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1.2.5

1.2.7

1.2.8

2.0 BCOPE

Provide test justification and guidelines for
correlation between maximum design basis
conditions, out-of-plant testing and in situ
testing.

Provide a test gu aline for out-of-plant
testing which has sufficient detail on test
method, test conditions and data acquisition
requirements which will allow the out-of=-plant
test facility procedure writer to develop
detailed test procedure(s).

Provide a quideline for correlating test results
and expected results with justification and
explans “ion for significant variances.

Provide guidelines for establishing detailed
test acceptance criteria,

These guidelines alsc apply to testing required
to meet any OPPD ccmmitments to the NRC
concerning NUREG 0737.

This Test Guideline specifically addresses the PORV Block
Valves, HCV-150 and HCV-151, at OPPD's Fort Calhoun Station.
It's scope is to establish testing guidelines for OPPD to
develop specific testing procedures which will verify the
valves' operability at the maximum design basis conditions.
The scope of this guideline is also to provide the basis for
an in situ periodic surveillance/trending testing program to
ensure conuinued operability.

CE REPORT NO. 602977-MPS8~SEFPR-002, REV. 02 Page 5 of 49



3.0 TECHNICAL BASES

3.1 Valve/Actuator Data

3:i351 Tag Number: HCV~150 and HCV-151

3:2.2 Valve Type: 2500# ANSI Class Gate

3:3.3 Valve Size: 2 1/2 irch

3.1.4 V. lve Orientation: Installed in hor’ 'ntal line
with stem upright

3.1.8 Valve Manufacturer: Crane

3.1.6 Valve Model: 797-U

3:1.2 Actuator Manufacturer: Limitorque

3.1.8 Actuator Model: SMB-0C

3.2 Functional Requirements

The PORV Block Valves must be capable of providing the
follewing functions:

3.2:1 The PORV Block Valves are normally open during
most plant conditions when the reactor head is
on the reactor vessel to allow the PORVs to
provide for ovarpressure protection. However,
in order to provide reactor coolant pressure
boundary integrity, the block valves must be
capable of being closed if required to isolate a
PORV which has excessive leakage. The valve
must then be capable of remaining closed to
maintain the integrity of the reactor coolant
pressure boundary.

3:.3+2 In addition to isolating a PORV due to excessive
leakage, a normally open PORV Block Valve must

ZE REPORT NO. 602977-MPSB~SEFPR~002, REV. 02 Page 6 of 49



also be capable of being closed to isclate a
stuck open PORV during any postulated plant
condition,

3.2.3 The PORV Block Valve(s) may be required to be
closed during plant operation for limited
periods as a result of excessive leakage (case
described in Section 3.2.1) of one or both of
the PORVs, or as a result of one or both of the
PORVs being stuck open (case described in
Section 3.2.2). If a PORV Block Valve is placed
in the closed position for one of these reasons,
the valve must be capable of being reopened and
than closed as necessary, to provide for

1) overpressure protection.

2) depressurization for the mitigation of
steam generator tube rupture and other
design basis events.

3) once through cocling upon loss of all
feedwater.

3.2.4 As a reactor coolant pressure boundary valve
which is normally open, the Combustion
Engineering Emergency Procedure Guidelines
(prepared for the CEOG), CEN-152, yrequires the
PORV Block Valves to be closed as part of the
LOCA recovery procedure to isolate the PORV in
order to maintain reactor coolant system
inventory.

3.2.5 The PORV Block Valves must be capable of being

repositioned to their correct open or closed
positicn in the event of mispositioning by the

CE REPORT NO. 602977-MPE~SEFPR-002, REV. 02 Page 7 of 49



ontrol room operator. be

4
|

under any conceilivable operating condition
Resiqgn Basis Operating conditions
Appendix C to tkhis guideline provides a listing of the
operating scenarios presently ascribed to the PORV Block
l Valves. 'he list identifles the event, thi. valve stroke
direction, maximum pressure, maxinum AP, mixXimum flow
rate, fluid states and the assumptions made for each
: required cperating conditicn of the valve.
Of the 19 cperating conditions identified in Appencix C
L
‘ the PORV Block Valve need to k2 tested only to the 6
enveloping conditions ldentified in Table 1 of this
guldeline.
. 5 I | lest "ases Selection Criterla
»
The 6 test case 1f Table waere selected from
the list of tr JRV Block Valve operational
requirements ) Appendilx following the
riteria notea oelcw
'he valve performs two basic operations:
pening and Closing. However the dynamil and
static loads created by the internal fluid
L mpact the valve's ability to perform those
basl™ operations 1n a dramatic fashion.
Temperature, pressure, praessure differential
fluild state and flow rates all combine to create
ubstantiall omplex flow conditions within th
A t render higt est nable ar
CE REPORT HNO. 602977-MPS~SEFPR~-002, REV. 02 Page 8 of 49




prediction of the local/internal valve loading
state, and thus its ability to operate, without
testing the valve at the bounding conditions,

it cannot be stated without verification that if
& valve strokes successfully in nne direction
under 2 given set of conditiuns it will stroke
successfully in the alternate stroking direction
at the same or even less severe set of

conditions. The reason is that, when first

opening, the valve must overcome the maximum AP

icad although the dynamic loads are initially 0.

When closing, the AP may be negligible but the

dynanmic loads are at maximum. The dynamic loads

may cause turbulence and valve "chatter",

deflect and misalign valve components and

gererally tend to create conditions for

mechanical damage and ultimately seizure of the

valve, Therefore, the test cases selection

process started with the grouping of all

opurating conditions that require the valve to

open and again those conditions that require the

valve to close.

The next criteria for selecting test cases was
to identify the fluid states under which the
valve is required to operate in opening and/or
closing. The state of the fluid is an important
selection criteria. The state of a fluid
afferts its dynamic behavior in a piping system
and, accordingly, it also affects the dynamic
loading conditions on a valva.

CE REPORT WO, 602977-MPB~SEPPR~002, REV. 02 Page % of 49
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The last criteria for selecting test cases is to
pick . hose cases within each subgroup that
represent the various fluid states, that have
the greatest maximum pressure, greatest maximum
AP and greatest maximum flow rates. This
p-Ocess is performed for events when the valve
is reguired to open and then repeated for events
when the valve is required to close.

The conly exception to the above criteria is
provided by Case Il1-1 in Appendix C:

The flow rate in this csse is so0 small that the
fluid state is not a significant criterion. Per
Appendix D, the amount of condensate present in
the loow seal is 66.4 lbs. (at most). The only
test case for which this condition may have any
bearing is Test Case Number 6, where the valve
would be opening at high pressure. However, the
amount of water is sc small that it would be
blown out of the valve as soon as the valve is
unseated, leaving the valve unfettered for the
rest of the stroke. Therefore, duplication of
the water plug during testing for the purpose of
demonstrating valve operability is not deemed
strictly necessary.

Maximum Conditions for Valve Operability
The test caseg below envelope the PORV Block
Valve functions in a progressively severe order,

The corresponding conditions are provided in
Table 1.

page 10 of 49
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AS] pen Block Valve to enable the LTO}
IYS an Misposition 1is postulated
Appendix C, Case 111+-1, Liguid Flow.
ASH pen Block Valve to allov the ftunctional
recovery of the R § pressure control
sing PORV as a success path
. Misposition is postulated. Appendix

'y '

ase Vi~J Liguld Flow.

L
. ASE lose Block Valve due to a stuck-open
PORV ., (Appendix C, ase 1-3, Liguid
” Flow
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PORV. Appendix C, Case 1-3, TwO Phase
Flow
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Append i x ’ ase I~1, Saturated Steanm
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Flow
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Tabie |

Neximm Condifion Cases
- Kinimm LOURL
e Dowstrems Differentisl LY
s tion Pressure Pressure Pressure Flow Temprature  Process Fluld Apperais
RASE (Open/liese) . (eming Y LT N YT - Ubavheld o —iae_ |

1 PN o8 15 N (Y 225,000 82 WATER i
i e 120 15 e (1) 180, 000 540 WATER Vi3
3 CLose 1400 s 1388 (2) 368,480 (V) $40 (&) WATER 1+3
& CLOSE Wow 1" 1388 () 160, 000 114 TWO PHASE 13
5 CLOSE are 15 A" S 110,220 [~ ] SAT, STEAN -1
6 OPEN 2500 1% 2685 (1) 130,000 bl SAT, STEM i3

TGS TR S BRI SIS S A UGS MR .6 B4 T L 1 Ol o . £ K Y L, £ A MM (v
wOTES:

H The velve Btarts to stroke ogen from & fully closed position, The differeniial pressure across the
velve when fully closed is ot (ts manism, As the velve continues to open, the pressure differantisl
scross the velve continues to decresse until (t becomes essentially zere when th  valve resches te
fully open position, S'muiterwousiy, the flow rate scross the velve starts st 0 Lba/hr when the valve
I8 fully closed ardd incresses os the velve strokes open, ntil It resches it meximm velue when the
velve (8 fully apen,

& The velve STarts 1o close from n fully open position, The differentisl presswre across the valve when
fully open (s essentinlly 0, As the valve continues to close, the pressurs differentisl scross the
valve continues to increase until 1t resches (ts masimum velue when the valve resches its fully
closed position, Simultaneoumiy, the flow rate scross the valve starts st 1ts maximm velue when the
valve I8 fully open w decresses a8 the valve strokes towerd the closed pogition, until the flow
conpletely stops when the valve 18 fully closed.

