai fnputs: STAS  0PenS NN W iTe ON -OFF.
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‘ List functional accessories:* LWITORQUE SMC"O‘F 7y2 Mom Opeggag

I11. FUNCTION
1. Briefly describe components normal and safety functions: THE VALve 15
cLoSED DURING NORMAL ANt OPeRATIONS. THE VALVE OPENS WHEN A SAFETY
Taaeerion Aeruation Stans (SIAS) oceurs o Atiow Hicn Peessure
Sarery Iveeriod Pumpes Fuwe i e RCS coLd LEG FRoM
Te RWT unmi.. RAS & THen From THE CONTAINMENT SUMP,

2. The components normal state {s: [] Operating B3 Standby
3. Safety function:
a. }{Emergency reactor b. [J] Containment heat
shutdown removal
¢. [] Containment isolation d. [J Reactor heat removal
0 e. Bd Reactor core cooling f. [] Prevent significant
release of radio-
active material to
environment
g. Does the component function to mitigate the consequences

of one or more of the following events? P4 Yes [] No
If “Yes", identify.

){ LOCA [] HELB . D MsLs

4. Safety requirements:
i Intermittent Operation }{Duﬁng postulated event
[] Continuous Operation }{ Following postu"lated event

If component operation is required following an event, give
approximate .length of time component must remain operatigna’l.

Rﬁcmc. FRoum Co»mmmemgw pr LIR. (e.g., hours, days, etc.)

‘ * Functional.accessories are those sub-components not supplied by the
_manufacturer that are required ‘to make the valve assembly operational,
" (e.g., limit switches).




5. For VALVES:
does the component [] Fail open [] Fail closed B Fail as is
Is this the fail safe position? jﬂ: Yes [] No
Is the valve used for throttling purposes? B Yes [] No

Is the valve part of the reactor coolant pressure boundary?
Yes {1 No

Does the valve have a3 specific limit for leakage? ]?3 Yes [] No

If "Yés" give 'Hmit:MAIN SEATLEAKAG& < 10 u/Hﬁ/lNCH OfF
IV. QUALIFICATION NoMmINAL VALVE S)Z€,

1. Reference by specific number those applicable sections of the

design copdes and ,standards applicable to the component:
A.AgME, ?sié’v, SECT. m'i" WINTER 1975 AbDENoA.

B. MSS-sP - GIQYDQDSTATIC TESTING OF STEEL VALVéS - 1961,
€, ANST - Blb,25, BUTT WELDING ENDS - 972,

2. Reference those qualification standards, used as a guide to
qualify the component: SAME__AS A" %"8B" or TN, 1, ABovE,

3. Identify those parts of the above qualification standards deleted
or modified in the qualification program.

Deleted: Modified: .

4, Have acceptance criterias been established and documented in the
test plan(s) for the component? B3 Yes [] No

5. What {s the expected failure mode that would keep the pump or
valve assembly from performing its safety function? NONE_

6. Are the margins* identified in the qualification documentation?
] Yes B3 No

d. Margin is the difference between design basis parameters and the test
parameters used for equipment qualification.







If component 'is a PUMP, complete IV.7.

If component is a VALVE, complete IV.8.

7.

8.

Pump operability has been demonstrated by: [] Analysis
[] Test [J Combination :

Identify PUMP tests performed:

a. [J shell hydrostatic b. [J Bearing temperature
(ASME Section III) evaluations

c. [] Seismic loading d. [J vibration levels

e. .[] Exploratory vibration f. [J Seal leakage @ hydro press

(Fundamental frea.___)
g. [J Aging: [] Thermal h. [J] Flow performance
[] Mechanical Are curves provided [] Yes
(1 No
i. [] Pipe reaction end j. [] Others

loads (nozzle loads)

k. [] Extreﬁe enyironhent: ” P
[] Humidity E
[] Chemical
[J Radiation

Valve 6perabi11ty has been demonstrated by: [] Analysis
[] Test 53 Combination

Identify VALVE tests performed:
3. ';83 Shell hydrostatic b. :§§ Cold cyclic List times:

(ASME Section III) Open
Closed
¢ [] Seismic loading “d. [ got cyclic List times:
pen
Closed

e. [J Exploratory viﬁration f. DX Main seat leakage

}
(Fundamental freq. )







9.

10.

11.

12.

13.

-7-

g. [] Aging: [] Thermal h. “pg Back seat leakage
[ ] Mechanical

i. [] Pipe reaction end J. ‘5& Disc hydrostatic
loading
ke [] Extreme environment 1. [] Flow interruption capability
(] Humidity “
{J Chemical
. {] Radiation

m. [] Flow characteristics n. [] Others

Are curves provided?

[] Yes [] No

As a result of any of the tests (or analysis), were any
deviations from design requirements jdentified? [] Yes $J No
If “Yes*, briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

Was the test component precisely identical (as to model, size,
etc.) to the in-plant component? B3 Yes ([] No If “No*, is
installed component {] oversized or [] undersized?

If type test was used to qualify the component, does the type
test meet the requirements of IEEE 323-1974, Section 5.2
[] Yes [] No

Is component orientation sensitive? [] Yes :&3 No [] Unknown
If “Yes®, does installed orientation coincide with test
orientation? [] Yes [] No

Is the component mounted in the same manner in-plant as it was
during testing (1.e., welded, same number and size bolts, etc.)

(] Yes (] No B3 Unknown




14,

15.

16.

17.

]8'

19,

20.

-8-

Were the auahﬁcation tests performed in seauence and on only
one component? [] Yes [] No

If "Yes" identify sequence, (e.g., radiation, seismic, cyclic,
thermal, etc.):

If "aging"* was performed, .identify the significant aging
mechanisms:

Identify loads imposed (assumed) on the component for the
qualification tests (analysis) performed: .

a. [] Plants (shutdown -loads) b. [] Extreme environment

c. }Xd Seismic load d. ;54 Others OP&EAT!ONAL. .

Have component design specifications been reviewed in-house to
assure they envelope all expected operating, transient, and
accident conditions? B3 Yes [] No

Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, 1imitations on
nonferrous materials, or special coatings or surfaces.)

(] Yes B3 No

If “Yes", identify:

If "Yes™, identify:

Does component require any special maintenance procédures or
practices, (including shorter periods between maintenance), °
[] Yes %2 No

Is the qualified life for the.component less than 40 years?
(] Yes B3I No If "Yes", what is the qualified life?

' * As outlined in Section 4.4.1 of IEEE-627 1980.
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21. Information Concerning Qualification Documents for the Component
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Kev. A

RPRIL || o fops WAgNee Core,

STAINLESS  STEEL | |99

MOToR OPERATED
dLose VALvE

Report | Report ' cOmpanyIOrganizition Company/Organization -
Number | Title Date Preparing Report Reviewing Report
AR Seismic Avauysis o 5 Nuerese VAL\Je Dirsion
' 2
7762-2| 2 e, 1500 LB - Comgusrion Enewesens /RP
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PUMP AND VALVE
OPERABILITY ASSURANCE REVIEW

\‘ I.  PLANT INFORMATION I =

1. Name.?txn.o VERDE. Unit No.I_Z. Docket No.: STA/S®- 528/52‘)#30
3. Utility: AQI}'ONA —P()Guc SeRVILE
4. ' NSSS: COHB(JST‘/DN EutiNeEE ru(, , B PHR [] BWR
5. A/E% —%ECMCL ' - "
[I. GENERAL COMPONENT* INFORMATION
| 1. Supp]ier° [] NSSS Kl sop
"; 2. Locatwn' ;x. 'Bui'lding/Room /\UX\LIAK“( ELDG
- b Elevation __ 38 FT.

c. System Nuttean  Coone WaTen

3. Component number on in-house drawings:. |JNLB-UV-4.0)
4. If component is a [J Pump complete 11.5. '

0 . If component is a B3 Valve complete 11, 6.
o
5. General Pump Dat:a a N I

a. Pump e . b.  Prime-mover
Name ) i o ﬁame
Mfg. Mfa.
" Model " Model
S/N S/N
Type _ Type

‘

* The component whether pump or va1ve, is considered to be an assembly :
composed of the body, internals, prime-mover (or actuator) and functional
accessories.

.J.

- , W meamvis i semn. g .
T RYARE T, e ey W R ), (VWS e A SR SRS e L) Dt Vel HAE RPN TRETT a0 T, e - reeewsiumbsa ® .
i P 4. Lol < . . ’w . .. w'e 1w ammw w0t K deyemes ave - enaermes - R ot 25 A :

-
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"...V‘I .a‘. -2-

a. Pump (continued) b. Prime-mover (continued)
Size _ : Sfée ,
‘ HWeight . Weight
Mounting o Mounting B2
Method Method
Required B.H.P. | HoPo _
Parameter Design Operating Power requirements: (include
» normal, maximum and minimum).
Press "™ R ' Electrical
Temp . '
Flow .2,_- g
‘Head " L R " Other
Required NPSH at max imum . If MOTOR 1ist: . . -
- ~ flow ‘ e ' ' ﬂDuty cycle i
‘ " Available NPSH - _Stall current
N} Operating Sbeed - . Class of insulation

Critical Speeé

List functional accessories:*

List control signal inputs:

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,
(e.g., coupling, lubricating oil system, etc.)

@

. - - v -y e e ey Yyt temeynee w0 =
LUV A YNV WA F”}"":"-" vineiaaairal -\;..":- “Ves Rty b L ML el . RO
. . . . w x e a ee wmem = e upwe g s

“
w -
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6. General Valve Data
a. Va]ve

Nocvese Comine Water
Name SuppU{-Cou‘mmmm Teol VL!/A

Mfg. }-\FMQV ?PATT
Model NYL/I\DO '
sin D-ollb=| -1

Type Bo‘fTEQY‘:L\;’ -

. Height. e 2‘5/3 ‘,L'S . PI _,'.

Mounting : FLrNGE szNa EMD

1835 e hs

Required )
Torgue

Parameter Design_” Operating

presstpéic) jg0_~ 15

b. Actuator (1f not an -integral
unit) =

=z

Name Limiror Que.

Mfg. | qiToRBwE

Model SMB D002 - HIBC

s/IN 291114

e _Ac MoTon ¥ beap:
size D26 HP_

“ﬁeivg.ht 257 ”)S

: Moun:tin

g .
Method E OLTED

_'Torque CAEACH'{; 15, Lo I N- UDS .

