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1.0 INTRODUCTION/PURPOSE

The AP600 Core Cooling System includes two core makeup tanks (CMTs) that are completely
full of cold borated water and are located above the cold legs of the AP600 reactor coolant
system (RCS). These tanks have a supply/pressure balance, normally open water/steam
supply line from the RCS cold leg to the top of the tank. During accidents, these tanks can
provide high pressure RCS makeup and safety injection to the reactor vessel via a discharge
line from the bottom of each CMT to the reactor vessel whiie hot water flows to the top of the
CMT from the cold leg. For events that result in a substantial loss of RCS inventory, the
CMTs will drain while steam flows to the top of the CMT from the cold leg, and water level
instrumentation, associated with the CMTs, is used to open the automatic depressunzation
system valves from the pressurizer. This depressurization system reduces RCS pressure to
near atmospheric pressure as the CMTs continue to drain.

The purpose of this test is to simulate CMT operations over a wide range of prototypic
pressures and temperatures, to demonstrate the operability of the CMT water level
instrumentation, and to obtain data to support development and verification of computer
models to be used in safety analyses and licensing ot the AP600 design.

This test is being performed by the Westinghouse AP600 Test Engineering group (ATBA) at

the Westinghouse Waltz Mill Site in Madison, PA. This test is sponsored by Westinghouse
APB00 Test Engineering located at the Energy Center in Monroeville, PA.
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2.0 TEST OBJECTIVES

The objectives of the CMT test are to:

. Simulate the AP600 CMT thermal-hydraulic phenomena over a full range of pressures
and temperatures

. Obtain detailed experimental results for verification of computer codes used for AP600
analyses

. Verify the operability of the heated resistarice temperature detector (RTD) CMT level
instrumentation

11086 1. wpl: 1b/081294 2.1




3.0 REFERENCES

1)  APB600 Design Report (Rev. 0), Jan. 1989, DE-ACO03-865F16038.

2) Letter NS-SAT-THA-90-023, Instrumentation Requirements for the AP600 CMT Test.

3) Letter SEE-TE(93)-022, AP600 CMT Test, Cold Pre-operational Test Plan.
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4.0 TEST FACILITY REQUIREMENTS

The test facility for the CMT Test shall have the following capabilities:

A)

A saturated steam supply with a controlled pressure range from 2250 psia to 20 psia
and a capacity, at 2250 psig, of approximately 60,000 Ibs/hr. (Note that this high steam
supply rate will only be required for a short time period when the "empty” CAT i1s
initially pressurized. See Section 8.0, Test Operations.) The required steam flow rate
will vary greatly during testing due to the wide range of CMT drain rates and steam
pressures being tested, the changing amount of steam condensed on the CMT inner
surfaces versus time, and the different facility arrangements being tested. Therefore, a
steam accumulator combined with a modest capacity steam boiier may be required to
cover the entire range of expected steam flow rates, down to a minimum of 25 Ibs/hr.

Note that the above steam supply requirements are based on the use of a CMT that is
approximately 2 feet in diameter and approximately 10 feet in height (-20 ft); this CMT
is described in Section 5.0, Test Articles and Test Components.

A steam/water reservoir designed for 2500 psia and 668°F. This reservoir permits
either recirculation of hot water to the top of the CMT or simple gravity drain of the CMT
under all pressure conditions. Figure 4-1 provides a schematic of the anticipated test
arrangement including the reservoir and required piping connections. The tank is to be
designed to withstand repeated injections of cold CMT water into the bottom of the
reservoir.

Adequate head room to simulate the prototypic height between the CMT and the water
reservoir. This requires that the top of the CMT be located approximately 28 feet above
the steam/water reservoir water level.

110861 wpt. 1008 264 4-1
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D)

E)

F)

G)

Adequate space for the CMT, steam water reservoir, steam accumulator, boiler and
their associated piping, supports, and instrumentation such that the test can be
constructed and operated with efficiency and safety.

A data accuisition system (DAS) to record signals from the thermocouples, pressure
sensors, flow meters, and other instrumentation described in Section 6.0,

Instrumentation Requirements.

The capability to draw a vacuum to 10 inches of water pressure in the CMT and
associated piping (and reservoir) 1o remove air prior to performing the tests.

Provisions to cool down the CMT so that it can be refilled with cold water to reduce the
time between test runs. This can be accomplished by air cooling, water cooling, or a
combination of methods.