5 The flow rete for this case was computed weing the formula @ = CV AP 9-2-‘-;-‘- from Crane's

Technical Paper No. 410, 1976 fdition because no published flow rate velues were found, Maximae flow
reie is schieved when the PORV Block valve is fully opened. In this condition, the flow choking is
schieved by the PORY because 1t has o smmllor flow ares ot the sest (1,098 inch dismetar),

Therefore, the maximm flow rete, O, s computed using the PORV's Cv, the maximi 4P and the derm ity
of the Liguid P, as is applicable,

& This 15 on estimeted maximm temperature besed on the sesumption of coexistence of (lauid with
seturated steam ot the spuc)ified pressures.
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3.4 Determination of Reguired Testing

Section 3,3 identified the maximum cases for which the
PORV Block Valves must be capable of operating. To
verify the valves' capability to function and remain
operable under these conditions, it is desirable, and in
some cases necessary, to perform testing to demonstrate
that the valve can in fact perform its safety functions.
There are two reasons for testing, one is to demonstrate
capab.lity and the other i{s to verify continued
operability.

3.4.1 Demcnstration of Capability

Testing performed to demonstrate capability, for
the most part, can be considered a one time
test. This is true as long as the valve is
maintained in a condition similar to that tested
and/or has not undergone majnr maintenance which
could have affected valve operability. This
testing should, when possible, be performed at
or above the maximum conditions for which the
valve {s required to operate. Unfortunately, it
is not always possible to perform this type of
testing in situ. This is the case for the PORV
Block Valves. Testing at these conditions would
challenge the primary safety valves ¢nd reactor
coolant pressure boundary as well as introduce
significant transients which compromise the
plant's safety. It is therefore recommended
that this testing be performed in an out-of=-

CE REPORT NO. 602977-MPS~SEFPR-002, REV. 02 Page 13 of 49



plant test loop. This testing will evaluate the
valve's capability to perform repeated cyzles at
the maximum conditions by monitoring valve
degradation, if any, during the operability
stroke tests. Also, this testing will develop a
basis for correlation to in situ testing at
reduced conditions. GSee Sections 3.4.3 and
3.4.4 for specifics on out-of=-plant and in situ
testing.

Verification of Continued Operability

Testing which is performed to verify continued
operability is basically performed to
demonstrate the valive has not degraded or
deviated frouw that originally tested at the
design basis conditions. This testing does not
necessarily have to be performed at the maximum
conditions but at some reduced conditions which
would still provide an indication of continued
cperability. The reduced conditions should be
at some point(s) above zero static conditions
which cculd provide suitable evidence that the
valve's condition has not deviated from that
tested at maximum design basis conditions. It
is standard practice to establish a baseline at
a predeteruined reduced condition which can be
recreated in situ and for which the results can
provide suitable evidence of the valve's
continued operability (i.e., the valve has not
degraded from the maximum design basis test
condition) via correlation of the reduced
condition test results to the maximum design

CE REPORT NO. 602977-MPS~SEFPR-002, REV. 02 Page 14 of 49



basis condition test. Thus, the guideline
provides for testing at recommended reduced
conditions to provide that correlation. The
reduced conditions are based on test'ng during
hot standby or hot shutdown modes as recomsended
by the NRC in Generic Letter %0-06. See Section
J.4.4 for specifics on in situ operability
testing.

Out-of-Plant Testing

Testing at the maximum design basis conditioc.,
cases listed in Table 1 will provide the
necessary verification that the valve can
pertform all safety functions. Testing at those
conditions is recommended for out-of-plant
testing. The test guideline of section 4.0
provides for such testing.

In addition to testing at the maximum desigan
basis condition cases above, the out-uf-plant
testing must also make provisions for testing at
the reduced conditions which can be reproduced
during in situ testing. This provision-is
incorporated into the ont-of-plant test
guideline of Section 4.0. The testing at
conditions below the maximum design basis is
necessary in order to provide the correlation
between the recommended in situ test conditicns
and the design basis test conditions.

CE REPORT NO. 602977~-MPS~SEFPR-002, REV. 02 Page 15 of 49



J.4.4 in Situ Testing

This test procedure guideline does not provide
guidelines for in situ testing. MHowever, it
does provide recommended in situ test conditions
as a means tu establish common test conditions
between the cut-of-plant and in situ testing.
This will preclude any chance of not being able
to provide the needed correlation between the
two. It is noted that, as a result of review
and evaluation of the out-of-plant test results,
it ma, be desirable to change the recommended in
situ test conditions in order to improve test
correlation.

3.4:4.1 Recommended In Situ Test Conditions

The NRC recommends stroke testing the
PORV's during Hot Standby (Mode 3) or
Hot Shutdown (Mode 4) prior to entering
or establishing conditions where the
PORV's are used for lLow Temperature
Overpressure Protection (LTOP).
Likewise, it follows that the PORV Block
Valves should be tested prior to
entering into the LTOP mode. This is
particularly true because testing at
this condition would represent a closer
simulation of the pressure/differential
pressure seen by the valve at the
maximum conditions than would testing
which is performed at the some lower
conditions, such as those present during

CE REPORT NO. 602977-MPS-S5EFPR-002, REV. 02 rage 16 of 49



Cold Shutdown or Refueling.

Based on Figure 1b of the LTOP study
Final Report (dated July 1990) for 20
LFPY, made by CE (refer to letter of O~
MP§-90~053 to Mr K. Holthaus dated July
20,1990) and the Telecun of 8/12/91
between P. Adamo (CE) and K. Holthaus
(OPPD) , LTOP is assumed to start at 1600
psia and 385°F. Therefore, the reduced
test conditions will be established
slightly above this point at 1600 psia
and 400°F. This is the recommended
pressure and temperature at which the
PORV Block Valve should be tested in
situ for establishing correlation point
with the test of secticn 4.0 of this
guideline.

A second correlation point will be
initial'y established at zero static
conditions. These conditions are easily
established during any refueling
shutdown. However, this point may be
more prone to change because testing at
static conditions versus testing at even
a small pressure such as 100 psia may
prove not to provide representative test
results suitable for correlation.

3.4.4,2 Inservice Testing

In addition to the in situ MOV testing
above where actuator signatures may

CE REPORT NO. 602977~-MPS-S5EFPR-002, REV. 02 Page 17 of 49




provide for trending and advanced
indication of oncoming dngradation,
inservice testing (IST) of these valves
is also pevformed in accordance with the
ASME Code Section X7 a8 required by
L10CFR50.55a. This testing also performs
4 Go/No~Go type operabil.ity test but
does not provide much indi~ztion for
detecting oncoming degradation. The
advantage here is that this testing is
performed frequently (quarterly) where
as the MOV diagnostic testing is only
performed every several years primarily
due to the extent of setup time
involved. Thus, operability testing on
this smaller scale continues to provide
some level of assurance that the valves
will perform their intended functions in
the time between the MOV in situ
testing. The in-service testing shall
be, per the ASME Code Section XI and the
Generic Letter 89-04, performed to
verify all safety functions of the
valve. Therefore, the PORV Blochk Valve
shall be tested in both the open and
closed directions. Response #2 in OPPD
Letter LIC-90~-0982 to the NRC, Response
to Generic Letter %0~06, "Power-Operated
Reliet Valve and Block Valve
Reliability; Additional Low~Temperature
Overpressure Protection for Light-Water
Reactors" dated December 19, 1990
indicates the Block Valve is only tested

CE REPORT NO. 602977~MPS~-SEFPR-002, REV, 02 Page 18 of 49



in the closed direction. Both the
overpressure control (automatic or
manual) and the Once Through Cooling
scenarios require the PORV Block Valve
to open if previously closed to isolate
the PORV.

As ASME/ANSI Operation and Maintenance
(CM) becomes applicable to OPPD (either
by reference in ASME Code Section XI or
by referenca in 10CFR50.55a), OPPD will
be regquired to establish test reference
values for the PORV Block Valves
obtained at a time taken when the valve
is known to be operating acceptably and
performed at conditions waich can be
easily reproduced in situ, so that all
future in-service test results .an be
compared to them. The testing
recommendec in Section 4.0 verifies the
valves' acceptability and establishes
the appropriate reference values. The
reference values should be the same as
the correlation points previously
discussed so that when the MOV in situ
testing is performed, it will satisfy
the inservice testing as well.

3.4.5 Tast Approach
The maximum pressure and differential pressure

values listed in Table 1 represent the limiting
pressure and differential pressure conditions.

CE REPORT NO. 602977-MPS-SEFPR-002, REV. 02 Page 19 of 49






is probably ocrurring in our case but may not be
directly noticed, it will be detected, if
significant, via a change in the required thrust
and/or visual observation nf accelerated
wvear/damage.

Although the effacts upon the valve thrust
requirements caused by the static internal
pressure and pressure differential across the
disc are fairly predictable and simulated, the
dynamic effects of the fluid flow within %the
valve is less predictable and harder to
simulate. The reasons for the latter are the
complex phenomena of energy exchange and
turbulent flow that occurs within the contorted
flow paths within the valve. Flow ~an also
impact the rate of loading of the actuator and
the valve's ability to withstand the negative
effects of high flow rates. Such effects may be
accelerated wear and/or mechanical damage of
sliding surfaces, cavitation and other damage
which would cause increased valve factors. The
reason for performing the tests under flow
cond.itions in lieu of no flow are many and
compelling. The goal is to determine whr ¢~ the
threshold is for such flow induced conc . |if
it exists in the range of flows involved.

CE REPORT NO. 60%.77-MPS~-SEFPR-002, REV. 02 Page 21 of 49



4.0 Test Guideline

4.1 Purpose

This guideline provides a method for verifying the
functional capability of the valve and valve actuator as
defined in Section 3.2. Also, tuis guideline provides
sufficient detail on required data collection and
acquisition for the purpose of test data extrapolation
and correlation to the recommended in situ test
conditions.

4.2 Test Equipment

4.2.1

CE REPORT NO.