Power requirements: (include
normal, maximum and minimum),

Electrical 480 VA . éotlé_-'

Temp (o F\ ’ .20:0‘ 120 fVou“ME- Ngf(:al. }5& 226’
FlolePM) DA 1988 -° Awps 0.5 & 058

Mex AP across valve _ 74 25)

Closing time @ max 8P _[[) S¢r .

Opening time @ max &P 1D Sec,

Other: [J Pneumatic [] Hydrauvlic

Power requirements for functional

accessories, (if any)

agoVv , 20 rappla

List control signal inputs: CIJAS

- = 5 —aspae o e e YL L
RIS o F e el £ i et S et Hag L L i R Sdnaden .

s - , .
Hree Bow WA de Gria rxgiees T 3w vy



k]
.
. o

. : . -4-

. List functional accessories:* SET‘ DF .Lmrr 5w:rcﬂr<'
A\

Wit me—oeouz OpepAToR ;
{ o pS

ITI. FUNCTION

1. Briefly describe components norma1 and safety functions.
TW S coﬁaaftgwen~cef kato ey rv»afzazvxa_lz, €L4&4A4;Z:;51 Eﬁgjg&éQE_’
W% o vé—céo-zm—m CIAS, ! :

2. f The camponents normal state is:~‘ ) ."[].Operating Bd Standby
3. Safety function- T _ T )
a. [] Emergency reactor b. [] Containment heat
: shutdonn . . removal
c. | Containment isolation " .d. [] Reactor heat removal
e. '[] Reactor core cooling ._: f. [] Prevent significant

release of radio-
-active material to
env1ronment

(@

g. [] Does the component function to mitigate the consequences

_of one or more of the following events? [J Yes [] No
If 'Yes“ identify.

PILocA ~ []HELB - T] MsLS
[] Other ’

4, Safety requirements:
04 Intermittent Operation {3 During postulated event
{] Continuous Operation DJ Following postulated event

If component operation is required foi]owing an event, give
approximate length of time component must remain operational.

30 Days :Ptmmz. (Lozen AeteRDDBA - (e.g., hours, days, etc.)

manufacturer that are required to make the valve assembly operational,

* Functional accessories are those sub-components not supplied by the
. (e.g., limit switches).

" o mesw yar

L v
L e .--"—R‘ S
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5. For VALVES: ' . ]
does the component [ Faf] open g] Fail closed [} Fail as
Is this the fail safe position? []J Yes g No =
Is the valve used for throttling ﬁurposes? [JYes [J Mo

Is the valve part of the reactor coolant pressure boundary?
(1 Yes pg No

«*

Does the va1ve have a Specific limit for 1eakage7 R Yes [] No

If *Yes” g‘ive 'limit' Tests  WeRs Zero Leatace

is

.....

IV. QUALIFICATION ‘B“BB'-E TienT,
Potal .-.'.‘ "'-"'-'e. o -,
1. . Reference by specific number those app]icable sections of the
design codes and standards applicab]e to the component:

A¢ME sm :n,m'.v ID f\N.SI Blb S SBILIL, N4o 2.2, N1k,

N1014- , Nema_ 1CS, AWWA £-504 -

2. Reference those qualification standards, used as a guide to

_qualify the component: T EEE 323-)0[74- TEEE-382-1972

\EEE - 344 - 1978

3. Identify those parts of the above qualification standards deleted

or modified in the qualification program,
eleted: Modified:

4., Have acceptance criterias been established and documented in the
test plan(s) for the component? [X] Yes [] No

5. What {s the expected failure mode that would keep the pump or
_valve assembly from performing its safety function? ’

Loss 0F Towep Soppiy”

6. 'Are the margins* identified in the qualification documentation?
Yes [] No

d. Margin is the difference between design basis parameters and the test
parameters used for equipment qualification.




¢




. . . If cempenent is'a PUMP, cemplete IV.7..
If cempenent is a VALVE, cemplete IV.8.

.-
P

=2
7. Punp eperability has been demonstrated by' 3 Ana]ysi§
] Test [] Cembinatien )

* ldentify PUMP tests perfermed:

a. [] Shell hydrostatic o b. t] Bearing temperature
(ASME Sec*ion III) evaluations .

c. [J Seismic loading ' 'd, 0 Vibratioﬁ levels
: e. [] Exploratory vibration f. t] Seal Teaéage @.hydro press
. s+ (Fundamental frec.___) : _ S "’
é. [] Aging [] Thermal : h. _[] Flow performance -
[] Mechanica] " Are curves provided [] Yes

L 1k
i. [] Pipe reaction end j. [] Others e
Q - loads (nozzle Toads) ‘
k. [1 Extreme environment:

[1 Humidity

[] Chemical

{] Radiation

8. Valve operabiljty has been demons trated by- [J Analysis
[] Test i Combination

_Identify VALVE tests performed:
a. [J Shell hydrostatic b. Ed Cold cyclic Lis. times:

. (ASME Section III) Open 3 E A4417&»
Closed 3 o% & sl Rore y (,a
c. [ Seismic loading d. [] Hot cyclic List times:
Open
- Closed

e. [Q Exploratory vibration f. b@ Main seat leakage

Q (Fundamental freq}%ﬂa-)

wg ¥ e erteetm e G Ve WmBy W Eiwm R A
[TpveRppmonnve et T e DRCIEEL LI B SRR LI S itittena e
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9.

]0.

11.

12.

13.

-7-

g. X Aging: D Thermal h. [] Back seat 1eak;ge
, K[ Mechanical

i. [] pipe reaction end j. [ Disc hydrostatic

loading . ’ %é
k. [ Extreme enviromment 1. [ Flow interrupf?;n capability
{d Humidity
. K Chemical

R Radiation

m. [] Flow characteristics n. [] Others

Are curves provided?,

«

urta»‘_W"

[] Yes [] No ;hraed
s 22?2»«»- ’
As a result of any of the tests (or analysis), were any
deviations from design requirements identified? [] Yes PJ No
If “Yes", briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

Was the test component precisely identical (as to model, size,
etc.) to the in-plant component? [] Yes PJ No If “No", is
installed component [] oversized or [J undersized?

If type test was used to qualify the component, does the type
test meet the requirements of IEEE 323-1974, Section 5.7
{1 Yes BJ No - . ) N

Is comporent orientation sensitive? [] Yes [ do [J Unknown
If “Yes", does installed orientation coincide with test
orientation? [] Yes [] No

Is the component mounted in the same manner in-plant as it was
during testing (i.e., welded, same number and size bolts, etc.)
[J Yes K] No [] Unknown







14.

15.

]6.

17.

18.

@

19.

20.

-8~

-

Were the qualification tests performed in sequence and on only

one component? []Yes [Q No Fo
IT “Yes* identify sequence, (e. g., radiation, seismic, cyclic,
thermal, etc.): __ Rodaallomn 2vponure a€}¢4~q

ond. @tiernic 34A¢»2o4L°€4Lé&¥71 (0uL£:Zaj%ab\\

If “aging“* was performed identify the signiricant aging
Md/u:\ﬂa—n

mechanisms: Thovaol ,

..a. [] Plants (shutdown 10ads) _;b.

Identify loads imposed (assumed) on the component for the
qualification tests (analysis) performed. )

01 Extreme environment -

c. Seismic load " d. [] Others

Have component oesign specifications been reviewed in-house to
assure they envelope all expected operating, transient and
accident cond1tions? B Yes [] No

Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, limitations on
nonferrous materials, or spec1a1 coatings or surfaces.)

Yes _[] No

If "Yes", identify: ‘SEATING MATERAL 1S EPT

Does component require any special maintenance prccedures or
Eaactices, (including shorter periods between maintenance).
Yes No

If “Yes", identify: Epoxy HaTrriAt (EPT§ witL Re

INJEZTED &

Is the qualified 1ife for the component less than 40 years?
{1Yes []J No If "Yes", what is the qualified life?

Depenpe ON LiFE of Nen- Mevawue larrs

* As outlined in Section 4.4.1 of

‘@

A . e we e e P R
N

- -

-~
peem ey w4,

Waiien Depends o4 _Acing ARAcsis v PosRESS
EEE-627 J980.

Sme wmt 2 e v AVe e amEereis maimmgrs NeAnmerexe g =
. :

Eoe ew w wt moerl eewvw a0 we T T R AR

.

»~ faan g B
4 e — T




¢




- -

L e
. it 14 v L
. ety 8 v imresa e LI -

- mdeeete
& v

S, w
r mewem Aesievdiow @ Je eSS 3
» 24P - sihes asmwm 4 Yhae av

4 -

@ | @ o

21. Information Concerning Qualificatfon Documents for the Component

Report | Report . Company/Organization Company/Organization
Number | Title Date Preparing Report Reviewing Report
IM-b05 [SEiCMIL  Report Fon, | B
r WA ‘v K.T EC\'\TEL
roL 10" oo Vawe wiry /‘:)168 H P RATY _GD' .
LHMB 0007 -HiBe ' o
DPEQATOR .
Mi-tos & o S I
Funemionae &val, | Jan - W : ol Beews
- . . ECHTE
143 Re pPeRT For PBuwer 9 "PQATT CO. S | R - L
ODEQATQD AcTive ) _ - :
ALVES S .

NoU. . ':«=
ruea2 [Limirozmue REPOET | 1980 [LIMITORRVE .

BrewteL
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|-J-SGE-UV-180

N PUMP.AND VALVE
" OPERABILITY ASSURANCE REVIEW

‘A

(1. CPLANT INFORMATION - ... s % % o 7 . Lo e

'l._ Name. PALo VERDE Umt No. i 2. Docket No.:
. 3. Utility: ARIZONA" POBLIC ‘SERVICE

4. " nsss: COMBUSTIoN- "ENE1INEERING 63 PHR L3 B
"5, AE:  BECHTEL® Powee COQPORATION'

II. GENERAL COMPONENT* INFORMATION

1, Supp11er' [] NSSS bd BOP

. .
CERIL -‘ S -

_ul

" 2. Locatwn._ 'J_a.' 8u11d1ng/Room MAIM STEAM SUPPORT STRUCTURE

T, e

-..“.-‘l AR . /
Vs e L . .. b. E]evation RAL-AN
L T e Tlnes '$ystem » Main__STEAM

3. Component number on 1n-house dramngs' J-SGE-UV-180
4, If component is 2 [] Pump comp]ete 11.5. .
If component is a D@ Va]ve comp]ete 11. 6. )

'5.  General Pump. Da..a '_ L e NOT APPLICABLE:. ...,
as Pump_ ‘ .'- B L b. .Primermover H

e /

. Mfg. S W /

 Mode / © Hodel [

" s ( s

Type _ ~ J Type /
/ . /

* The component, whether pump or va1ve, is considered to be an assembly
composed of the body, internals, prime-mover (or actuator) and functional
accessories.