110861 wpt: 1b/08 1294 4-3



5.0 TEST ARTICLES AND TEST COMPONENTS

The CMT tank, the prototypic type CMT level device (see Section 6.0) and any steam
distnbuting device used in the CMT tank inlet (see Reference 9 in Section 3.0) are regarded
as the test articles. The steam supply, steam/water reservoir in Section 3.0, and associated
piping, valves and instrumentation with the test articles are to comprise the CA T test facility.
Refer to the schematic of the CMT test shown in Figure 4-1. The required design pressure
and temperature for the CMT test facility is to be >2500 psia and 668°F.

All tanks, piping, and vaives are to be designed in accordance with applicable code
requirements (e.g., ASME Div. 1, Section VIiI for tanks, B31.1 Power Piping Code for piping)
for non-nuclear components consistent with design pressure and temperature, and to
withstand the repeated heat-up and cool-down transients denved from the tests described in
Section 8 0. Also, as noted in Section 4.0, tem F, the CMT and portions of the attached
piping are to be designed for a vacuum to 10 inches of water pressure absoiute.

5.1 Core Makeup Tank

The test group conducting the CMT test will be responsible for the design, specification, and
procurement of the test vessel. The vessel specification shall be submitted to the test
sponsor for review and approval before vessel procurement. The CMT shall comply with the
following specifications:

. Tank ID: 19.3 inches (based on 24-inch Schedule 160 pipe)
- Tank Length: ~10 feet overall

. Tank Volume: ~18 feet (with 2:1 elliptical end caps)

. Material: Carbon Steel

« Tank Penetrations
Top Head:

- 1%-inch Schedule 160 steam iniet
- Upper pressure/level tap

1£\086 1. wpl 1b/08 1294 5.1



- At least three penetrations for thermocouples

- Bottom Head:
- 11%-inch Schedule 160 water outlet
- 3-inch Schedule 160 level instrument port
- Lower pressure/level tap

- Cylindrical Portion:
- Level taps (test performer to determine if additional level taps and level
instruments are required to obtain the accuracy specified in Section 6.0,
Table 6-1)
- 4 sets of CMT wall thermocouples
. 30 thermocouple penetrations

Additional information on the CMT penetration locations and instrumentation is provided in
Section 6.0, Instrumentation Requirements and in Figures 6-1 and 6-2.

The CMT is to be mounted vertically and elevated such that the top of the CMT is located
approximately 28 feet above the steam/water reservoir water level.

At least two samples of the tank cylindrical section material are to be tested to document the
thermal conductivity of the tank matenal.

5.2 Piping

CMT Steam Supply Line No. 1

A 1%-inch pipe is to be routed continuously upward from the steam/water reservoir steam
space 1o a high point above the CMT, such that no water traps form due to steam
condensation.

From the high point, the steam supply piping shall slope slightly downward to the CMT inlet.
This piping shall be supported so that when it is hot, the pipe will remain slightly sloped

10861 wpl 1b/0B 1294 5.2



toward the CMT or be honzontal. Twenty to forty feet of sloped pipe is to be provided, as
dictated by the test facility layout.

This piping (and included valves) is to be insulated so that the line will heat up and remain at
the steam saturation temperature corresponding to the pressure of the test run.

Steam Line No. 1 does not simulate a specific piping run in the plant design but is used to
supply steam to the CMT for selected tests in which use of Steam Line No. 2 is not desirable
because of the loss in S/WR capacity resulting from the four foot extension into the reservoir.

CMT Steam Supply Line No. 2 Simulates the Cold Leq to CMT Balance Lin

A 1%-inch pipe is to be routed from the steam/water reservoir to the CMT inlet. This line shall
extend four feet into the reservoir so that its end is below a "H!" reservoir water level setpoint
but is above a "LO" reservoir water level setpoint.

This pipe shall be routed from the steam/water reservoir as follows:

10-foot vertical run (includes section within reservoir)

~12-foot run sloped at ~60° from the horizontal

~12-foot run slightly sloped (2.5°) toward the reservoir that contains the isolation valve
10-foot vertical run which intersects with steam supply line no. 1

2-foot run slightly sloped (2.5°) toward the CMT inlet elbow

This piping and included valve) is to be heat traced and insulated from the reservoir to the
"tee" with steam supply line no. 1. Thermocouples are to be installed at 10-foot spacings.