A test loop facility and all required
instrumentstion necessary to ensure proper
operation of the facility. The test loop(s)
should be capabie of providing 130,000 lb/hr of
saturated steam at 668°F and 2500 psia; 160,000
ib/hr of two phase water media at 587°F and 1400
psia, and 368,480 lb/hr of water at 540 ¢ and
1400 psia, The above conditions shall be
available continuously for a period of time
sufficient to establish steady state conditions
and t» then perform the open-to-close an ./or
close~to-open stroke tests specified in this
guideline. See Figure 1 for additional detail
on arrangement,

602977~MPB~SEFPR-002, REV. 02 Page 22 of 49




FIGURE 1

CONCEPTUAL TEST VALVE ARRANGEMENT

Piping between points 1 and 2 shall have an effective Resistance { oefMcient of K = 4.6.
The pipe shall be 2 172 inch schedule 160 for at least 10 pipe diameters upstrear of point 2

Piping between points 3 and 4 shall be: 2 1/2 inch size, Schedule 160, 2 feet iong

Piping down-stream of point § sha'l be 4 inch size for a minimum length of § pipe
diameters. Beyord that point, gny iarger pipe size may be used.
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4.2.2 A data acquisition system(s) capable of
recording analog or digital time history input
for each of the system process and motor
operated valve parame%ers identified below. 1f
nmultiple systems are used for data acquisition
(i.e. a MOV performance and data acquisition and
diagnostic test system such as MOVATS, VOTES,
etc. is used to collect some or all of the MOV
related data and another system is used to
collect the remaining information), all inputs
shall be referenceable to a common point in
time. The data acquisition system(s) shall
provide for data point collection, storage,
manipulation and real time display of each
measured purameter at the sampling freguencies
indicated below. The real Lime display outputs
may be via LCD/CRT scrcen or multichannel chart
recorder plots. The data acquisition system(s)
shall also support data downiocad to an IBM PC
based systr . format.

4.2.2.1 Pressure shall be monitored for both the
upstveam and downstream conditions using
pressure transducers connected at
pressure taps as close to the test valve
as practical. 7ihe pressure transducars
shall have a iesponse time of 50
mi'liseconds or less. The acquisition
system shail have a sampling rate
consistent with or greater than the
transducers' response time. The
transducer accuracy shall be 0.5% or
better. If the transducers are uced to
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provide for pressure indication in lieu
of gauges, the overall instrument loop
accuracy shall be 1% or better.

4.2.2.2 The process fluid temperature shall be
monitored upstream of the test valve
using a thermocouple or RTD with a
responsa time less than or equal to 100
milliseconds and accurate to within
+2°F. The sampling rate shall be
consistent with or greater than the
peasuring devices response time. If the
RTD or thermocouple is used to provide
temperature indication, the overall
instrument loop accuracy shall be 2% or
better.

4.2.2.3 The process fluid flow shall be
monitored upstream of the test valve
using an orifice, venturi or clamp on
ultrasonic flow meter with a response
time less than or egual to 100
milliseconds and accurate te within 2%
of full scale. The sampling rate shall
be consistent with or greater than the
measuring device's response time., If
this flow meter is used to provide flow
indication, the overall loop accuracy
shall be within 3% of full scale.

4.2.2.4 The actuator motor voltage and current

shall be monitored using appropriate
voltage and current measuring devices
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which have response times of 1
millisecond or less and are accurate to
within 1% of scale. The sampling rate
shall be consistent with or greater than
the measuring device's response time.

4.2.2.9 The test valve stem torque and thrust
«hall be monitored at the valve stem
using standard strain gauge technology.
The total torque or thrust measurement
system accuracy shall be % or better.
The strain gauge sampling rate shall be
1 millisecond or less.

4.2.2.6 The test valve's actuator spring pack
linear disp’acement shall be monitored
using a LVDT installed on the spring
pack assembly. Displacement shall be
measured with respect to the prelocad
position, The accuracy of measurement
shall be within 0.5% of actual
displacesent. The sampling rate shall
be 1 millisecond or less.

deds.s? The test valve's stem position shall be
monitored using a LVDT (or equivalent)
installed on the valve's stem and yoke
to obtain a 2% accuracy or better. The
LVDT's response time shall be 100
milliseconds or less. The sampling rate
shall be consistent with or greater than
the response time.
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4.2.4

CE RFPORT NO.

4.2.2.8 The motor control switch actuation

contact, the torque switch contacts and
any limit switch contacts which provide
a control function shall be monitored
for rtate or condition using any
excepted method (such &8s monitoring
voltage across contacts or condition of
auxiliary contacts). The sampling rate
shall be 1 millisecond or less.

Pressure gauges, upstream and downstream, shail
be installed at pressure taps as close as
practical to the test valve. The pressure
gauges' range shail be such that the test
pressure value of concern is greater than 25% of
scale but does not exceed 75% of range. The
accuracy shall be +0.25%., 1If the pressure
transducers used for data acquisition provide
indication with total loop accuracy of 1% or
better, tien the pressure gauges are not
required.

Temperature measurinyg thermocouple or RTD and
indication installed upstream of the test valve
with a loop accuracy of 2°F or better., This may
be the same measuring device as that used for
input to the data acquisition system input
temperature measurement.
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4.2.5

Flow neter installed upstream of the test valve

with an accuracy of 2% of full scale or better.

fhis ray be the same flow meter as that used for
input to the data acquisition system input flow

measurement.

various dial indicators, measuring calipers,
micrometers, etc. as needed to make dimensional
neasurements specified in this guideline are
required. They shall be capable of providing
measurements to the nearest 0.001 inch with an
accuracy of 40.001 inch.

4.3 Test Prerequisites

‘OJ.I

CE REPORT NO.

The test valve has been completely inspected
(internally and externally) and dimensioned per
EPRI recommended practices. The results shall
be recorded per Appendices A and B.

The test valve is properly assembled,
maintained, lubricated, and setup as it would be
for normal plant operation.

All instrumentation/equipment is calibrated.
The test instrumentation of Section 4.2 and the

test loop monitoring eguipment are installed on
the test valve and t st loop as necessary.
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is operable

temperature

pyildelines

ck Valve will be inli.lally tested at statif«

conditions and then the internal pressure, differential

A S

pressure, process fluid flow and temperature parameters

will be independently and incrementally increased to the

maximum design basis conditions. All specified

parameters shall be monitored throughout the testing.

The Test Engineer shall modify the testing, inspections
sioning detailed herein as appropriate toO
any observed trends in the test results. Thegse

bserved trends may be, but are not limited to:

An increase in required stem thrust beyond
that estimated with accepted

equations or that extrapolated

test results
reaseé 1n seat leaxage

expected mot

urrent

each test

eeaing

that expet
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shall dcdeternine the AUSe and perform, as necessary
nspect I \nd dimensional eriricatiorns a ieta ed !
Anpendices A and |
Refer 1 rigure 1 for a schematl lagraa of the test
set-up and the i1dentity and function of tThe varilouts
valves, pump and other equipment referred te tiaroughout
.
this Lest d 106 e ihe follilowing tests | . + |
4.4.¢ 4.4 t. 4.4 and 4.4.° hall be perormed .!
rael
4.4.1 tati lest
‘.4 . d Ensure that all the prerequ.sitsas are
-
4.4 p Engure that upstream and dowvi:strean
pressure are at atnospheric nalitions
DYy checking c.osed the upstrean
isolation valre V3 and warmup bLYypass
valve V4 and npening Vent Valves V1 and
Record the pressures.
1.4 tart the Da*a Acquisitlion Systen.
! 4 pen TV] Aliow TV1 to f LY pel the
lose TV
- COop the Data ACqQuilsitlor ysten
1.4 xamnine the qdata re ilngs 1 ensure
chat all esired ead 36§ have beel
!’ l S "4 )‘r,| "r B . £ ™ & T
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“"1'7

4.4.1.8

4.4.1.9

4.4.1.10

4.4.1.11

4.4.1.12

4.4.1.13

results have not deviated from that
predicted by the industry equations. If
required thrust is significantly
different than that predicted, secure
the testing and perform the
inspection/dimensioning detailed in
Appendices A and B, Document any
conclusions/justifications for observed
conditions.

Repeat Steps 4.4.1.3 through 4.4.1.6 for
repeat test.

Close V1 & V2.Ensure V5 & V7 are closed.
Open V6 and V8.

Open TV1 valve.

Establish Pump Pl water flow on
recirculation through Throttle Valve V8
at 15 psia and room temperature. Record
upstream pressure.

Close TV1 valve.

Establish Pump P1 flow on recirculating
through throttle valve V8 at 485 psia
and room temperature. Record upstrean
pressure.
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4.4.1.14 Ensure downstream pressure is still at
15 psia. Record the pressure.

4.4.1.15 Start * data acquisition system,

4.4.1.16 Open TV1, .llow TV1 to fully open, then
close TV1.

4.4.1,17 Stop the data acquisition system.

4.4.1.18 Evamine the data recordings to ensure
that all desired readings have been
collected successfully and that the test
results have not deviated from that
predicted by the industry equations. If
required thrust is significantly
different than that predicted, secure
the testing and perform the
inspection/dimensioning detailed in
Appendices A and B. Document any
conclusions/justificetions for t
observed conditions.

4.4.1.19 Vent off downstream pressure by opening
V2 until the pressure downstream of TV1
reaches 15 psia, then close V2.

4.4.1.20 Repeat Steps 4.4.1.14 through 4.4.1.19
for repeat test,

4.4,1.21 Repeat Steps 4.4.1.14 through 4.4.1.20

for 1200 psia and 1400 psia pressures |
upstream with 15 psia downstream pressures. l
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4.4.1.22

4.4.1.27

‘0‘0102‘

4.4.1,25

4.4.1.26

4.4.1.27

4.4.1.28

4.4.1.29

Repeat Steps 4.4.1.10 through 4¢.4.1.21
at water temperature ot 540°F, Document
any observable effects as a result of
elevated temperature. If there are any
significant changes, repeat the testing
at room temperature to determine if the
effect is reversible.

Stop Pump Pl, close V6 an® V8.

Adjust steam accumulator pressure to 500
psia. The accumulator should be at the
saturation temperature for 500 psia.

Open warmup bypass valve V4. Record
upstream pressure.

Repeat Steps 4.4.1.14 through 4.4.1.20.

Repeat Steps 4.4.1.24 through 4.4.1.26
for 1000 psia, 1500 psia, 2000 psia,
2176 psia, 2500 psia upstrean pressures
and 15 psia (in all cases) downstream
pressure.