‘8
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S ’ NoT APPLICABLE’
T ] a. Pump (continued) b. Pr}%e-mover (continued)

‘ ©.size__ 11T v :Size

: - Weight ’ Weigh

- 77 ¥ Hounting
g Method

.. _Required B.H.P,

Parameter Desian

Operating

- Press ¢

2 -
e s, v o

.. Temp

/ Power requirements:

* Electrical

(include
normal, maximum and minimum).

el

%
% .
.
.

s L Flow

e
L

.
N
s . . ~
ra R B
. " .
.

.
L

" Head "’

. Required NPSH at maximum

~ flow

" Available NPSH

. :_"Operatihg épeed

)

-C;itiEAIHSpee&

- -
»
v . « T »
P T
. [ .
faly ot . re * ¥ 6.-,--"
. N -
. re .
» e
.

-----------

Stall current

. .Class of insulation

If MOTOR 1ist:
Duty cycle

" List functional) accessorijes:*

-/

List control signal inputs:

/

/

* Functional ‘accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,
‘ (e.g., coupling, lubricating oil system, etc.)







Power' reqdirements: (include

. 6. Gén!era'l'_\!_a_]_yé_ Data R o
! %af va’l"e Shsaiide _:* s .' $§g§tor (1f not an irftég.ra'l 'g .
oL "|=F-SGA~UV-180 - " MAIN STEAM ISOLATION VALVE
. © Neme MAIN SteAtd ILSOLATION Name | HYDRAULIC ACTUATOR
T Mg, AncHor” DARLWG Mg, _ANCHGR .DARLING.
.f"lode'l Custom BuUilT Model B&4224-C .
-:S/'-N 'E 90223 =1=2, g\ ) ":00]
- Tye DouvBLE -Dise WEDEGE  Type SELE  CONTAINED
L0 She 28" X24"x28" s gL x 33" mial L
R ":'"'”u_;ight-‘ 19850 +LBS " " Height 7600 LBs .,
LT Rt e ED EUDs . wmey™  « BOLTED .
. ARSI . /BONNET — 3500 FI-LES
T meeer ot TR AR

Parameter _Design Operating

Press 1270 PSIG 51037 PSIA.

normal, maximum and minimum).

. — Electrica'[
Temp (_9r=)""5 75 - 548 125 V = DC  NORMAL
' Flow <Lra/k\ 4545000 " 3971050 |40 V — DC. MAX.
" \Isv - De. MIN:

Mex AP across valve 983 PSI
Closing time @ max 2P 5-0 SEc. MAX Other: [ Preumatic [ Hydraulic

Opening time © max BF 50 MIN. MAX
ACTUAL= €0 SEC. (OPERATING)
Power requirements for functional ;@For SoL-vLV. & NAMco LimiT Sw — 25V DC.

® For ACTUATOR - AIR PFr— BO-l25 PSI

accessories, (if any)

.

List control signal inputs: FAST OPEN AND CLOSE SLow OoPEN
AnMD CLOSE | TEST AND EXERCISE (MAIN STEAM
‘SIGNAL )

IsoLATION

M e meemes gmeives RBA . (T e b
. S T B X @SN Y gt

. , pr o ot
na Wt v’ rerew

- g e Raahandhal
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/
‘ _ List funct'aona'l accessories SOLEMDL‘D VALVES |, LimiT SwlTCHES
. PRESSLRE TRANSMITTERS , Hy_-p AccuMuLATORS R f’gr.ss Swrrcues

III FUNCTIDN

-

~* OPEN To SUPPLY " MAIN "STEAM.- FRoM STM QENERATR To HP. TURBINE.
" ® SAFETY FONCrION = CLOSES To PREVENT STEAM FLOWING FRoM THE

STM “GEN. To THE TURBINE" INLET MAMIFOLD & To PREVENT
- T BACK. FLOW 1N THE STEAM GEMERATOR PRESSURE DROPS

.'- _ 1. Bmeﬂy describe components no"ma'l and safety functions: @ NorMALLY

. . BELoW THE TURBINE TMLET MANIFCLD PRESSURE
S 2. .(The components normal state is: [] Operating  [J Standby
i u--3.' Safety function' _ ' ‘
. " a. Eg Emergency reactor ; 5. t]'Containment heat °
T B shutdowtm ! . - .removal
p ".. S c. B Containment isolation ° d. _[J Reactor heat removal
Q T e I8 Reac{:o;‘ éqre cooling . T [] Prevent significant

release of radio-
-active material to
env1ronment

g. [J Does the component function to mitigate the consequences .
- _of one or more of the following events? [ Yes [] No
. "If “Yes®, identify. ,
[QLocA [ HELS - ‘B MSLS

[] other

4,  Safety requi'rements:
3 Intermittent Operation B During postulated event
[J Continuous Operat»ion BJ Following postulated event

If component operation is required following an event, give
approximate length of time component must remain operatmona].
REMAIN CLOSED 33p DAVYS.
) 7 (e.g., hours, days, etc.)

‘ * Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly-operational,
(e.g9., limit switches).

.
, e s
. - " Lt haahiing D i b ind
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5. For VALVES.' S ) .
) does the component [] Fail open."ﬁd Faii closed [] Fail a; is
Is this the fail safe position? D3 Yes [] No ’

'Is the valve’ used for throttiing purposes? [JYes [ No

Is the valve part of the reactor coolant pressure boundary?

[J Yes EO No ST
Does the valve have a Specific 1imit for Ieakage° X Yes {3 No

A '

s ‘® 10X DIA —( ML /HR )4CLOSED NORMALLY °
“If "Yes" give 'limit & ©v00 )" °/h VWO FLow. BREAK DOWNSTREAM

“ OF VALVE

Iv. QUALIFICA:ION -~
. VALVE
i. Reference by specific number those applicable sections of the

e o design codes and standards applicable to the component~

_ANSL - SI.2 (1962)';, AsMe "B & pv :SEeT. I, I, IX, XL

ASTM~ E-94 ,:NCMA OSHA ; -MS8-5P-45 & 41,
rsae—zvaJ ‘208 -

" 2. Reference those quzlification standards, used as a guide to
-, qualify the component:

U @ TEEE =223-1874 (D IEEE —344- 1375
‘@ LEEE —382.- (8972 .

3. Identify those parts of the above qualificaticn standards deleted
or modified in the qualification program.
: _ NONE - . ,
Celeted: - Modified:

4. Have acceptance criterias been established and documented in the
. test plan(s) for the component? [J Yes [] No

5. What is the expected fajlure mode that would keep the pump or
valve assembly from performing its safety function?

" NONE
6. Are the margins* identified in the qualification documentation?
B Yes [] No

d. Margin is the difference between design basis parameters and the test
parameters used for equipment qualification.

. w e
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If component'iS'a PUMP, complete Iv.7,
If cowponent is a VALVE ccmp]ete Iv. 8.

_'Nm'AﬂmmABhE .

7. Pump operability has been demonstrated by
[] Test N Combinat1on

] Ana]&sis

* ldentify PUMP tests performed

Bearing temperature

a. [ Shell bydrostatuc " b,
(ASME Sec jon III) I evajuations
| R 0 Seismic loading = 'd. 0 Vibration levels

e. [ Exp]oratory vibration f :'[] Seal leakage @ hydro press
| : (Fuhdamenta‘l freQ.____ ) .
d.. [j Aging: [] Theemal h. [J Flow eerformance

" Are ‘curves provided [] Yeé

_ —— " [1 No
1. [] Pxpe reactio end j. '[] Others

Chemical

t] Radiation

-

8. Valve operability has been demonstrated by: [] Analysis
] Test K Ccmb1natlon

“Identify VALVE tests performed:
a. [ Shell hydrostatic b. [] Cold cyclic List times:

(ASME Section 111) Open
. Closed
c. [A Seismic loading - d. [ Hot cyclic List times:
Open 800

Closed 1200

e. [ Exploratory vibration f. [] Main seat leakage

(Fundamental frea. )

- - g oy
- . A et ,os-||

.
. N PP . x » N
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. .
. . .
- . 7=
. ;
.

g. [ Aging: PJ Thermal h. [] Back seat leakage
. - [ Mechanical . .

' . L . 1. B4 Pipe reaction end J. [0 Disc hydrostatic
. . 1oading -t . ’ o R . . ) . -
ke Bd Extreme environment 1. [] Flow interrdption cap;b{lity
- o D mmidity ,
o qu Chemical | :x;‘ ’ - T e
BJ Radiation

m. [] Flow characteristics n. [] Others

Are curves provided?

[J Yes [] No

9. As.a result of any of the tests (or analysis), were any
deviations from design requirements identified? [ Yes [] No
- If “Yes", briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

4 WAY SOLENOID VALVES T WITHSTAND AN
‘ o AMMmos PHERIC PREssure OF 21 Psie,

i

10. wés the test component precisely identical (as to model, size,
etc.) to the in-plant component? [] Yes [ No If *No", is
installed component §J oversized or [] undersized?

11. If type test was used to dbalify the component, does the type
| test meet_the requirements of IEEE 323-1974, Section 5.2 .
S - Bd Yes [] No

12. Is cemponent orientation sensitive? [J Yes [] No [] Unknown
b If “Yes", does installed orientation coincide with test
orientation? [K] Yes [] No

13. Is the component mounted in the same manner in-plant as it was

during testing (i.e., welded, same number and size bolts, etc.)
. p3 Yes [] No [J Unknown .

" gm orav =t e w
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.

14, Were the qualification tests performed in sequence and on only g g
‘ . one component? [] Yes [J No .

IT “Yes" identify sequence, (e.g., radiation, seismic, cyclic,
thermal, etc.): .

*

- | 15. If “aging"* was performed, identify the significant aging
. mechanisms: VSE OF 10°C RULE , CHAMBER TEMP.