The heat tracing and thermocouples shall be used to heat and maintain the water in this line
at a desired temperature, up to the saturation temperature corresponding to the pressure of
the test run. The remaining portion of this line, from the isolation valve to the elbow above the
CMT, shall be insulated.

This pipe shall include a small drain line located on the CMT side of the isolation valve, to the

steam/water reservoir. This drain shall be used to assure that no water collects in the slightly
sloped portion of the steam supply line no. 1.

10861 wpf 1b/08 1294 5-3



A 1%-inch flanged inlet to the CMT is to be provided that shall accommodate a 1-inch

Schedule 160 pipe, held in place by the flanges (See Section 6.0, Figure 6-1).

1%-Inch CMT Water Discharge Line to the Reservoir

Because this piping drains by gravity, no portion of the piping is to be located above the CMT
outlet. A water flow measurement is required to measure the full range of CMT drain rates
tested. A turbine meter (or meters) or multiple flow orifices may be used, as determined by
the test performer.

5.3 Level Controllers

A level control system and level control valve (See Section 4.0, Figure 4-1) are to be provided
to maintain fixed CMT water levels during some of the specified tests to directly measure the

amount of steam condensed on the CMT walls. These levels (described in Section 6.0) shall

correspond to closely spaced groups of thermocouples extending into the CMT.

A remotely actuated drain valve is to be provided, as shown in Section 4.0, Figure 4-1, to
drain water from the steam/water reservoir so that the portion of steam supply line no. 2, that
extends into the steam/water reservoir can be uncc  ered when the CMT is being drained, or
to permit adjusting the steam water reservoir levei to the desired test setpoint.

5.4 Valves

As shown in Figure 4-1, several different types of valves are to be provided in the CMT steam
inlet and water discharge lines. Reguirements for these valves are listed in A through | below.

A) The isolation valve in steam supply line no. 1 shall:

« be remotely operated with a “fail closed" type actuator with the capability to adjust
its opening time up to approximately 2 to 10 seconds

. allow water in the piping to drain completely and smoothly toward the CMT
(through its orientation/location)

10861 wp! 1b/081294 5.4



« have a minimum C, to provide high piping resistance to limit CMT drain flowrate to
~ 3 gpm.

« have the capability to be remotely positioned from a control board

B) The isolation valve in the steam supply line no. 2 shall:

» be a globe valve (to simulate the AP600)

» be remotely operated with a "fail closed" type actuator with the capability to adjust
its opening time up to 10 seconds

« be installed so that flow to the CMT is from below the valve seat/plug

B1) The isolation valve in the steam supply line inlet to the CMT (downstream of the Tee of
€' #1 and SL #2) shall be a manually operated gate valve.

C) The isolation valve in the CMT water discharge line shall:

« be a globe valve (similar or identical to the steam supply line no. 2 isolation valve)

« be remotely operated with a “fail closed" type actuator with the capability to adjust
its opening time up to 10 seconds

« be installed so that flow from the CMT is from below the valve seat/plug

D) The valve(s) in the CMT reservoir vent line(s) shall:

» be remotely operable
* be subjected to high delta pressure (DP), choked steam flow when the CMT is
depressunzed

E) The CMT level control valve shall:

» have a flow range is 0 to 25 gpm at a maximum DP of 2235 psig
« be remotely operated with a “fail closed" type actuator

» have the capability to be positioned based on a level signal from the CMT level
transmitters

1\0861 wpt 1b/08 1294 5-5



The steam/water reservoir drain valve

squired flow range is 2 to 25 gpm with a DP range of

be remotely operated with a "fail closed

Y‘. {i'[" d',"tdd? )"

The check valve in the discharge piping shall be a swing check vaive This valve should

be mounted in the honz

ontal (or slightly sloped) piping run

Tha -

e manual throttie valve, provided in the CMT discharge ling, is to be capable of

adjusting the CMT minimum gravity drain rate down 10 approximately 2 gpm

A depressurization valve from the steam water reservoir shall

» remotely operated and be positionable
be approximately 2 inches in size
> a globe valve




6.0 INS MENTATION REQUIREMENTS

The following instrumentation is to be provided for the AP600 CMT. The sensors and their
requirements are listed in Table 6-1. Note: The accuracy of each instrument channel is to
nominally be within + 3%, including sensor, signal processing and final output. An error
analysis of the instruments is to be provided by the test group to document the installed
instrument channel accuracy. Figures 6-1 and 6-2 schematically illustrate the location of the
sensors in the test facility. All sensor output signals are to be recorded during each matrix
test.