Close V4. Open V1 and V2 to ensure
atmospheric pressure upstream and
downstream of the test valve. Close Vi1
and V2.

Repeat Steps 4.4.1.2 through 4.4.1.7 to
confirm static condition baseline.
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4.4.1.30

The above testing completes the
recommended static and no flow
differential pressure testing portion of
this guideline. To verify the extent of
valve degradation, if any, visually
inspect and dimension the Test Valve per
Appendices A and B. Compare the results
from this round of inspection and
dimensioning to the baseline .spection
and dimensioning results performed prior
to the start of the static testing.
“rovide documented justification and
evaluation of any observed differences
and provide correlation to that
predicted by the accepted industry
equations. Specifically, ar increase in
required thrust beyond that predicted by
industry equacion or extrapolation of
previous test data should have a
correspcnding degradation observed in
the valve. Such degradation may oe a
change in metal-to-metal sliding contact
surface areas and finish (resulting in
increased coefficient of friction), a
change in internal tolerances, a
deformation or erosion of disc guides,
flow induced tilting of the disc
resulting in premature disc-to-seat
contact or single point contact, etc.
The goal is to determine the operating
condition threshold where any of these
mechanisms begin to impact the valve's
performance or operability.
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pen Test Valve TV]
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4.4.2.8

4.4.2.9

4.4.2.10

4.4.2.11

4.4.2.12

4.4.2,13

4.4,2.14

4.4.2.158

4.4.2.16

CE REPORT NO, 602977-MPE-~SEFPR-002, REV

Start the Data Acquisition System.

Open Test Valve TV1. Imm.diately close
V8 the nuaber of turns recorded in step
4.,4.2.7 to maintain thes upstrean
pressure at 485 psia.

Stop the Data Acquisition System.

Review the test results to determine if
Actual thrust is consistent with that
predicted., If it is not, determine the
reason by performing inspection and
dimeriioning per Appendices A and B,
Document the results.

Repeat Steps 4.4.2.4 through 4.4.2.11
for a repsat test. Evaluate test
results for repeatability and any
evidence of degradation from repeated
valve strokes at these conditions.

Start the Data Acquisition Systenm,

Close Test Valve TV1 and then open V8
the _umber of turns recorded in 4.4.2.7,

Stop the Data Acgquisition System.
Review the test results to determine if

actual thrust is consistent with that
predicted. If it is not, determine the
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4.4.2.17

4.4.2.18

“4.2019

4.4.2.20

4.4.2.21

4.4.2,.22

reason by performing inspection and
dimensioning per Appendices A and B,
Document the results.

Open Test Valve TV1l. Close V8 the
number of turns reccrded in Step
4.4.2.7,

Repeat Steps 4.4.2.13 through 4.4.2.16
for a repeat test. Evaluate test results
for repeatability and any evidence of
degracdation from repeated valve strokes
at these conditions.

Repeat Steps 4.4.2.3 through 4.4.2.18
for flow at 100,000 lba/hr, 160,000
lbn/hr and 225,000 lbm/hr.

Secure Pump Pl.

Close valves V6, V7, V8.

‘“his completes the water flow test at
wbient temperature. To verify the
extent of valve functional degradation,
if any, coapare the water flow test
results with those of the static
testing. Provide documented
justification and evaluation of any
observed differences and provide
correlation to that predicted by
accepted i.iustry equations.
Specificalliy, an increase in requirea
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4.4.2.23

4.4.2.24

4.4.2.25

4.4.2.26

4.4.2.27

4.4.2.28

4.4.2.29

thrust beyond that prodicted by industry
eguation or extrapolation of previous
test data should have a corresponliing
degradation observed in the valve. This
shall determine if the operating
condition threshold is being approaching
or has been exceeded.

Ensure that all prereguisites are umet.

For the flowv tv< with water at high

t. ™ *"ure, .. tablish Pump Pl water
flow on recirculation to stabilize water
- mperature at 540°F and a discharge
pressure of 1200 psia.

Repeat Steps 4.4.2.3 through 4.4.2.18
for an initial flow rate of 50,000
lbs/ir at 540°F and upstream pressure of
1200 psia.

Repeat Steps 4.4.2.3 through 4.4.2.18
for flow rates of 100,000 lbs/hr,
150,000 lbs/hr, and 180,200 lbs/hr.

Sacure Pump Pl.

Close valves V&, V7, VB.

This completes the first hot water flow
test. To verify the extent of valve

degradation, if any, compare the test
results of this test with those of the
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static testing and waier flow test at
ambient temperature. Provide documented
ustification and evaluation of any
observeu differences and provide
correlation te that predicted by
accepted industry equations.

Specifically, an increase in required

thrust beyond that predicted by industry

equation or excrapclation of previcus
test data should have a corresponding
degradation observed in the valve. This
shall determine if the operating
conditior threshold is being apprcached
or has been exceeded,

-

Ensure that all preregquisites are net.
I ]

For the flow test with water at high
temperature, a2stablish Pump Pl water
flow on recirculation to stabillize wat
tenmperature at 540°F and a dlischarge

pressure of 1400 psia.

repeat Steps

Repeat Steps

flow rates

A
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4.4.2.35 Close vilves V6, V7, V8,

4.4 2.36 This completes the last hot water ilow
test. To verify the extent of valwvu
degradation, if any, ¢ mpare the test
results of this test with those of the
static testing and water flow test at
ambient temperature from the first hot
vater flow test. Visually inspect and
dimension the te.t valve per Appendices
A and B. Compare the ""esults with those
of the inspection and aimensioning
performed following static testing.
Provide documented justification and
evaluation of any observed differences
and provide correlation to that
predicted iy accepted industry
equations. Specifically, an increase in
reqg.ired thrust beyond that predicted by
industry equation or extrapolation of
previous test data should have a
corresponding degradation observed in
the valve. This shall determine if the
operating condition threshcold is being
approached or has been exceeded.

4:.4.3 Steam Flow Test

4.4.3.1 Ensure that all the prerequisites are
met -

$.4:3:%8 Establish the accumulator full of
saturated steam at 500 psia.
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4.4,3.3

4.4.3.4

‘.‘.3.5

4.4,3.9

4.4.3.7

4.4.3.8

4.4.3.9

4.4.3.10

‘I‘.:.ll

4.4.3.12

4.4.3.12

Open Test Valve TV1 and Valve V5,

Slowly throttle open warmup bypass valve
V4 to warmup the downstream piping and
test valve. Allow this small steam flow
to flow until all piping appears to be
warm, close Valve V4.

Close Test Valve TV1.

Slowly open Valve V4 to allow upstreanm
pressure to stabilize at the accumulator
pressure, then open Valve V3.

Close Valve V4.

Record upstream pressure. The
dewnstream pressure should be at
atmospheric level. Record the downstream
pressure.

Start the data acquisition system.

Open Test Valve TV1. The flow and
temperature will stabilize as TV1 fully

opens.

Record temperature, flow, upstream
pressure and downstream pressure.

Stop the data acquisition system.

Close Valve V5.
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4.4.3.14

4.4.3.15

4.4.3.16

4.4.3.17

4.4.3.18

4.4.3.19

4.4.3.20

4.4.3.21

Examine the data recordings to ersure
that all desired reading have been
collected successfully and that the test
results have not deviated from that
predicted by the industry equations or
extrapolation of test data. If required
thrust is significantly different than
that predicted, secure the testing and
perforn the inspection/dimensioning
detailed in Appendices A and B.

NDocument an: conclusions/justifications
for the observed conditions.

Close Test Valve TV1.

Open Valve VS.

Repeat Steps 4.4.3.8 through 4.4.3.14
for a repeat test. Evaluate test
results for repeatability and any
evidence of degradation from repeated
valve strokes at these conditions.
Open Valve V5.

When flow and temperature stabilize,
record flow, temperature, upstream
pressure and downstream pressure.

Start the data acquisition system.

Close Test Valve TV1.
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4.4.3.22

4.4.3.23

4.4.3.24

4.4.3.26

4.4.3.27

4.4.3.28

4.4.3.29

Stop the data acquisition system.

Close Valve V5.

Examine the data recordings to ensure
that all desired readings have been
collected successfully and that thn test
results have not deviated from that
predicted by the industry equaticns or
extrapolation of test data. If required
thrust is significantly different than
that predicted, secure the testing and
perform the inspectica/dimensioning
detailed in Appendices A and B.

Document any conclusions/justifications
for the observed conditions.

Open Test Valve TV1.

Repeat Steps 4.4.3.18 through 4.4.%.24
for a repeat test. Evaluate test
results for repeatability and any
evidence of degradation from repeated
valve strokes at these conditions.

Close Valve V3.

Repeat Steps 4.4.3.2 through 4.4.3.27
for steam accumulator pressures of 1000
psia, 15C0 psia, 2000 psia, 2376 psia,

2500 psia.

This completes the saturated steam flow
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test. To verify the extent of valve
degradation, if any, visually inspect
and dimension the test valve per
Appendices A and B. Compare the results
with those of the inspection and
dimensioning performed following the
staric testing. Provide documented
justification and evaluation of any
observed differences and provide
rerrelation to that predicted by
accepted industry equations.
Specifically, an incrvase in required
thrust heyond that predicted by industry
equation or extrapolation of previous
test data should have a corresponding
degradation observed in the valve. This
shall determine if the cperating
condition threshold is being approached
or has been exceeded.

Two Phase Flow Test

4.4.4.1

4.4.4.2

4.4.‘.3

4.4.4.4

Ensure that the prerequisites are met.

Establish the steam accumulator full of
saturated steam at 500 :sia and place
Pump Pl on recirc at, or slightly
greater than, 500 psia by opening Valve
V8 and starting Punp P1l.

Open Tes. Valve TVl and Valve V5,

Slowly throttle open warmup bypass valve
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4.4.4.5

4.4.4.6

4.4.4.7

4.4.4.8

4.4.4.9

4.4.4.10

4.4.4.11

4.4.4.12

4.4.4.13

4.4.4.14

V4 to warmup “he downstream piping and
test valve. Allow this small steam flow
to flow until all piping appears to be
warm, close Valve V4.