. . MAINTAINED @ 256°F For 13+2 Days. AIR VELOLITY
M. . WITHIN 'CRAMBER = 250 £PM). |

as

16. Identify loads imposed (assumed) on the component for the
aualification tests (analysis) performed:

@ '[] Plants (shutdown loads) 'b. [ Extreme environment

: ~¢. [ Seismic Toad " d. [] Others

-~ . : N ) .. * - .:: ‘-_! . o - -
. 17. Have component design specifications been reviewed in-house to
. " assure they envelope all expected operating, transient, and
| “ accident conditions? BJ Yes [] No )

18. Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, limitations on
nonierrous materials, or special coatings or surfaces.)

B Yes [] No ‘
1f "9&5”, ident‘ify: @ JOHN CRANE —24' A”:D 625 G~ PAQK'NG
RINGS . SOLENOID VAWVE_CoiLS @) LIMIT SWITCHES

2\ PRESSE. TRANSMITTERS, (5) PRESSURE SWITCHES,

. 19. Does component require any special maintenance prccedures or
practices, (including shorter periods between maintenance).

B2 Yes [] No
If “Yes“’ 1dentify: a}z. YE.A RS O©OR LESS MA)MTb/REPLACEMENT

OF NCN-METALLIC j&. ACTUATOR CpMPoONENTS SEALS,
SoLEMOID ColLs .,

20. the qualified life for the component less than 40 years?

Is
i Yes [] No If “Yes", what is the aualified 1ife?

NOoN METALLICS "HAVE A 2V YEAR
' QUALIFIED LI\FE..

. * As outlined in Section 4.4.1 of 1EEE-627 1980.
|

" ) .
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2. Inférmation Concerning Qualification Documents for the Component

-

Rey. A

AssurancE REPRT
For MAIN STEAM
AND FEEDWATER
IsoLATION VALVES

Report | Report . Company /Organization . Compan /Or ani;ation

Humber | Title lDate Preparing Report ﬂRev?ewB{ng lgcport
QUALIFICATICN AND [4.15-80 ANCHOR + -DARLING | [

E'&g;f‘z OPERABILITY oo BECHTEL.

. 4

438 47-
2.
REV.C

ACTUATOR,
QUALIFICATION
TEsT REPORT

7= -78

WYLE -+ LABORATORIES

LI B b

-~ BEGHTEL.

E 62i0 -
IC
REV.A

STATIC SEIsM)C
TEST '

4/73

ANCHOR - DARLING

BEchrEL. -~

745

QUALIFICATION TESTS
For RosEMoOUNT
PRESSURE
TRANMSMITTER
MoeDEL W52

3l24)75

|

‘RoSEMouNnT . . ”

BECHTEL: .

RPT No
NIL®
- REV. |

QUALIFICATION OF
WVAMCO ConTROL.
LMmyT SwiTeHE
MopDEL EA-180

NSNBI

DR..EDPWARP T
WALTER & ASSOCIATES.

SECHTEL ‘

|
|

(&4
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CI.

“: 1. Supplier: [] NSSS B3 BOP,

' .

(M- CcTA-POD
™M - ~Pol

-

T, - PUMP AND VALVE
" . OPERABILITY ASSURANCE REVIEW

"a

PLANT INFORMATION - ... .+ .- % 0 : . .-

1. Name: PALe VERDE Unit No. i 2. Docket No.:

. 3. Uti'lity.ARlZor\,A Pueuc "SERVICE

4. " nsss: CoMBUSTION " ENEINEERING 03 PWR [] BWR

"5, AE: TBECKHTE LA PcWER CORPDRATION

'__' 3.- Component number on"ln-house' .drawings:

GENERAL COMPONENT* INFORMATION 4 . : L

. "_L.ocat'ion'_“""'_:'_'a; ’ 8ui'lding/Room OUTSIDE AREA ‘_AFDUJVA%EE;:;_Q_%_O
T S CONDERSATE
_ b. Elevation GROUND LEVEL- 100 STORAGE TANR

Sl toe. $ystem ‘CONDENSATE TRANSFER
o § 7
-

4. If component is 2 I}Q Pump comp1ete I11.5.

If component 'ls a [] Va‘lve compIete 11. 6. ) ' :
- General Pump Da..a " R R -_ . e L
'a.' Pump s ) .b. Prime-mover "

. Name CONDENSATE TRANSF\:h FoMP jame CONDENSATE TRANSFER fump Morog

Mfg. lNGtRSOLL-— RAND - ug. WESTINGHOUSE

Model 2 X 10 AN Wode1 TBFC ( FRAME # 213 °T)
s/N 057766 SIN 7‘?03-01-00?.3&2
Type PleR1ZARIAL CENTRIFUGAL Type LLT . SAUIRREL CAGE
. TYPE B ( NEMA)

* The component, whether pump or va]ve, {s considered to be an assembly
composed of the body, 1nterna1$, prime-mover (or actuator) and functional
accessories.
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B . .

.2
. ;, | aZOwP:Tp (continued) ) 6.‘ Prime-mover (contir;/ued)
_..) ' size(605 Lgﬁaos’“ﬁxf‘ae 25w)51ze (17.70 "Dx(i0:e¢ H)X (e 20" w}
.::-:Height |035 LBS<W>Height l40 LBsS
.2"ngggg'éng BOLTED To -FOL,MDANGN ::z::;na PAD MouN:TE.'D ' BOLTED .'DDNN,.
""" Reguired B.H.P. __3:3& " Hp, 5 ’ ‘
' Parameter Design Operating :Power requirements: (include .t
L . . e norma‘l maximum and minimum).
_ ‘:’"'35.5 GSFG) 50 L LBO T . Electrical __ 420 V AC * (¢ / ("ﬂ{}’,‘d
'. 'Temp COIF)""EOO" ‘20 - 6o Hz 3 PHASE  FuLL LoAp
"’ now (GPM) 130 - 130 ,-.--:CVURREMT - 7.0 AMpé.
- Head (FT) 6\ "€l ‘Other’ SPACE " HFEATERS "~
Dee U ,. (Bow, 120V, 1)
o ] F.leuuli;.eid h_I'PSH at“maximu.m\ 1f MOTOR 1ist: |
"‘."\ -  flow___6 5 FT. "~ Dutycycle - INTERMITTENT
L 'Avaﬂamé NPSH _ R4 FT” Stall current 43. AMmPs,
Operatmg Speed Y2 é'o -"Clas‘s of insulation H

Cr.tica'l Speed 1S5.3° HZ (‘RE%GNAUCE\

|

|

|

List functional accessories:*(D COUPLING - THOMAS /BY REXNORD) \
‘(33 BEARING TEMP THERMO CoupLE § () MLTOR SPACE HEATERS
|

\

i

|

- &) MOTCR CONTRCL CENTER.,

List control signal inputsi @ (SIAS) SAFETY INJECTION ACTUATION
SI6NAL (D CCREFAS.) CONTRoL EMERGENCY FILTERATON "ACTUATION
SIGNAL (® (CRVIAS) CONTROL ROOM VENTILATIoN IS6LATICN

- ACTUATION S\GNAL @ (LOP) L0oSS OF OFFE-S\TE PowER

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,
(e.g., coupling, lubricating oil system, etc.)







’ o
.
.
-~ ‘e
e ) )"‘t ’
- s
f
A

.:;9. i;lge

“ 0t
. )

-3-

6. General Valve Data N,_OT '.A‘_PPU:'CA.BL‘E".

Name ’ . .+ Name

b. . Actvator (if/not an integral
.unit) ’ .

: Mfg. S :f .. %fg.. .. // '

-.-‘-Size B b JCIRL « s % ser = Size. » /.
. -;,u.eight cae : - . . LT

" List control sfgnal inputs:

‘Model .t WY Moded /
...S/.‘N . ., T . . . - S/N

.. Mounting - ° /,‘:‘

ﬂ‘fémp IR /Zif
' Flow ' / - . —

Tyoe I Type

Methoc

Required
Torque

Power requirements: (include
normal, maximum and minimum).

Electrical

Parameter _Design , Operating

Press R

Mzx 8P across valve //

‘tlosing time @ max AP Other: [] Pneumatic [] Hydrauvlic

Opening time € mex BF

Power requirements for functional

accessories, (if ahy)

/

/

2 . am e s aprocanamy Ao e

.....
i
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ot R ,
. List fun_ctio.na.'l accessories:* . / . .
e _— r/ . .. - .
111, FUNCTION o
‘.T _ 1. . .Brief'ly describe compénenti normal apd safety functions:

NoRMAL AN

SAFEIY FUNCTION " 1S To DELIVER EMERGENCY MARE-LP

To "DIESEL GENERATOR CooLINE WATER SYSTEM, ESSENTIAL
© T COOLING € CHILLED WATER SYSTEM AND SPENT FUEL PoolL

2. -%The cémponents normal state is: [] 'Operating BJ Standby
. " ITTENT
© . 3. Safety function: i CINTERMT >
a. [>§ Emergency reactor . b. [] Containment heat °
T _ shutdown ! ) < LY .removal
,‘ . ) c. [J Containment isolation " d. [] Reactor heat removal
X e '[J Reactor core cooling f. [] Prevent significant
. - release of radio-
I ’ -active material to
. . environmant
g. [] Deces the component function to miiigate the consequences .

_of one or more of the following events? B Yes [] No
1f *Yes®, fdentify. .

BJ LOCA g HELS - '] MSLS
[] Other

4. Safety requi}-ements:
[Q Intermittent Operafion BJd During postulated event
[J Continuous Operation K Fo'llom’ng' postulated event

If component operation fs required following an event, give
approximate length of time component must remain operational.

5.
30 DAYS . (e.g., hours, days, etc.)

. * Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly-operational,
e.g., limit switches).

. sy m B By SMIiy g ewmges B ¥ T







. 5. For VALVES: | _NOT. APPLICABLE

"o .o

{] Fail open {1 Fail closed [] Fail as f§s
fe position? [] Yes [ No )

does the component
ls this the fail
'Is the valve’ used for throttling purposes? 3 Yes [] No

Is the valve part of the reactor coo]ant pressure boundary?

{3 Yes {J/ho . SEREAPLEN
& i Does the v 've have 2 specific 1imit for leakage’ [] Yes [] No .
R e s . .
Iv. QUALIFICAnmN

es give 11mit.