6.1 Temperature Instrumentation

The temperature of the steam and/or water throughout the CMT test apparatus is to be
measured. Measurements are to include:

. The temperature of the steam supply into the steam/water reservoir
. The temperatures of both the stearn space and water in the steam/water reservoir

. A temperature measurement of the water or condensed steam draining from the CMT in
the CMT discharge line

. A temperature measurement of the cooled fluid or condensed steam drained from the
CMT via the extenal drain path; this temperature is provided to assure an accurate
mass flow rate measurement of condensed steam

. Four sets of CMT wall temperature measurements; each set consists of five
thermocouples placed through the CMT wall. (As shown in Figure 6-2, the
thermocouples in each set are to be placed such that one is at the tank wall inner
surface, 0.125, 0.500, and 1.500 inches from the CMT wall inner surface, and one at the
tank wall outer surface. All five thermocouples in a set are to be at the same elevation
and as close together as possible.)

Note: The thermocouples in the tank wall are piaced in holes that are within + .015
inches of the depth required to be the desired distance from the tank inner surface. The
steel thickness at the hoie locations was determined by ultrasonic measurement and
companson with a reference block of metal.

10861 wpl: 1b/08 1264 6-1



APS00 CMT TEST INSTRUMENT LIST

TABLE 6-1

Qry. INSTRUMENT TYPE DESCRIPTION INSTRUMENT
RANGE
28 Thermocouple CMT Shell Wall Thermocouples 32-1382°F
CMT Dome Wall Thermocouples 32-1382°F “

Ii 2 Themocouple

41 Themocouple CMT Fluid Thermocouples 32-1382°F JI
4 Themocouple Accumulator Thermocouples 32-1382°F
1 Themacouple Line #1 Steam Temp at FM4 32-1382°F
1 Themocouple S/WR Steam In 32-1382°F
1 Themocouple S/W RES Steam Temperature 32-1382°F
Il 1 Thermocoupie S/W RES Fiud Temnerature 32-1382°F
1 Themocouple Ambient Temperature 32-1382°F
1 Thermocouple CMT Steam In 32-1382°F
1 Themocoupie CMT Steam Out 32-1382°F
7 DP Transmitter CMT Level Transmitters 0-40C in. H20 (1)

1 DP Transmitter

S/W Reservoir Level Transmitter

0-400 in. H20 (1)

| 1 DP Transmutter SL #1 Upstream DP 0-400 in. H20 (|)]
1 DP Transmitter Si #1 Upstream DP - Reversed 0-400 in. H20 (1) u
1 DP Transmitter SL #1 Upstream DP Between PT2 and FM4 0-400 in. H20 (1) ﬂ
1 DP Transmitier SL #1 Upstream DP Between PT2 and FM4-Reversed 0-400 in. H20 (1)
1 DP Transmitter SL #2 Upstream DP 0-400 in. H20 (1)
1 DP Transmitter Sl #2 Upstream DP - Reversed 0-400 in. H20 (1) II
1 DP Transmitter SL #2 Upstream DP Between PT2 and FM4 0-400 in. H20 (1) n
1 DP Transmitier SL #2 Upstream DP Betweon PT2 and FM4 - 0-400 in, H20 (1)
Reversed
1 DP Transmitier Overall Steam Line DP PT1 - PT4 0-3000 psi (3)
1 DP Transmitter SL #1 Downstream DP 0-400 in. H20 (1)
1 DP Transmitter 5L #2 Downstream DP 0-400 in. H20 (1)
1 DP Transmitter CMT Steam Distnbutor DP 0-400 in. H20 (1)
i Pressure Transmitter S/W Reservoir Pressure 0-3000 psig (2)
1 Pressure Transmitter Steam Line #1 Inlet Pressure 0-3000 paig (2)
1 Pressure Transmitier Steam Line #2 inlet Pressure 0-3000 psig (2)
1 Pressure Transmitter CMT Iniet Pressure 0-3000 pag (2)
1 Pressure Transmitter CMT Vessel Pressure 0-3000 psig (2)
1 Pressure Transmitier Accumulator Pressure 0-3000 psig (2)
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These temperature measurements will be used to determine the CMT wall temperatures
versus time to determine the local heat fiux versus time through the CMT wall.

The position of the thermocouple junctions in the tank wall shall be vrerified by ultrasonic

measurement or other means:

. The inner and outer wall temperature of the CMT upper head shall be measured.