Close Test Valve TV1.

Slowly open Valve V4 to allow upstreanm
pressure to stabilize a’ the accumulator
pressure, then open Valve V3.

Close Valve V4.

Open Valve V6.

Record upstrean pressure and downstream
pressure. The downstream pressure
should be at atmospheric level.

Start the data acquisition system.

Open Test Valve TV1. The flow and
temperature will stabilize (teo the
extent possible under these conditions)

as TVl fully opens.

Record temperature, flow, upstreanm
pressure and downstream pressure.

Stop the data acquisition system.

Close Valve VS,
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4.4.4.15

4.4.4.16

4.4.4.17

‘l‘.“ls

4.4.4.19

4.4.4.20

4.4.4.21

‘.4".22

4.4.4.23

Examine the data recording. Ensure that
all test results have been collected
successfully and have not deviated from
that predicted by industry equation and
previous test data. If required thrust
is significantly different than that
predicted, secure the testing and
perform the inspection/dimensioning
detailed in Appendices A and B.
Document any cunciusions/justifications
for the observed conditions.

Close Test Valve TV1.

Open Valve VS,

Repeat Steps 4.4.4.9% through 4.4.4.15
for a repeat test. Evaluate test
results for repeatability and any
evidence of degradation from repeated
valve strokes at these conditions.
Open Valve VS.

When flow and temperature stabilize,
record flow temperature, upstream
pressure and downstream pressure.
Start the data acquisition system.

Close Test Valve TV1.

Stop the data acquisition system.
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4.4. ® . 2 -1;1.‘\[' \ alve ‘-“,'-
4.4.4.25 Examine the data recordings to ensure

that all desired recordings have been
collected sucressfully and that the test

results have not deviated from that

o
~

predicted by the industry equations
extrapolation of test data, If the
required thrust is significantly
different than that predicted, secure
the testing and perform the
inspection/dimensioning detalled 1in
Appendices A and B. Document any
conclusions/justifications for the

observed conditions.

™

f . L I RETH
Open Test Valve TV1

Repeat Steps 4.4.4.19 through 4.4.4.25

for a repeat test. Evaluate test
results for repeatability and any

evidence of degradation from repeated

valve gsirokes at these conditions.

Repeat Steps 4.4.4.2 through 4.4.4.28
two phase flow
nsia accumulator pressures with Pump Pl

- — - - - - P . Talala —— - T\ ANN
lischarge pressure at 1000 psia, 1400

REV. 02
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This completes the Two Phase Flow Test.
To verify the extent of valve
degradation, if any, visually inupect
and dimension the Test Valve per
Appendices A and B, Compare the result
from this round of inspection and
dimensioning to the basnline, inspection
and dimensioning performed following the
static testing. Provide documented
ustification and evaiuation of any
observed differences and provide
correlation to that predicted by
accepted industry equations.
Specifically, an increase in required
tihirust beyond tha* predicted by industry
equation or extrapolation of previous
test data should have a corresponding
degradation observed in the valve. This
shall determine i1f the operating
condition threshold is being approached
or has been exceeded.

) " 3 +1mn
SUALS EVALUation

3
f

summary
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include a discussion of extrapolation of
data to the line break condition. This
shall also include a discussion on
correlation to in situ testing and any
extrapolation of the in situ test
results to verify operability at design
basis conditions.
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APPENDIX A
FORMS AND FIGURES FOR MEASURING GATE
VALVE INTERNAL DIMENSIONS
AND PERFORMING INTERNAL INSPECTIONS

EXTRACTED FROM EPRI'S
IN SITU TEST GUIDE FOR
MOTOR OPERATED VALVES
APPENDIX L
PAGES L1 THROUGH L17

RESEARCH PROJECT 3423-03
REV. 01, OCTOBEFR 1990
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I, 1f disk sests are solid circles (rather than rings as shown), then
dimensions 02 and D4 are {napplicabie (mark MA).

1. Measure diseasions Gl, G2, ul, G4, 01, 02, 03 and D4 wsing dial
calipers. Measure dlameters to edge of solished seat surtace.

1. Weasure angles DA, 08, OC, 00 and OE by placing €isk oa surface
plate and using & uaiversal bevel yrotractor (with optical magnifier).
1f a bevel protractor of sufficient accuracy (0.1%) 15 met avatliable
or cansot be adapled o this measuresest. an altermative approach
te measuring the above angles cin be wied, One such sppresch is to
measery the *rise’ and ‘run’ diseasions ef the desired surfaca relative
to the plate. For example:

4, G5 and 6 seasared per figure 4,

VALVE DISK MEASUREMENTS
FIGURE 1
SHEET 2

CE Report No. 602977-MPS-SEFPR-002, Rev.Cl Page A3 of Al8
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Flant Name:

Viailve LD, Numbel:

Preparer:

MEASURED OIMENSIONS

0s (o] o7 o8 0s

NOTES:
1, D5 and D€ Measured Per Figure 3
2. 07, D4 and D9 Measurea Per Figure 4

VALVE DISK SEAT-TO-GUIDE MEASUREMENTS
FIGURE 2

CE Report No. 602977-MPS-SEFPR-002, Rev.(l Page A4 of AlS8
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HPA ASEOCIATTS

Fammpeabott
’-\ i
/" 1-2-3 BLOCKS (&) ADJUSTABLE PARALLEL 9
// /'VALV‘D(S
/’MMN“!
O 00 OO0 Qo O
O O 0 00 O 0
O 00 OO0 /\ 0 O
/.////’//‘K/'//,///Z//////
SURFACE PLATE x‘_J
/'VALVIO‘
l E /-muui'.sm
pu— i | /l’
) . [ t=2-3 BLOCKS (&)
I O 5 O. /
: o 2
LA O | \ O |

/K/ ey St a4 /K/ v A a4
SURFACE PLATE ADJUSTABLE PARALLEL

VIEW X=X

NOTE: FOR MEASURFMENT PROCEDURE, SEE SHEETY 2

APPROACH FOR MEASURING DISK DIMENSIONS
DS AND D86

FIGURE 3
SHEET 1

CE Report No. 602977-MPS-5EFPR-002, Rev.01 Page AS of AlS
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Plant Name:. _

Valve LD, Numbet:

Preparer:

WWM

vorking oa surface plate, set up valve ¢isk so tha ™ each quide surface
rests oo a parailel supported by two 1-2-3 blocks. Ensure that guide
surtfaces resting oo parailels are saooth and free from camage. ift
disk on parailels as needed Lo ensure that the disk 15 supported on clean
guide surfices. Alse, easure parallels do aot bend wore tham 0.001" due
te disx weight. (Verify using feeler gage). U.e thiluer parallels or
sove 1-7-3 blocks cleser to disk 4z meeded Lo wisinile benilng.

Record dimeasion A (nominal combined beight of 1-2-3 block and paraliel)
below, It 15 8ot necessary Lo seasure this dieeasion; use the nomimal
dimersioas of 1-2-3 block and paraliel.

Set an adjustable parallel at such & dimeasion so Lhat 11 Just spans tae
height from the table to the hottos 6. the disk seating surface (as
shown). Meaturs cimension § (haight of adjusted parailel) using a micreo-
meter 1o the nearest 0.001%, and record below.

An scceptlible altermative to dimension B 15 to use 3 achinist's
height gage to determine the height of the lower edge of the ¢isk yeating
surface above the serf.ce plate. .

I\ouﬂrdﬂ-ﬂ. (05 or 0§) 15 competed oa the worktsheat below as
mtous 8.

Dimensioa 08 1 obtatned whee steps | through § are porformed with the
downstreas face of the disk facing woweware. Oimeasion 06 I3 cbLlained
when Steps | throsgh § are perforeed with the downstream face of the disk
facing wpwestd.

Enter results for 05 and 06 e Figure 1.

vorkshext
Oewmsiress face Qowmwarg Desmgtrags face Vgward
A = fa. A = in
g8 » ia 8 « in.
0’ wh«f . in. 06 =« A B e in.

APPROACH FOR MEASURING DISK DIMENSIONS

DS AND 06
FIGURE 3
SHEET 2

CE Report No. 602977-MPS-SEFPR-002, Rev.0l Page A6 of Al8
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Ferapedpeal
~, Aigarns

c2

€2 a2 - 1=2-3 BLOSK (&)

L
PARALLEL 1D
®) =

4: s sassi 2Tt & ’| // ADJUSTABLE PAAALLEL
. > (L —
‘1

E
ey, 53
;

g

N
y

‘

g

ADSUSTABLE PARALLEL
ANGLE PLATE
T s e—— ——
g 0 - 0 00000|
o —-’ -
0 2 {00000
H o | 0 |00000[\
XA /"\( //////’K/// v A A
‘- SURFACE PLATE - 1=2=3 BLOCK (4)

NOTE: FOR MEASUREMENY PROCEDURE, SEE SHEET 2.

APPROACH FOR MEASURING DISK DIMENSIONS
D7, 08, D9, G5 AND G6

FIGURE 4
SHEET 1

CE Report M 602977-1PS-SEFPR-002, Rev.0% Page A7 of AlB
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Plant Name:

Vatve LD, Number:

Preparer:

mmwww

1. Werting on surface plate, set up valve disk 30 each guide surface rests on a parallel
supported by two 1-2-3 blocks. The two parallels should be parallel, with their facing

eages 2 distance “Bi5" apart, where 815 {5 measured from the valve body (Figure 9,

Sheet 1). Yerify the dimeasiocn betwees parallels 15 eoual to EI5 at each end (using
dial caligers) within ¢ 0.001°. Align stes axis of disk with parallels and center aisk

between parallels (by eye).

2. Set up angle plate mear valve disk so that vertical surface is perpendicular to
parailels. [f parallels are long ecough, they can be outled squarely agatast angle
plate; othervise, use an “L"-square to set w.