1. Reference by specific number those applfcab]e sections of the
" design codes and standards applicable to the component:

o AsME SEC.TT &XL‘ ANSI ASTM, HIS,
v . "NEMA, ‘OsHA -

- . 2. ‘Reference those qualification standards, used as a guide to
‘ P .. Qualify the component:

TEEE - 323 -1974 & LEEE- 344 —1275

3. Identify those parts of the above aualificaticn standards deleted
or modified in the qualification program. .

Deleted: - L Modified: '
‘e ' NONE ' NONE

4, Have acceptance criterias been established and documented in the
. test plan(s) for the component? PBJ Yes [] No

5. What is the expected failure mode that would keep the pump or
valve assembly from performing {ts safety function? LOSS

OF AC POWER
6. Are the margins* identified in the quallflcatton documentation?

. . BB Yes [J No

d. Margin is the difference between design basis parameters and the test
parameters vused for equipment qualification.

a s ms merge gwoav e . -
.

es ! - . e o o e wes e p @







‘ . If component' is- a PUMP, comp‘lete Iv.7,
) If component is a VALVE cunp]ete 1v.8.

7. Pump operability has been demonstrated by: Anal s}s
L3 Test [ Combination . Y _m y

* ldentify PUMP tests performed°m o

a. [ shell hydrostatlc Y & %earing temperature
(ASME Section II1) . ... . evaluations

"‘ c. BB Seismic loading 'e. n Vibration levels
: e. e Expioratory vibretion %: :'Eg Seal leakage @.hydro press
. . (Fundamental freq.60*3) __" .
d._ [] Aging: [] Thermal h. B3 Flow nerformance

[] Mechanical "Are curves provided P4 Yes
-~ - . - -, -..! . - . -
T T - .. " [J No
‘ . ]}i Pipe reaction end :j [] Others '

loads (nozz1e loads)

k. [J E;Freme environment:
‘ ':f] Humidity
[ Chemical
t] Radiation

8. Valve operabﬂi ty has been deybnstrated by: [] Analysis __NOT APPLICABLE
] Test [] Combination -

_Identity VALVE tests perf med:
a. [] Shel hydrostatic b. [J Cold cyclic List times:

(ASME Section A1l) Open
Closed
c. [] Seismic loAding - d. [] Hot cyclic List times:
. Open
Closed

. [J Main seat 1ea?age

‘ . e.

(Fundémental freaq. )

— gt v
rilpm @ e e s A 9 P48 IEL mywng oo -
N . et oa
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g. [] Aging [] Thermal h. [] Back seft leakage
[ ] Mechanical . )

. f. [] Pipe reaction end 3- isc hydrostatic

loading

k. [] Extreme environment [] Flow interruption capability
[] Humidity
[] Chemica

[] Radidtion

m. [] Floytharacteristics n. [] Others

re curves provided?

[J Yes [] No

9. As .2 result of any of the tests (or analysis), were any
deviations from design requirements identified? [] Yes [J No
If “Yes®, briefly describe any changes made in tests (or
ana]ysis) or to the component to correct the deviation.

10. wés the test component precisely identica2l {as to model, size, NOT
etc.) to the in-_p1ant component? [] Yes [] No If “No", s  AppLicABLE
installed component {] oversized or [] undersized? .

11. If type test was used to qua1ify the component, does the type NoT
E%S}: meehtae requirements of IEEE 323-1974, Section 5.2 APPLICABLE
- es 0 .

12. 1s cemponent orientation sensitive? BJ Yes [] No [] Unknown
If “Yes", does installed orientation coincide with test
orientation? [] Yes [] No NOT APPLICABLE

13. Is the component mounted in the same manner in-plant as it was NoOT
. during testing (i.e., welded, same number and size bo]ts. etc.) ApPLICABLE
[J Yes []No [] Unknown



14.

16.

]7‘

18.

L) ]9.

- 20.

-8-

NOT -~
APPLICABLE

Were the qualification tests performed in sequence and on only
one component? [J Yes [] No

IT "Yes" identify sequence, (e.g., radiation, seismic, cyclic,
thermal, etc.):

15.

If "aging"* was performed, identify the significant aging
mechanisms:

NoWw = METALLICS HAVE 5 YEAR GQUALIEIED
LiFE  BASED ON' "‘AGINGL ANALYSIS '

Identify loads imposed (assumed) on the component for the
aualification tests (analysis) performed: )

.. "[] Plants (shutdown loads) 'b. [] Extreme environment

d. [] Others

c. [J Seismic Voad

. . ._.‘! L . 0
Have component design specifications been reviewed fn-~house to

. assure they envelope all expected operating, transient, and

accident conditions? [J Yes [] No

Does the component utilize any unigue or special materials?
(Examples are special gaskets or packing, limitations on
nonverrous materials, or special coatings or surfaces.)

B3 Yes [] No
If "Yes", identify:
® GAsSkET - HYDKOIL (& OiL THROWERS -GLASS FILLED URETHANE

@ GASKET - PE 800 (2 WATER SEAL CAGE - TFE

Does ‘component require any special maintenance prccedures or
practices, (including shorter perfods between maintenance).

X Yes [] No

If "Yes", identify: REFER To MAINTENANCE MANUAL '

Is the qualified 1ife for the component less than 40 years?

[]Yes B No If “Yes", what is the qualified 1ife?

NON - METALLICS HAVE &5 *“YEAR
QUuALIFIED LIFE

* As outlined in Section 4.4.1 of IEEE-627 1980. '
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21. Information Concerning Qualification Documents for the Component H
TReport | Report' . Company/Organization COmgany/'Organization
Humber | Title Date Preparing Report Reviewing Report
Eas-TR | STRUCTLRAL JUNEQl TneeErsotl —RAND BECHIEL .
-7904-] INTEGRITY 1979 o ’
PST A"\)ALVSIS F’OR
Ve TRANSFER PuMP L
2% 10 AN - . Lo
SEISMIC ANALYSIS [Avé- 4, ESTINGHEUSE . T me e e
NASS203| ZC MOTOR, 975 WEsSTI .'{‘- L —_— .%E’.C{-LTE"IL:_ _
MM 8112, | QUALIFICATION DocuMENT|TAN 18, || - 1y et 1y . y - : e’ - ',
FoR CLASS |E loge | WESTING hetsg, bEeHTEL:
EDIVM MoOTORS - :
OUTSIDE THE _° ' i .V
CONTAINMEN T)
PER LEEE-323-1874 .
(V]
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PUMP AND VALVE
OPERABILITY ASSURANCE REVIEW

I. PLANT INFORMATION i =
1. Name: __AWPP Unit No./-3 2. Docket No.: *
3. Utility: Arizons /;uaalc JERVICE
4. NSSS: Comsvsmon Encwecrme (Srszew #2) A PR [1 BWR
5. A/E: Beewree _Lowee  Corrosnrson -
II. GENERAL COMPONENT* INFORMATION
1. Supplier: [] NSSS [ sop
2. 'Loc'ati'o_n: '\al : Buﬂ'dir.;g/Room ' ' VArD /our:zaf LRER
. b, Elevation ___ _s02’ 0"
c. System FLssewrme SPRAY Powo Srsres)
3. Component number on in-house drawings: Brcyrze 7r6 40, M -SPA =Poy
4. If component is a [ Pump complete II.5. ) —’@5”3"’@
If component is a [] Valve cdmplgte 11.6.
5. General ggmg_oati -
a. Pump b. Prime-mover
Name f.f\fé';ur/ﬁa \5::/’:.9/ Lfowo [onp N‘a.'ne Exsenrine Sreny fvo Lurvr Mozaes
Mfg. Bwgwrre Wiece srecrre Lorepqmy WEQ. -654/;&»:: Etecrese
Model La3286 " Model f,ec.s;sy X C125 A
S/N ZAOY2. > S/N ERT 1Y oo!;i
Type Yericae TorgsnE_[oatp Type Ac Zwoverion Afoyoe / Vaer/céz.)
(wer prr) )

* The component, whether pump or valve, is considered to be an' assembly
composed of the body, internals, prime-mover {or actuator) and functional
accessories.
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a. Pump (continued) . b. Prime-mover (continued)
UL levre)Rfaneer) o ) .
Size 20'x¢0” " (Hvom) av'x3s*  Size __3y/z x 3¢ x 51 %
Weight /7, 000 _[FLovras Weight Faoo Pawv.q.s
Mounting ' Mounting ' X

Method cowceers aroowzed (Prr)

Re.quired B.H.P. 5599 @ s&sscn

Parameter Design- Operating

Press (P3is) (oo 52

Method 10 ea Yo" Goers
“oPo 600 Ve d

Power requirements: (include
normal, maximum and minimum).

Electrical Y005 Vorrs
Temp( °F ) .;‘zoo ) 98 3 PHASE
F'low?a_en).‘ 16,360 - Ie 7ao'-”' éo HZ
Head ( Fé.) ey . Q_{ Other srace srormes [ PuAsE Coo NATTS |

Required NPSH at maximum

THERMoCovPLEs (BEALZING )

If MOTOR 1ist:

flow svemeeseuce ¢'-0 " Duty cycle Orscomrinvovs /Go. Yz -
Available NPSH " &'-¢ " _Stall current 492 Ames
Operating Speed I20_RAM_ piass of insulation Cesss £
Critical Speeé a:‘oa' ,éfw - i

List functional accessories:*

ELECTRICAL STARTERS AND e tTCH GEAR

FovnoATIoNs Ano __ Avcwor ~Borrs

List control signal inputs: Acruvsrion ypow: STARr oFf Diesel §£~:mro£,

A _SREETY INTECTIpN ACTUATION JI6NAL A CowTrer [Loorm EMERSENCY.
Cd

FITRRATION RCToRT70M SIGNAL, A _CoNTRoL Room VENTIeATION TIotATION

AcrvnzzaN SI6NAL

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the pump assembly operational,
(e.g., coupling, lubricating oil system, etc.)







3.\ Valve " b.  Actuator (1f not an -integral /
' . unit) = /
Name T Name

Mfg. \ Mfg.i | /

Model \ Model . /

S/N g \ | S/N /

Type ' \ | Type /

Size o \ : Size /

Weight - \ ueig}at. ,, /

Mounting 7 ~ \ Mounting
Method ' Method

Required

Torgque ” Torque

Parameter Design Operating wef requirements: ({include

noy(al, maximum and minimum).