3. Sst an adjustable parailel a. such & dimeasion that ft just spans the distance from the
angle plate to the edge of the sesting surface (as showm). Measure dimension 8 (1pan

of adfusted parallel) wsing a wicrometer to the searest 0.001% 300 recoru below.

4. Odtate dimeasions Al and A2 uting calipers t: :":,m dimension and di2l calipers to

measurs the gaged disension (to the aearest , 4nd record below.

€.  Measere dimensicas €1 and E2 wsing dial calipers (to the nearest 0.001%), and recerd

6. Measore dissnsioas Cl and C2 Dy setting a parallel on the surface plate and aligning it
with the T-slot upper inside surface (by hand). Measure Cl and C2 using 2 machinist’s

scale on the surfacs plate (to the mearest 0.01%), ind record below.

7. All dimemsicns should be obtained with the downstreas face up and with the downstreas

face down. The desired dimensions are calculited as showm oa the worksheet below.

8. Enter results for 07, 08 and 09 oo Figure 2. Eater reswits for §5 and G6 on Figure |,

Shaet |,
vorxshesi
B1S = . ln (Fig. 9, Sheet 1)

Sowngtregs face [own Qownatreas Face Vo
Al = n. Al = is.
u . e s ‘.' u - e —————— ‘.'
. e o e b - e . . . | ——— — ‘.‘
Q = in. €l - in.
£ » in. Q - in.
£ld - in. €l = in.
£2d - in. Elu - in.
D8 « L/2(A] + A2) - B = ia. 07 « 1/2UAL « A2) - B = in.
09d « 1/2(C1 « C2) « T/2(Al + A2] = (n. | D9¢ « 172(C1 + C2) - 1/2(Al & A2) = ____ In.

GS « 1/2(E2d » Elu) = in,

GE = L/2UENG & €2u) » oo N,

09 « 1/2(0% + 09u) « in.

CE Report No.

Al-PROACH FOR MEASURING DISK DIMENSIONS
D7, D8, D9, G5 AND G6

FIGURE 4
SHEET 2

602977 -MPS-5EFPR-002, Rev.OL Page A8 of AlS8
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Fompeitaat

\ inine
i Plant Nams:

Yalve LD, Number

Proparer:

DEx

I

/
e\
Nt N

; oo

wo. GD.

LOCATION 2

N\

AN

—

TYPCAL SECTION X=X
DOWNSTF EAM SEAT

MEASURED DIMENSIONS
0%t 0s2 0s3

LOCATION 1

LOCATION 2

LOCATION 3

NOTES: L IF DISK SEAT IS SOUD CIRCLE (RATHER THAN RING AS SHOWN -
THEN DMENSION 0S1 15 INAPPUCABLE (MARK NA)

1. DIMENSIONS CAN BE OBTAINED BY DIRECT MEASUREMENT ON
THE DISK OR ON BMPRESSION MOLDS OF THE DISK SEAT. USE
) DIAL CALIPERS FOR OSL USE MACHINGST SCALE FOR D52 AND
083, CITRICON (MANUFACTURED BY KERR) IS AN ACCEPTABLE
MOLDING COMPOUND FOR USE v THIS PROCEDURE.

DISK SEAT MEASUREMENTS
FIGURE S

CE Report No. 602977-MPS-SEFPR-002, Rev.01 Page A9 of Al8
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CE Report No.

Plant Name:

Vatve LD. Number .

Preparec
T2 T3 e
TG/ I // / 77 [ T8 1
o % 1
s 4 FLOW T
/1
TT L-Tl —J
Flow Perpendicular OR Flow Parallel
o T-Siot 1o T-Siot
MEASURED DWMENSIONS MEASURED DMENSIONS
T T2 T3 Té TS T8 ™ T8 TS T10
NOTES:

Fill in One Set of Boxes Only, As Appropriste.
Use Dlal Calipers to Measurs Oimensiona,

DISK T--SLOT MEASUREMENTS
FIGURE 6

602977-MPS-SEFPR-002, Rev.0L

Page AlO of AlB
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I urh ALSOGIATES |
Fomgeatom

l LR L)

CE Report No.

Plant Name:
Vaive LD, Number

Prepares

S8 < l‘f.l //
po— §1 e
Flow Pempeadicular
te T-Siot
MEASURED DMENSIONS
st s2 s3 S4 S 56 s7
NOTES:

Flow Paraiis

MEASURED DMMENSIONS

to T~Slot

s10

Fill In One Set of Boxea Only, As Appropriste.
Use Olal Callpars 1o Measure Dimensians.,

STEM T-HEAD MEASUREMENTS

FIGURE 7

602977-MPS-SEFPR-002, Rev.01

Page All of AlB
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Plany Name:

Vaive LD, Numbec

Preparec:
Rall
i S8 v Guide Ra
Lo /—'— Valve Body
Seat Ring,
Z
FLOW 81 0W '37 814 O 82 OWA
\ |
| V4 Lo

B1 | 82 [ 83 | 84 | o7 | 88 | 8n |82 | 8w | Bw | A1 | R2 | R | A4
Ol | oW Dt | OlA

See Notes on Sheet 2

FLOow
VALVE BODY MEASUREMENTS
FIGURE 8 |
SHEET 1 rrid

Report No. 602977-MPS-SEFPR-002, Rev.TL Page Al2 of Al8



CE Report No.

602977 -MPS-SEFPR-002, Rev.0

»ates:

If valve body has 4 single-piece "U'-type guide rail, B7 and B8 are
not applicable (marx NA). Alse, (f guica ratl extends past bottoa
of sext ring, 07 and 88 are net appiicable (mark MA). Otherwise
seasure 87 and B8 per Figure IC.

Measure mean diameters 81 and 81 whan a blue check 13 perforsed oa the
valve. Use calipers to gage the mean diameters off tne disk which has
been blue checked. Use dizl calipers Lo searure the giged msas
diamseters.

Hessure seat contact widths B3 and B4 when 2 bloe ~eecx i3 parforwed oa
the valve. Use 2 sacainists scale to measure th- se.’ Comilct width.
Take seasuremesnts at least four places arcund '+ disk faca and record
the aversge contact width,

Measure diameters 813 and B4 vsing calipers or snap blocks to gige the
diametar and dlal calipers Lo measure Lhe gaged dlamet -,

Heasure dimensions 811 and 8§12 uring inside calipers or snap blocks
10 gage the limeasion and dial calipers to messsrs the gaged disension.

Measure dimesstons R1, R2, R and R4 using outside calipers to gige
the dimension and dial calipers to seisure the gaged dimeasion. Kl

and BRI shouid be taken at a location approximataly oa pipe center!ine
(t 1/2 tnch). R2 and R4 should be takan &t the top of the guide.

VALVE BODY MEASUREMENTS
FIGURE 8
SHEET 2

Page Al3 of Al8
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Plant Namas n—

vaive LD . Number

Pregares

- Wedge Block (WooO)

Py e
- \1 \

ed | L / ,
- — X —

MEASURED DIMENSIONS

8BS esé 8% | 8 81s
|

— e——— ——————————— ——————— i — ————————— ———
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| wre ALSOCATES
! Fomg—at-u
tares

l lastall sachined flat plate in valve body against guide vrail 4liding
surfaces. Fix plita fu position with woodes wedge block. (Do sot
deforw plate.) Oimessions 86 and BI0 are ocbtileed whan flat plata
s tnstalled scatest dowsstreas face of guide ralls. Dleeasions 85
aed B9 are obta.sed wkea flat plate 15 tnstalled sgaiest upstireas
faca of guide reils.

) ? Heasurs disenstons 85, B4, 59, 810 and 815 wsing sdjustrile parsilels
or snap blecks Lo gage the dimmns st Ane disl caliper: Lo sesiure U
gaged dimension. €15 {5 takes 2t a locaties werermately on pipe
centariion (¢ L/I 1nch)

AT DY or A —_—— U AN AMEACTIREMENTS
VALVE BOUD SEAT-TO-GUIDE RAIL MEASUREMEN |
FIGURE 9
T "
\/t-1 = 1
£ ¥ t N f 77 <-MPS . SFFPR. w01 Page A ¢ Al
: ]



RN -7

Qs

z{l

Boay

Hotu

ff bottom of Quide rail is Aot SQUAre,
messue Lo MIdpain

Aelsrence Flate \

= Guide Al

A I}
/
1] ¢
A/ |
/]
/]
F

|-

/

(A3) measuced on apuosite Ba . o vaive from )

For Messurement Procedwe ses Gheet 2

APPROACH FOR MEASURING BODY DIMENSIONS

B7 AND B8
FIGURE 10
SHEET 1
CE Report No. 602977-MPS-SEFPR-007, Rev.0]

Page Al6 of Al8
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Flant Name:

Valve LD, Number

Prepeser

Pretadure for Measuring Uiseagions A1 and 68

1. Wik valve booy cpes at bonnet Tlange and stem and disl  woved
establish & refecince plane by rerting & fiet plate scress the
of the flange, The plate should not completely Cover tha epes)

1. Usieg & sachiniats scale, seasure dimensions Al, A2, 8,
L top surface of Lhe plate Lo The approsrista points,
S0t 164 of an tnch.  If the bottos ed{as ef the guide rails in
Tio 'y are set souare, uie & widpotat of Lhe end of the guide rail
o esurimg Al and A2, Record reseits below.

3. Enter reselts for 67 and B2 on Figure 8, Sheet |,

T s v A A i R St
vorksheet
“.-—-———..‘.‘ A - fa,
Veatreas Yalve Sady Seat Dewnstress Yalve Sody Seat
.. “‘.0 € » ————-‘.‘
6« 8 - 1/2(A1 « A2) » _ to, |80 «C - IV2MA1 ¢ A2) » ‘0.
- S

APPROACH FOR MEASURING BODY DIMENSIONS
B7 AND B8

FIGURE 10
SHEET 2

CE Report No. 602977-MPS-SEFPR-002, Rev.0% Page Al7 of Al8



Plant Name

CE Report No.

Vaive LD, Number:

Frepare:

SEAT A

ul
7
ob.

TYPICAL COMIGAL SEAT TYPIGAL FLAT SEAT
SECTION X=X SECTION X=X
DOWHETREAM SEAT DOWWSTREAM SEAT

MEASURED DMENSIONS
s es2
LOCATION
LOGATION 2 |
LOCATION § |

NOTE OMENSIONS ARE OCTAINED §Y MEASUREMENT ON MPRESSION
MOLDS OF THE SEAT RING. USE A MACHINST SCALY FON 054
AND 0SS, CITRICON (MAMUFACTURED BY KERR) B AN ACCEF TABLE
MOWULDING COMPOUND FOR USE N THIS PROCEDURE.

VALVE BODY SEAT RING MEASUREMENTS
FIGURE 11

602977 -MPS-SEFPR-002, Rev.01

(DOWNSTREAM)
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APPENDIX B

GATE VALVE INTERNAL INSPECTIONS
GATE VALVE VISUAI, INSPECTION INFORMATION
RECORDING SHEET

EXTRACTED FROM EPRI'S
IN SITU TEST GUIDE
FOR
MOTOR OPERATED VALVES
APPENDIX M
PAGES M1 TERQOUGH M8

RESEARCH PROJECT 3433-03
REV. 01, OCTOBER 1990

CE Report No, 602977-MPS-SEFPR-002, Rev. 0L Page Bl of B9



GATE VALVE INTERNAL INSPECTIONS
GATE VALVE VISUAL INSPECTION INFORMATION RECORDING SHEET

Plant Name:
Valve |.0, Numbe::

o e, e W
. 0 = »

CE Report No.

Disk Guide Surfaces Hard-Faced (Yes/No):

Valve Body Guide Rail Surfaces Hard-Faced (Yes/No):
Stuffing Box Inside Dlameter: __ ___  in

Stem Surface Finish in Packing Region: __ ___ rms
Stuffing Box Inner Wall Finish: ______ ras

Describe wear or damage to disk guides. Focus on ends of guide slots.
Include extent and depth of wear areas if possible. Indicate wear or
damage areas on Figure 12 of this data sheet:

Describe wear or damage to valve body guide rails. Focus on upstream
face of guide rails. Include extent and depth of wear areas {f

passible. Look for deformation of unsupported lenglhs of guide rails,
Indicate wear or damage areas on Figures 13 and 14 of this dita sheet:

Sheet of

MOV No.
Preparer:

602977 -MPS-SEFPR-002, Rev.OL Page B2 of B9



GATE VALVE INTERMAL INSPZUTIONS
GATE VALVE VISUAL INSPECTION INFORMATION RECORDING SHEET

8. Describe wear or damage to disk seat surfaces. Focus on lower half of
downstream seat suiface. Include extent and depth of wear areas if
p:nmc. Indicate wear or damage areas on Figure 12 of this data
sheet:

9. Describe wear or damage to valve body seat rings. Focus on lower half
of downstream seat ring. Include extent and depth of wear areas if

Y :ouib.\‘:; Indicate wear or damage areas on Figures 13 and 14 of this
ata sheet:

10. Describe valve body guide rail configuration. Select type of
configuration from examsles provided on Figure 15. [f type of guide
rail configuration is not shown, draw in configuration on sketch marked
*Other Type Guide fail Configuration®. Fill in answers to questions
opposite appropriate rail configuration sketch.

Sheet of

| MOV No.
’ ) Preparer:

M=2

CE Report No. 632977-MPS-SEFPR-002, Rev.01 Page B3 of B9
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ll.

CE Report No.

GAVE VALVF INTERMAL INSPECTIONS

GATE VALVE VISUAL INSPECTION INFURMATION RECORDING SHEET

Other Remarks:

602977 -MPS-5EFPR-002, Rev.01L

Sheet ____of _
MOV No.
Preparer:

M-3

Page B4 of BY



Sheet of
MOV No,
3 Preparer:

GATE VALVE INTERNAL INSPECTIONS
GATE VALVE VISUAL INSPECTION INFO“WATION RECORDING SHEET

UPSTREAM FACE DOWNSTREAM FACE

'”\\ 77\
U

i e

q S q M.
N N N
: N NN
now N N NN FLOW
N N NN ‘
NN NN
VALVE DISK WEAFR/DAMAGE LOCATIONS
FIGURE 12 el

CE Report No. 602977-MP:.-SEFPR-GOZ, Rev.0l Page BS of B9



ATE YALYE INTERMAL INSPECTIONS
GATE VALVE VISUAL INSPECTION INFORMATION RECORDING SMELT




Sheet of

———

MOV No.
) Preparer:

| GATE VALVE INTERNAL INSPECTIONS
GATE VALVE VISUAL INSPECTION INFORMATION RECORDING SHEET

L4

) —7 7@7 |
)

-

VALVE BODY WEAR/DAMAGE LOCATIONS
FIGURE 14

CE Report No. 602977-MPS-SEFPR-002, Rev.0l Page B7 of B9
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GATE VALYE INTERMAL INSTECTIONS
GATE VALVE VISUAL INSPECTION INFORMATION RECORDING SHEE!

| ¥
/ - /

Use This Fi For
Valve Body Guide Rails Cast in Place

Guide rail faces machined,
as-cast, or hand-ground?

[
[

Jw—

Use This Figure for
Valve Body Guide Raiis Welded in Place

Continuous or discontinuous
weld?
Distance between welds

(dimension A): in
Free length at top of ratl
(dimension B): ________ in

Free length »t bottom of rail
(dimension C): _________ in

VALVE BONY GUIDE RAIL CONFIGUHATION

FIGURE 15
SHEET 1

CE Report No. 602977-MPS-SEFPR-002, Rev.0)

Page BC of B9



GATE VALVE INTERNAL INSPECTIONS

GATE VALVE VITUAL INSPECTION INFORMATION RECORDING SHEET

Note unsupported
[ A4
Qimans

Use This Figure For

| Captured (or Rem~vable)

Valve Body Guide

Oraw in guide rail
contiguration
Guide rail faces mackined,

as-cast, or hand-ground?

Note unsupported length of

' 4

J1C0€ ral i :

'Joe | 113 rigu
Jiher I'v‘}(‘ Guide Kad




APPENDIX C

COPY OF LETTER

0-MPS-91-098, REV. 01
DATED JULY 12, 1991

FROM
A.A. OSTROV (ABB-CENP)
TO
P. A. ADAMO (ABB-CENP)

OPPD FORT CALHOUN BLOCK VALVES
HCV-150, HCV-151
OPERATING CONDITIONS

CE REPCORT NO. 602977-MPS~SEFPR-N02, REV. 01 Page Cl of Cl1



A

ASEA BROWN BOVE R

Inter-Office Correspondence

July 12, 1991
O~MPS§~91-098, Rev. 01
Supersedes the original memo
dated July 3, 1981

To: P. Adamo

xet "« P. Ferraraccio
R. F. Paakkonen
D. L. 8ibiga
MPS File

Quality Records

From: A. A. Ostrov (:::)52_..: 5 N

Subject: OFPD Fort Calhoun Block Valves HCOV-150 and -181:
Operating Conditions

References: 1. Fort Calhoun Design Basis Document SDBD-RC~
128, Reactur Coolant, March 1990.

2. CE Report CEN~114~P, Reviev of Small Break
Transients in Combustion Engineeri g Nuclear
«tean Supply Systems, Amendment 1-P, July
1979.

3. Fort Calhoun Station Uait No. 1 Operating
Instructions OI-RC~1, RCS Normal Operation,
March 1984.

4, Fort Calhoun rating License DPR-40 and
Technical Specifications, Amendment 109, Mav
1987,

8. Calculation 83888-MPS~S5CALC-012, Rev., 00, Low
Temperature Overpressure Protection for 20
EFPY, issued May 18, 1990,

6. Memo PSA~85-042, Dresser PORV Capacity for
Liquid Upstream Conditions, Feoruary 20,
19885,

. Supplement 1 to Generic lLetter 89-10:
Results of the Public Workshops. Issued June
13, 1990.

8. EPRI/Wyle Power Operated Relief Valve Phase
III Test Report, Volume 3: Summary of Phase
III Testing of the Dresser Relief Valve, NP~
£670-LD, Interim Report, October 1982.

9. Fort Calhoun Updated Safety Analysis Report
(USAR) , Rev. July 1987.

Page 1 of 3
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Ref. (cont.) 10. Engineering Evaluatior of Feed and Bleed for
TIOFW Events at Fort Calhoun Station, Report,
December 1988,
11. Fort Calhoun Station Unit No. 1 Emergency
Operating Procedure ECP-20, "Functional
Recover: Procedure®, Rev. 07.

Enclosure: FCS Block Valve Functions and Operating Conditions
[for Various Events] - Tables I thru VII.

The Enclosure provides Fort Calhoun ¢tation (FC8) PORV block
valve functions and expected oparating conditfonc for seven
events during which block valve operations may be r~quired.
These data are generated in response to your request to support
the effort to develop testing guidelines fcr the block valves.

Two of the events addressed, namely, A Stuck-Open PORV
(Enclosure, Table 1), and A lLeaking PORV (Table II) are the
original design basis events for these block valves. The
remaining five events are included herein as a result of

(1) New safecxy-related functions, beyond the original
design basis, that PORVs are now required to perform,
and/or

(2) Generic Letter 89~10 recommendation to consi.er MOV
mispositioning in addition to design basis events in
deternining limiting operating conditions during block
valve opening and closing on demand,

These remaining five events are as follows:

Enahling the LTOP System (Table III),

FEN Chapter 14 Events (Table IV),

once~Through-Cooling Following TIOFW (Table V),
Functional Recovery of RCS Pressure Control Using PORVs
as a Succesu Path (Table VI), and

- Long Term Cooling Following a Small Break LOCA

The cases in each table identify various scenarios for a
particular event. These scenarios result from different initial
conditions, operatsr actions and/or equipment availability.