Press

Temp

Flow -/ RN

Max 4P across valve / | \

Closing time @ max AP

Opening time @ max A

Power requirementy/for functional \

any) \

accessories, (1

List contybl signal 1npﬁts: : \

- R a A
D et A

JP O L e s 40 B A e A N
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List functional accessories:*

ITI. FUNCTION

L3

1. Briefly describe components normal and safety functions:

I _Leovioss CoocinGg wATER To EFSENTINL CO0L/NG wRTER HERT EXcHANGER

DURING MNOLAAL OR EMERGENCY PLANT SHUTDOwN « o FRoOVIDES

L00LinG  LURTER TO0 THE DIESEL _GENERATOR  HNERT EXCHRANSEER

WhHerS _THE DIEIEL GENERATOR _ Iy  KUnniNgG .

3. Safety function:

C.

2. The components normal state 1s: '[]'Operating §J Standby
Ed Emergency reactor b. [ Containment heat
shutdown ' removal
{1 Containment isolation " d. [} Reactor heat removal
'94 Reactor core cooling f. [] Prevent significant

release of radio-
‘active material to
environment

[] Does the component function to mitigate the consequences

of one or more of the following events? [ Yes [] No
If “Yes*, identify.

Bd Loca pJ HELS - B3 MsLS
[] other ‘

4, Safety requi}ements:

{] Intermittent Operation BJ During postulated event

i Continuous Operation BJ Following postulated event

If component operation is required following an event, give
approximate length of time component must remain operational.

-

30 DaYs h - (e.g., hours, days, etc.)

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly operational,
(e.g., 1imit switches). o

T )
. o . A ——




SQs

For VALVES:

does the component [] Fail open [J Fail closed [] Fail as is

: x
Is this the fail safe position? [] Yes [N
Is the valve used for thrott]ing ﬁurposes? [JYes T[] No

Is the valve part of the reactor coolant pressure boundary?
[] Yes O8 . .

Does the valve have a specific Timit for leakage? [] Yes [] No
If 'Yes' give 1imit°

kY

IV. QUALIFICATION

T.

5.

6.

LS . ® -t
- - LY . LR ]
ey .=
L N AL T

. Reference by‘ébecific number thoée applicable sections of the

design codes and standards appIicable to the component:

/Zrn4£'.J€c7VoA/ JZZT AMAD ~n$cr/oAl X/

_qualify the component:,

Reference those qualification standards, used as 2 guide to

APPRLICAZLE SECT/0A/S /wec‘ ,255 Gwo_f /.42 . MRy 1923

guo_ Tece 933 -74 334 =74 d 394 25

Identify those parts of the above qualification standards deleted
oi/godifiea in the qualification program.
A/R

Celeted: Modified:

Have acceptance criterias been established and documented in the
test plan(s) for the component? [ Yes [J No

What {s the expected faflure mode that would keep the pump or
valve assembly from performing fts safety function?

LERRING FRILVRE

] Yes

:Are the miagags* jdentif ied in the qualification documentation?

d. Margin {s the difference between design basis parameters and the test
parameters used for equipment qualification.




If cempenent is-a PUMP, cemplete 1V.7..

If cempenent is a VALVE, cemplete 1IV.8. 'iE
7. Purp eperability has been demenstrated dy: [] Analysis
] Test i Combinatien ( ys

" Identify PUMP tests performed:

2. D@ Shell hydrostatic . [{ Bearing temperature
(ASME Section 11I) evaluations Aeroe QUALIrICATIoN
. RELOART
c. [ Seismic loading d. [ Vibration levels

e. [d ExpToratory vibration f. Bl Seal 1eakage e hydro press
‘ . (Fundamenta] freq.32. ’7)‘”’“%-5:.
g. K Aging: i Thermal h. .84 Flow performance
[] Mechanical Are curves provided [J Yes

| (1 %
1. DQ Pipe reaction end 3. [] Others

STRESS ANALYS IS
Toads (nozzle loads)

k. [ Extreme environment:

[] Humidity

[] Chemical

{J Radfatfon

8. Valve operability has been demonstrated by: [J Analysis
[] Test [] Combination :

_ Identify VALVE tests performed:
a. [J Shell hydrostatic b. [] Cold cyclfc List times:

(ASME Section III) Open
, Closed
c. [] Seismic loading d. [ got cyclic List times:
ﬂ pen |
-~ Closed

e. [] Exploratory vibration f. f] Main seat leakage
(Fundamental freg. )




9.

10.

1.

12.

13.

» e s R I T L v ar e

-7~

g. [] Aging: [i Thermal h. [] Back seat leakage
{] Mechanical

1. [] Pipe reaction end J. [] Disc hydrostatic
loading . » ‘-

anten

X

k. [] Extreme envirorment 1. [J] Flow interruption capability

[] Humidity
.{] Chemical
[] Radiation

m. [] Flow characteristics n. [] Others

Are curves provided?

[] Yes [] No

As 3 result of any of the tests (or analysis), were any
deviations from design requirements identified? [] Yes [ No
If “Yes*, briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

Was the test component precisely {identical (as to model, size,
etc.) to the in-plant component? f{ Yes [] No If *No*, is
installed component [] oversized or [] undersized?

If type test was used to qualify the component, does the type
test meet the requirements of IEEE 323-1974, Section 5.04
B4 Yes [] No .

Is component orientation sensitive? [ Yes [] No [J Unknown
If “Yes", does installed orientation coincide with test
orientation? J Yes [] No

Is the component mounted in the same manner in-plant as {t was
during testing (i.e., welded, same number and size bolts, etc.)
B Yes [J No [J Unknown







14.

15.

‘6.

17.

18.

19.

20.

-8-

Were the qualification tests performed in sequence and on only
one component? [J Yes [d No

If *Yes* identify sequence, (e.g., radiation, seismic, cyclic,
thermal, etc.): -

-

If "aging"* was performed, identify the significant aging
machanisms: N-A. (Mo SI16MIEICANT AGinie MEca Bartsars )

Identify loads imposed (assumed) on the component for the .
qualification tests (analysis) performed. )

.a. []Pilants (shutdown 1oads) .,b. 0] Extreme environment

c. [J Seismic load ©d. [ Others wvsacc fonar pEROWEISHT

AN IMTERNAL PRESSURE OF /S0 A3/

Have component design specifications been reviewed ¥n—house to
assure they envelope all expected operating, transient, and
accident conditions? [ Yes [] No

Does the component utilize any unique or specfal materials?
(Examples are special gaskets or packing, limitations on
nonferrous materials, or special coatings or surfaces. )

Bd Yes (] No

If "Yes", {dentify: Luwg-A 0OR/nss Ano GARsHKErs HAVE

A S VR REPLACEMENY LIFE

Ooes component require any special maintenance prccedures or
practices, (including shorter periods betaeen maintenance).
{1 Yes §J No

If "Yes"”, identify:

Is the qualified 1ife for the component less than 40 years?
{1 Yes B No If "Yes®, what is the qualified life?

* As outlined in Section 4.4.1 of IEEE-627 1980.
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21. Information Concerning Qualification Documents for the Component

Report ] Report . Company/Organization cOmpanyIOrganization
Number | Title Date Preparing Report Reviewing Report
~ORA
/Aoz/ﬁ; ESSENTIRE T+ /d I////79 g,_Nc ARy Q1088 AIEFIE Becyrer
. Forrp Purtp SE/sM/C N
ANALysLS
Bechrey o6 Ao, .
Moos o So .
YG1 HA - | RUALIFICATION Keporr | 24, Joo || . Gewarnr Erecres  Beew -y
ypy | 9F G€ verrveac .
Zroverion MoTOR L
BeEcwrer Co6
Mo9s -2y
yho s ZuSTROCTION MAN I 2/ /72 BrnveGrmanr Wreearmerze LFECHTEL
RGING FNARLYSIS
S7577 wG 2/9/% wyee Becnree
FOR ESP PUMPS

*“l.l !

e mm,  wmAem—n

¢ sy -y

.
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[HP-vV=3)
: PUMP AND VALVE
~ OPERABILITY ASSURANCE REVIEW
. I.  PLANT INFORMATION ‘ 2
1. Neme: Y5 Y Unit No.y_Z_?L3z. Docket No.: jTN 50 - 523]rzq/fso
3. Utility: JeyponAd  R2sise Sy oz
4. RSSS:  (Hm3 wrfm/ CNGINGR 186 53 PHR [J BWR
5. MNEL innl SR toee.
II. GENERAL COMPONENT* INFORMATION
1. Supp'Her' [] NSSS [} soP
2. Location. _‘ a Buﬂding/Room Aaxiusy By
b Elevation __ G0’
c. System //VD:-JO“':A/ For06 = /ﬂﬁ
. TAG NE. ~
3. Component number on in-house drawings: - 00
. 4. If component is a [] Pump complete 1I.5. '
If component is a [ Valve comp‘lete 11.6.
5. Genera‘l Pump Data cL
a. Pump b. Prime-mover /A
‘ - Yy . -t N
Name - ‘\/ A Hame
Mfg. Mfa.
Mode] " Model
S/N S/N
Type ' Type
L 3
* The component, whethet pump or valve, is considered to be| an assembly
composed of the body, fntrernals, prime-mover (or actuator) apd functional
accessories. A

°
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a. Pump (continued)

e R

-2-

b. }rime-mover (continued)

Size Size

Keight Weight .

| Mounting Mountfng -i.-’.

Method Methogd

Required B.H.P. Hoeo |

Parameter Design Operating Powerj requirements: (include
normall, maximum and minimum).

Press Electrical

Temp

Flow .

Head': _ Other

Required ﬂPSH at maximum

flow

1f MOTOR 1ist:
Dutyjcycle

Available NPSH

_ Stal] current

Operating Speed

Critical Spee&

Clas* of insulation

List functional accessories:*

List control signal inputs:

* Functional accessories are those
manufacturer that are required to

sub-comqonents not supplied by the
ke the pump assembly operational,

(e.g., coupling, lubricating oil system, etg.)

RS SR I B
‘

B IO oy temratiane et 00
* .
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L L Ll oore Kot Radhh CHu b

6. General Valve Data

a. ’.la"lve : b. - Actuator (1f not an. -{ntegral
_ -« +  unit) 3

Name L2057 EF ///iN"h('/< Name A/} UL i

MFg. DTASSG2 paredeslize e~ .Hfg. {Qrg.qlc

Model SSoow . Model TNAR/-93

SIN __H6dGAAY S/N Bsszo.D3

Type e K,.:)i/) ' bee LrrciiliC.  AC.

size 2% i : Size  Arrox  Zox g 20"

Weight _ 05 765 Uieight /28 /bs

e Srlegs s B o L P

!}‘gggz:;ed /NP .Toraue S

Parameter Design Operating Power requirements: ({nclude

normal, maximum and minimum).
NotA,  nnN A

!’_resé_ﬁl‘ﬁ) H T Ln Electrical ViLTecs <o/ #4/ %%
Temper) *_350 /30 Arps @ el / STIES 4, 2/2, ¢
Flow(@) &0, =3 P/ L2PM 213 /43

Max 8P across valve __ 70 psi6

Closing time @ max BP <Y<t € ° gther: [] Pneumatic [J Hydraulic

- 70ptig = <71 cec .
Opening time @ max AP L70piigq = 10T s€c oyt MAY

Power requirements for functional NOT APPLicALLE

accessorfies, (1f any)

List control sfgnal {nputs: dlﬂs

.
T T o T it T8 sabdd b camahbadadiomas s bl s nen wmonstm v E . e - e e
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‘ List functional accessories:* Ao NE

£
I11. FUNCTION -

1. Briefly éescribe ccmpone;ts normal and saéety functions:

Sariry picned s TRE (fpwe _smwir  gpeepre (OPEN o2 _ceore )
Dein G s—‘ AFTER AN SSE_on CiBC.

THS Yorde (s Mogantly  Clacen

2. : The components normal state §s: ) .'[]'Operating Dd Standby
3. Safety function: . ) .
a. [j Emergency reactor b. [J Containment heat
g shutdown ) removal
c. [] Containment isolation ~ d. [j Reactor heat removal
: o e. '[] Reactor core cooling £. X prevent significant
.- release of radio-

‘active material to
environment

g. [J Does the component function to mitigate the comsequences

of one or more of the following events? [ Yes [] Mo
If “Yes", identify.

4 Loca (] HELS - T] wsLs
[] Other '

4, Safety requi}ements:
ﬁq Intermittent Operation fd During postulated event
{] Continuous Operation i Following postulated event

If component operation is required following an event, give
approximate length of time component must remain operational.

30 Duys Arrer. Euen T . {e.g., hours, days, etc.)

* Functional accessories are those sub-components not supplied by the
manufacturer that are required to make the valve assembly operational,
(e.g., 1imit switches). :




S.

For VALVES: *

does the component [] Fail open [] Fail closed %Fan as is
Is this the fail safe posftion? b3 Yes [] No

Is the valve used for throttling purposes? (1 Yes ﬁﬁ No

Is the valve part of the reactor coolant pressure boundary?
{] Yes ﬁa No .o

Does the va1ve have a specific limit for leakagp? Dﬂ Yes [] No
If "Yes" give ‘Iimit° MA«J S;L.W Zee /e[ DA

-®

IV. QUALIFICATION S ‘uw

T,

2.

A a
. - - - -
. i 4 X
L ]
IR I

. Reference by specific number those applicable sections of the

design codes and standards app]fcable to the component:

A 5:4«/ cave Z,«fm/ TT 0t/ Sopegerson AD it
79497

/7749 ép/ﬂOAf HWITH SR _oF /975 A2pcwps, ,_/[{/ﬂ(‘/ﬁf-/ /3771 2%A

Reference those qualification standards, used as 2 guide to

_qualify the component: 2Se~ SAX(rcanes  soye- (ErM 2201

(EC 5231979 £ 27-/989, 294 ’/97S: 222 -7972
Sor s ACER " ‘

Identify those parts of the above qualification standards deleted
or modified in the qualification program.

Celeted: Modified: "

Have acceptance criterias been established and documented in the
test plan(s) for the component? 2Q.Yes {1 Mo

What {s the expected failure mode that would keep the pump or
valve assembly from performing fits safety function?  Locc o/

AQ Povet.. Sweeet 7
the margins* identified in the qualification documentatio*?
Yes {3 No

d. Margin fs the difference between design basis parameters and the test
parameters used for equipment qualification.

“-r oaa B VI o [EYES .
teg e WL B am s 1e,e ven s .  w — . R N - LS
. -, e e =y e = -

> -




. If cempenent 1S'a:PUMP. cemplete IV.7.. ,
‘ If cempenent is a VALVE, cemp lete IV.8. —‘-_i‘_

7. Purmp eperability has been demenstrated by: [] Analysis
N/a [] Test [T Cembinatien . (] Analys

" ldentify PUMP tests perfeormed:

a. [] Shell hydrostatic b. t] Bearing temperature
(ASME Section III) evaluations

c. [J Sefsmic loading "d. [] vibration levels
e 3 Exploraté;y vibration }. [J Seal Ieaéage e.hydro press
' : (Fuﬁdamehta1‘freq.__;___) u_ O ’ .
j. ] Aging [] Tbermal * h. .[] Flow performance
[] Mechanica1 Are curves provided [] Yes

s _ (1%
. [] Pipe reaction end j {] others

‘ Toads (noz'z‘le Toads)

k. [] Extreme environment:

[] Humidi ty

[] Chemical

-q {1 Radfation
8. Valve operability has been demonstrated by' [T Analysis
] Test [ Combination

_Identify VALVE tests performed:
a. [ Shell hydrostatic b. BJ Cold cyclic Lis.. times:

(ASME Section III) Open 27
Closed 27
c. [J Seismic loading d. [J got cyclic List times:
pen
Closed

- ¥ . ‘
e. [Q Exploratory vibration f. pﬂ Main seat leakage

‘ (Fundamental freq.233/%)
* Acpaamn oy

. C e - . .
B e LR A P i ik
' ae e e an o P USSR R 1 ALY LI oy s e 4

e PP MMwM""m W'*
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9.

10.

11.

12.

13.

- el
wrm e & s sww w5 A et Y L Sriseimme e BT
. a\® 1 4.2 sa S . ova.riaw waea .

I ¥ A—CW' @ Tm' otll_\‘

g. [ Aging: { Thermal h. [] Back seat leakage
Mechanical*

i. [1 Piﬁe reaction end 3. [] Disc hydrostatic

loading . ' .
k. M E&treme environment 1. [J Flow fnterruption capability
04 Humidity
. B0 Chemical

cﬂ Radiation

m. [] Flow characteristics n. [J Others

Are curves provided?

[] Yes [] No

As ,a result of any of the tests (or analysis), were any
deviations from design requirements identified? [] Yes [J No
If “Yes®, briefly describe any changes made in tests (or
analysis) or to the component to correct the deviation.

Was the test component precisely {dentical (as to model, size,'*
etc.) to the in-plant component? [] Yes [ No If *No", is
1ns.al1ed component [] oversized or [ undersized? .

If type test was used to qualify the component, does the type
test meet the requirements of IEEE 323-1974, Section 5.7
04 Yes [] No .

Is component orientation sensitive? [J Yes DY No [J Unknown
If “Yes", does installed orientation coincide with test
orientation? [{] Yes [] No :

Is the component mounted in the same manner in-plant as it was

during testing (i.e., welded, same number and size bolts, etc.)
{] Yes §J No [] Unknown

Qum&'ch MMTEmé)

‘l

NoT
APPLLABLE
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14. Were the qua11fication tests performed in sequence and on only
one component? s(s [] Ko .y.,v.Ac'rqu onty

‘ If "Yes* identify sequence, (e.g., radfation, sefsmic, cyclic,
thermal, etc.): BALL e FUCTInA| . NN AENTAL 2 MG it tal wlEate A
. Tesr g Pos T 1':%12 PRESS N aATION ACGING TS < ﬁwcrwaaa!. La-paniud lo,.ﬂsq'
oMo Disde  YsBoAron 4 SCemee DB.C( [_omﬂg;l Fi nETIoAAA

. 15, If "aging"* was performed {dentify the significant aging ¥
mechanisms: [ MEFreigeel | Poe- 'JI!Z#"'!;J__[/A‘\A‘\LN:)

’r.'z.ﬂz./';f;;z_hgvmvug # (A 104 o3

. K Valle auiy

16. Identify loads fmposed (assumed) on the component for the
qualification tests (analysis) performed. ..

~.a. [ Plants (shutdown 'Ioads) _‘_b. 0J Extreme environment -
c. [ Seismic Toad " d. [] Others

17. Have component ciesign specifications been reviewed in-house to . -
assure they envelope ali expected operating, transient, and -
accident conditions? 4 Yes [] No

0 18." Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, limitations on
nonferrous materials, or specﬂn coatings or surfaces.)

[] Yes .[] No

If "Yes®, {dentify:

19. 0Does component require any special maintenance procedures or
practices, (including shorter periods betdeen maintenance).
[1Yes [3.No

If “Yes®, identify:

20. Is the qualified Yife for the component less than 40 years?
{] Yes [J No If "Yes®, what is the qualified 1ife?

* As outlined in Section 4.4.1 of IEEE-627 1980.
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21. Information Concerning Qualification Documents for the Component

Report | Report cOmpanyIOrganization Compan /(ﬁ‘ a
. nizatio
Number | Title ,Date IPreparing Report Rev?ew{gg fgleport "
Feela .~ .
/57, S.L’)SJU((_ Quﬂl.h’i(,{ﬂ(‘»{ T-70-78)) DY Ss&L \/_/“-UG Co- 55(—“1’1?\_ Pover. C"’ﬂ’f-
] F28ccovns PT-76 : | " '
(\VAaLve ARNCM 3Ly .
o Jap— . R
189, FTPCATIYN Oy 678! etstee VAwe <o e
deven Rooer S8-73|10 7. -
(VAwe l‘\:,sc/um.\{-\ B T

165 Oualiaenos  Test

Pecontr For. Roik  |1249-18 WYLE LAY oLarura€s | .

18R | IGNATT TrgosmaL

AGING Type-Tes | 279 ALE LARMATU I CY )
PloRAM” " e

700 1 IGNATT  titeemar
AGiNg T pe Texr
2P0t TR-302q

1-13-82f  Rorak,

o\ 1 NATY THEeramal -
Z N ) Nyore-ge]l FPorene
AGINGO  TYPE  TeSt

Lot TR~ 3630 'lH’l.’