Th2 data ‘a the tab 'es were derived from the references.

Althcugh some of these references such as References 2,6, and 10,
were not originally QA-verified, there is high confifanne in the
accuracy of the data contained therein, since in each case, the
data were verified through independent engineering review.

page 2 of 3
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The parameters provided in the encluoed tables are as follows:

- Pogexr 18 the maximum blcck valve upstream (line)
pressure in a particular case (scenario) at the end of
the valve closing stroke or at the beginning of the
opening stroke.

- Piais 18 the minimum block valve downstream pressure
during valve operation. Generally, this parameter is
not readily available; it de on flow rate through
the PORV, PORV discharge pip resistance and quench
tank pressur:, and needs to be calculated. A
conservative value of 15 psia is assumed for each case
to maximize AP,, (see below). This value represents
the containment atmospheric pressurc assuming that the
guench tank rupture digc is ruptured.

- APy is the maximum diffeential pressure across the
block valve in each case.

“ Q is the maximum flow rate through the blecck valve in
the fully open positicn.

- Temperature and phrse refer to the conditions of the
fluid flowing through the block valve.

The information contained in the enclosed tables provides a
sufficient data base to approp.-iately identify testing
conditions. It should be noted that both the block valves and
the PORVs at FCS are located in the loop weal inlet piping
configuration. Based on information recently obtained from OPPD,
this loop seal is normally filled with condensate. This
conditi{on may need to be accounted for in testing of the block
valves to the most limiving scenarios in Tables I thru VII.

3 r emo has been QA-verified in accordance with the applicable
oo, ements of QAM~101.

AhGCislt
AAOQO4 . WP

VERIFICATION STATUS. COMPLETE
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Enclosure to Memo 0-mMPS-91-098, Rev. 01

Page 1 of 7
Table |
m— g [ DI nad vpe
fvent; A STUCK-OPEN POR
CASE VALVE P 3 AP Q TEMPERATURE & NOTE
o | FURCTION psth | psfa | ot | tbmshe PHASE
I«1 CLOSE 2376 15 2361 | 110,220 sat. steam (2) (%)
1-2 CLOSE 2180 15 2165 | 100,400 sat. steam (4)
I-3 CLOSE 1400 15 1385 (6) sat. steam, (5)
160,000 two-phase, (7)
(6) 1iquid
[-4 CLOSE 1130 15 1115 (G) sat. steam, (8)
137,000 two-phase, (7)
(6) liquid
I-5 CLOSE 1200 15 1185 (6) sat. steam (%)
NOTE: (1) This 1 one of the original design bases of the subject block
valves
(2) This is a hypothetica! case (scenario) based on Reference 1
(Attachment 18) data.
(3) P, oaax 15 dssumed to ecual PORV blowdown pressure.
(4) This case is for LOFW event with two stuck-open PORVs, per
Reference 2, Section 3.10.3.3.
(5) This case is for LOFW event, per Reference 2, Section 3 11.3.6.
The PORVs are assumed to stick-open when RCS pressure starts
decreasing at t ~ 10,000 sec. per Fig. 3.11-19.
(6) Q is not cialculated.
(7) 0 is conservatively calculated based on a critical flow mode
for saturated weter.
(8) This case is for isolation of small breaks, per Reference 3,
Section 4.2.
(9) This case is for inadvertent opening of a PORV, per Reference

CE REPORT NO. 602977-MPS-SEFPR- 002, REV. O

2, Case 4.
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Enclosure to Memc 0-MPS-91-098, Rev. 0]

Page 2 of 7
Table 11
ECS,
Event: =
CASE | VALVE P P AP 0 TEMPERATURE NOTE
FUNCTION | p"sﬂ‘ pbsf‘a" ps'r 1bm/hr &
NO ‘ PHASE
11-1 CLOSE 2150 (3) (4) 3,050 s t. water (2)
NOTE: (1) This is one of the original design bases of the subject block

CE REPORT NO

(2)

3)

(4)

valves.

This case assumes that leaking occurs during plant normal
operation at full power. P « normal operating pressure
plus 50 psi tolerance, per Reference 3; Q is assumed to equal
the maxit.m allowable reactor coolant leakage rate (10 gpm,
Reference 4, LCO 2.1.4).

This pressure is close to P since the flow rate through the
closed PORV is low (Q = 3050 "thm/hr).

In 1ight of Note (3) above, this pressure differential is
negligible.

602977~-MPS~-SEFPR-002, REV. 02 Page C6 of Cll




Enclosure to Memo O-MP5-91-098, Rev. 0]
Page 3 of 7

Table (11

VALVE | P p
FUNCTION | psT® | psTs | pst | ibm/hr

AP Q TENPE:ATURE NOTE
PHASE

111-1
I11-2
I11-3

NOTE:

OPEN 485 15 470 | 225,000 | Water, 82°F (2)
OPEN 1743 15 1720 | 68,000 sat. steam (3) (9)
OPEN 2500 15 2485 | 130,000 | sat. steam (4) (5)

(1)
(2)

(3)

(4)

(5)

Block valve mispositioning s postulated for this event.

T.4s case ,.presen's the lower pressure - temperature houndary
of the LTOP region. P, ., is equal to the maximum transient
pressure in that reqion'zioo Reference 5); C is calculated
using Equation (1) of Reference 6.

This case represents the uggor pressure - temperature boundary
of the LTOP regfon for 20 EFPY. P, ., 1s equal tc the maximum
transient pressure in that region zsoc Reference §).

This hypothetical case assumes both PORVs are unavailable for
LTOP transient mitigation: one, due to a single failure,
another, due to a closed block valve. This assumption is based
upun interpretations of respanses to Questions 7 and 8 of
Reference 7. It is assumed that an attempt to open the
mispositioned block valve is taken during an LTOP transient
wher pressure approaches the safety valve setpoint (P, ).

0 is calculated based on actual Dresser PORV flow test data
obtained from Reference 8 and a critical flow model.

CE REMORT NO. 602977-MPS~SEFPR-002, REV. 02 Page C7 of Cll



Enclosure to Memo 0-MPS-91-098,
Page 4 of 7

: nctions and Op :
fvent: FSAR CHAPTER 14 EVENIS

CASE | VALVE Py oin

P, AP 0 TEMPERATURE |  NOTE
NO | UNCTION | psTe | psTa | ps1 | 1bm/hr &

PHASE
Iv-1 OPEN 2500 15 2485 | 130,000 { sat. steam (2)

NOTE: (1) Block valve wispositioning is postulated for this event,
(2) This case is for a Loss of i.oad even. (see Reference 9 during

which pressure can reach the safety valve setpoint. Q 15 the
same as in Case [11-3.

CE REPORT NO. /02977-MPS-S5EFPR-002, REV. 01 Page C8 of (i)
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Enclosure to Memo 0-MPS-91-098, Rev. 0]
Page 6 of 7

S | it | St | P | e | e | TR |
PHASE
Vi1 OPEN 2500 1§ 2485 | 130,000 | sat. steam | (2) (4)
vi-2 CLOSE 2300 15 2285 | 110,220 | sat. steam (4)
Vi-3 OPEN 1200 15 1185 | 180,000 | water S40°F | (3) (4)
NOTE: (1) Block valve mispositi aing is postulated for this event.

CE REPORT NO. 60.977-MPS-SEFPR-002, REV. 01 -

(2) This case has the same fluid conditions as Case 111-3.

(3) This case is similar to Case V-Z.

(4) This case is identified based upon Reference 11, pp. 183-184.
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Enclosure to Memo 0-MPS-91-098, Rev. 01
Page 7 of 7

Table Vi1
FCS _PORY Block Valve F
Wﬁw
k]
CASE VALVE y 1 AP Q TEMPERATURE NOTE
NO | FUNCTION | psTa | psTa | psT | 1bm/mr &
PHASE =~
(2)
NOTE : (1) Block valve mispositioning is postulated for this event.

(2) This event, described in Reference 9, Section 14.15.4, is
similar to the Once-Through-Cooling Following TLOFW event
addressed in Table V (page 5) in that during both events EOPs
instruct the operators to open PORVs for RCS heat removal. In
the subject event however pressure generally tends to be lower
;hlndin the other event because of a break in the RCS pressure

oundary.

As a result, it is concluded that block valve functions and
operating conditions during the subject event are enveloped by
those in Table V.
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APPENDIX D

LETTER FROM OPPD
STATING

THE MAXIMUM AMOUNT OF CONDENSATE
UPSTREAM

CLOSED PORV BLOCK VALVE

T CALHOUN STATION




Omaha Public Power District
78 . Noxeh of Fr. Calhoun Fort Calhoun. NE 680230399
402/ G320
1991

CB4F

Peitro Adamo
ABB Combustion Engineering
1000 Prospect i1l Road
P. 0. Box 500
Windsor onnecticut

Omaha Public Power District Water Weights
the PORV Relief L ‘nes

Dear Mr. Adamo:

The purpose of this letter is to officially transmit the values of water weight
in the pressurizer relief lines 4f the lines are completely filled with water.
These water weights are for the relief lines t¢

the Power Operated Relief
valves (PORVs) only,

The attached sketch shows the piping configuration with corresponding pipe

lengths and size. This sketch was developed using Fort Calhoun Station
Isometric Drawing IC-158, Revision 2, GSE File 35712

Ak s

By using the piping size and lengths, the weight of water per unit length of

pipe for the corresponding pipe size was obtained using the tables in "Mark's
standard Handbook for Mechanical Engineer's." Seventh Ldition.

Using this methodology, the results from the attached sketch follows:

i 1
;_L'i‘x

Press. =1zer to PCV-]
Pressurizer 1o PCY

-

i¥ you have any questions regardint
402-533-7303.

[y T~y |
VS Ry

;Lu,»?}zv ~ 0D ¢-»~{u¢a4./4{,'»15"
Ralph ¢ chwartzbedk
MOV Program Engineer

”
.
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