EM-
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AFA-V-007

PUMP AND VALVE

\b\“\
%)

I I. PLANT INFORMATION

1. Name: AAYNVGS

. OPERABILITY ASSURANCE REVIEW

b3

kb -

Unit No. /,‘_7_{;32. Docket No.: 5'7’N-5D-528/f29/53o
. r4

3. Utility: A21z20nn

2 Buc NEgpce

8. NSSS:  (Tapede st 7ain) LN ALTER 0/ BY PR [] BWKR

5. A/EP BotHrl

Ru/ce  ceizy, ) .

11. GENERAL COMPONENT* INFORMATION

1. Supplier: [JNSSS B3 BOP - - .
" 2. 'Loc'mbp:,:" “a. " Building/Room  SSS
' 'b.  Elevation D"
c. System Aux. FEEDwaTER  (AF)

3. Component number on in-house drawings: _ /PAFAVOO7

4. If component is a [] Pump complete 11.5.
‘ If component is a ] Valve complete II.6.
5. General Pump Data (\]/Q( S . . N/ A
a. bump T b. Prime-mover -1
Name - I Name
Mfg. Mfg.
Mode] " Model
S/N S/N
Type Type

s

* The component, whether pump orj valve, 1s considered to be an .Essemb'lx
composed of the body, internals, prime-mover (or actuator) and functional

accessories.
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Rt RAw e /s 525 T

o N/a /A
“ -2-
a. Pump (continued) b. Prime-mover (continued)
Size d Sjﬁe
Weight Weight 3
Mounting Mounting —'-i.':.
Method Method
Required B.H.P. HePo _
Parameter Design Operatiag Power requirements: {include
normal.eFaximum and minimum).
Press Electricpl
Temp
Flow
He;d" Other
Required NPSH at maximum If MOTOR| 11st:
- . flow Duty cydle
‘ Available NPSH . Stall current” '
Operating Speed insulation

Critical Speeé

Class of]

List functiona) accessories:¥

List control signal inputs:

* Functional accessories are thos
manufacturer that are requived to 1
(e.g., coupling, lubricating oil s

- - - Vst
T, AT W g ST S e e S AV . e

p sub-componen
pake the pump assembly operational,
ystem, etc.)

!

ts not SUpplied by the

7

R S e



6. General Valve bata

‘ a. Valve : t

“b.  Actuator (if not an integra]
B

Required

. unit)
Name AMCHOR /Dﬁ/ZLW G Name T\J/ A j
Mfg. AvcHon/Darune Vars Co Mg,
Model STO . 5796-3 , 86, 1<xD Model
sw o 3NI124 S/N
Type SS. . Swrn/G  Creck Ty%:e
Size S"-/e0% Size
Weight _ 3E0 fir. dipmosd "-'.ileight
jaio gtk ppecnae foutim
_Torque

Torgue N /A -

Power requiremer
pormal, maximum

Electrical

ts: (include
and minimum).

Parameter _Design _Operating
@ S x

Press(psio) 30 . -

Temp(or) '/ 20 75

FlowGrm) T/'old 1010

Max &P across valve 3 AST

Closing time @ max &P N/A '
Opening time @ max AP /e

Other: [] Pneum

tic {] Hydrauvlic

Power requirements for functional

accessories, (if any) !\J/A

- List control signal {nputs:

N/
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. List functional acéessories:* l\'/&

T
I11. FUNCTION y .

1. Briefly describe conxpone;uts normal and safety functions:
NoNAcTivE. VAWVE; SAreTy ﬁgcmw——v PRrescrveE
THe  Pocroe - Berawwg  NM6RTY OF  THE System
Dueswien oM SSE AND  oE. Nl  QocRATION:

. Vo saE  BRESSURL: wmm.u.—\'Lé AlLow Fowt W oaly INE TDIeecTIoN 4
2. " The components normal state {s: .13 ,Operating {d Standby
3. Safety function: .
3. 9@ Emergency reactor b. [] Containment heat
. shutdown ) removal .
. c. [J] Containment {solation " d. }{Reactor heat removal
) e ){ Reactor core cooling f. [] Prevent significant
‘ . release of radfo-

‘active material to
environment

g. [] Dces the component function to mitigate the consedquences

of one or more of the following events? [J Yes [] Mo
If "Yes™, {dentify.

. Loca 9{1 HELE - \@ MSLS

[] Other

4, Safety requi'rements:
[J Intermittent Operation BJ During postulated event
§3 Continuous Operation ‘ 5 Following postulated event

If component operation 1s required following an event, give
approximate length of time component must remain operational.

7 dav - (e.g., hours, days, etc.)
: [ .

* Functional accessories are those sub-components not supplied by the
. manufacturer that are required to make the valve assembly operational,
(e.g., limit switches).
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IV. QUALIFICATION

For VALVES: B

does the component‘ [] Fatl open [] Faﬂ closed [%Fan as iIs ngrenezﬂ
Is this the fail safe position? [] Yes [] No

Is the valve used for throttling purposes? {1 Yes B No

Is the valve part of the reactor coolant pressure boundary?
{1 Yes No .o

Does the valve have a specific limit for leakage? pﬂ Yes [] No
If “Yes® give 1imit: Main Sem do ML ' (MS& SPG‘B

1.

6.

. et
B
LIS W »
Py St

. Reference by 's"pecific number thosé applicable sections of the

design codes and standards applicable to the component:
ASmE 5FPV e &fﬂcw Vg DV, ! SprsccrioN AND

1974 _EDITIN Wit Supmar OGS Appanita . S EcAnoN /0907 - semeera

Reference those qualification standards. used as 2 guide to

_qualify the component: Afm; BQ PY_cobE Seetion TIT % o

Jeee £27-1480

«/

Identify those parts of the above qualification standards deleted
or modified in the qualification program.

Celeted: Modified: -

Have acceptance criterias been established and documented in the
test plan(s) for the component? [] Yes [] Mo

What {s the expected failure mode that would keep the pump or
valve assembly from performing its safety function? R

’Are the margins* {dentif fed in the qualification documentation?

PR ves [N

d. Margin {s the difference between design basis parameters and the test
parameters used for equipment qualification.
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. If cempenent is'a PUMP, camplete 1V.7..
. If cempenent is a VALVE, cemplete IV.8. i

7. Purp eperability has been demenstrated by: Analysis
] Test [J Cempinatien . y: [ ys

N/a .
R " Identify PUMP tests perfermed:

VPRI Y atabee

c. [] Seismic Toading "d. [] vibration levels

e. [1 Exp‘lorato:;y vibration f [] Seal ’!eak.age G' hydro press
' . (Fundamental frea.____) " '

g. [J A'ging: I3 Thern?a'l h. [] Flow performance

t] M-echanical Are curves provided [] Yes

(1%

i. [J Pipe re;ction ;nd J » [ Others
‘ .loads (noz;Ie Toads) |
k. [] Extremz;environment: :
[] Humidity
[] Chemical
= [J Radfation

——— R e 416 wma & @ Eileeas e ea—

8. Valve operability has been demonstrated by: & Analysis
" [ Test {] Combination

_ Identify VALVE tests performed:
a. [ Shell hydrostatic b. [J Cold cyclic List times:

(ASME Section III) Open
Closed
c. [] Seismic loading d. [J g:t cyclic List times:
en
-~ Closed

*.e. {1 Exploratory vibration f. Qﬂ Main seat leakage

. (Fundamental freg. )
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9.

10.

1.
12.

13.

---—---.--—--.--‘;Tz-,o-v:——v-v-—’—f---’.'-—:"—-'!T"V‘ - . ("

g.

.7-
| Xging: ?q Thermal h.

Mechanical
] Pipé reaction end j;
loading
[] Extreme environment 1.
[] Humidity
(j Chemical
3 Radigkion
[] Flow characteristics n.

“Are curves provided?

[1 Yes [] No

* érﬁzyﬁs
. G
[] Back seat leakage swers

[] Disc hydrostatic

3

3

[] Flow interruption capability

[] Others

As a result of any of the tests (or analysis), were any
deviations from design requirements identified? [] Yes Eﬂ(ﬂo

If “Yes*
ana1ysis$

briefly describe any changes made in tests (or
or to the component to correct the deviation.

Was the test component precisely identical (as to model, size,
etc.) to the in-plant component?
installed component [] oversized or [] undersized?

Yes [] No If *No*, {s

If tyve teét was used to qualify the component, does the type

test meet_the requireme
Yes [] No

{3

nts of IEEE 323-1974, Section 5.? N/A

Is compornent orientation sensitive? [ Yes [J No [J Unknown
If “Yes™, does installed orientation coincide with test
orfentation? §J Yes [] Mo

Is the component mounted in the same manner in-plant as it was
during testing (i.e., welded, same number and size bolts, etc.)

{] Yes [] No [] Unknown Nla
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14.

Were the qualification tests performed in sequence and on only
one component? [] Yes []INo w/a

If "Yes* {dentify sequence, (e.g., radfation, sefsnic, cyclic,
thermal, etc.): -

-

—

R

16.

If "aging®* was performed, fdentify the significant oging
mechanisms:  TIMC/ TuamdilAnwe & 2ANATICA]  ANALYS) §

FOR GASIETS «.AWD PACIING

Identify loads imposed (assumed) on the component for the
oualification tests (analysis) performed. .

. 8. [] Plants (shutdown Ioads) __b. [] Extreme environment

pﬂ Seismic Yoad o de 1 ‘Others

Have component design specifications been reviewed in-house to
assure they envelope 21l expected operating, transient, and
accident conditions? fJ Yes [] No

Does the component utilize any unique or special materials?
(Examples are special gaskets or packing, limitations on
nonferrous materfals, or spec1a1 coatings or surfaces. )

[] Yes .[3 No

If "Yes®, identify:

19.”

Does component require any special maintenance procedures or
practices, (including shorter periods betdcen maintenance).
[1Yes [4 No

If “Yes”, identify:

20.

Is the qualified 1ife for the component less than 40 years?
{1Yes [N If "Yes*, what is the qualified 1ife?

* As outl

ined in Section 4.4.1 of IEEE-627 }980.
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Q. lnf&matio‘n Concerning Qual{fication Documents for the Component

["Report Report ' Company/Organization ' Companleraani 2atfon
Number | Title Da te Preparing Report Reviewing Report
2/7; SEGmec, Setene [0 15 Vmse || e o
g g .
.)/, Arlary s R é/ 3 s Gy .
282 PO rmenwt 45
&'-rzt e,
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