. Thirty-three (33) thermocouples 22 to be installed inside the CMT to measure fluid
temperatures within the tank. These thermocouples inay be individually inserted through
the CMT wall and should be able to be positioned at \»ast 3 iniches into the CMT. As
shown in Figure 6-1, these thermocouples include four sets of five thermocouples with a
2-inch vertical spacing centered about the thermocouples in the CMT cylindncal wall.
The remaining thermocouples are placed at approximately 6-inch spacing between the
2-inch spaced sets of thermocouples.

. One (1) thermocouple to measure the ambient air temperature, is to be located near
the bottom of the CMT.

Premium grade, calibrated thermocouples shall be used and connected through controlled
punty extension wire to the DAS equipment. Thermocouple sensors are listed in Table 6-1.
The response time of the thermocouples shall be consistent with the data sampling rate
specified in Table 6-1.

6.2 Level Measurement

Water level measurements are to include:

. The water level in the steam/water reservoir is to be measured to allow the reservoir
level to be adjusted.

. The water level in the CMT is to be measured and used to control the operation of the
CMT condensate drain level control valve. An overall level and five narrow range levels
are to be provided.

. A prototypic type CMT level sensor shall be supplied by the test sponsor and installed in
the CMT. This instrument will be evaluated as a possible alternate to DP type
instruments. A 3-inch raised face flange connection is to be provided on the CMT
bottom head for instaliation. Provisions for a 4-10 milliamp output from the level device
and conversion {0 a 1-5 volt output for recording shall be included in the DAS.
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6.3 Pressure Instrumentat.on

Pressure measurements are to include:

. The pressure of the steam supply is to be measured (boiler discharge and/or steam
accumulator tank).

. The steam pressure in the steam/water reservoir is to be measured. Also, this pressure
is to be automatically maintained at a constant value throughout a given test run. Note
that two or more sensors or a multiple range sensor may be required to accurately
monitor and control steam pressure over the entire range of test pressures.

. The pressure in the CMT is to be measured throughout the test run. Two pressure
sensors may be required to accurately monitor pressure over the entire pressure range
of the test pressures. Alternatively, a multiple range sensor can be provided.

. Two DP measurements between the steam/water reservoir and the top of the CMT are
to be provided on each steam supply line to measure the flow resistance through the
steam supply line or water discharge line and to observe/detect any steam/water
interaction dunng CMT draindown.

Note that the effect of system temperature changes during CMT testing on pressure
transducers or transmitters is to be minimized by the use of thermal traps.

Note that if steam/water interactions occur in the CMT that cause significant pressure pulses,
a high speed pressure {ransducer may be added to the CMT tank or piping as applicable.

6.4 Flow Instrumentation

Flow measurements are to include:

B The amount of steam supplied to the CMT during a test run shall be caiculated by
measunng the DP across the steam supply piping and/or valves.

- The water drain rate from the CMT is to be measured. The tyre of flowmeters to be
used, and the number needed to provide accurate flow measurement over the entire
range of flow rates tested, are to be determined by the test group.

. A steam flowmeter will be provided in each of the two CMT steam supply lines from the

steam/water reservoir. The type of flowmeter to record the expected flow rate is to be
determined by the test group.
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7.0 DATA ACQUISITION
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or oscillating phenomena, rapid scanning rates are desired, while slower scanning rates are

acceptable for slower phenomena or siow response instruments. Thus, to provide for the
efficient coliection, storage, and handling of meaningful and useful data, the DAS may sample
difierent instruments at different rates during the course of a test, and may vary the sampling
rate for various instruments as dictated by the specific test run being performed.

The sampling rate for the instruments planned for the test is to be one sample/second. Note
that this sampling rate is a minimum value; faster sampling rates are acceptable. Use of a
slower sampling rate shall be reviewed and approved by the test sponsor prior to testing.

7.4 On-Line Data Storage

The DAS shall have sufficient storage capacity to capture and store all digital data collected
from a given test. The maximum duration of a test is not expected to exceed 120 minutes.

The data shall be stored by the DAS in engineering units (pounds per square inch or pounds
per second) in order to display any selected channels during the test operation in real time
and to permit easy review of test results. The scaling factors used to convert the raw data
signals (volts, millivolts, milliamps, etc.) to engineering units shall be documented.

7.5 On-Line Gisplay

The DAS shall provide for the continuous on-line display of selected instruments or calculated
test parameters before (pretest), during, and following (post-test) each test performed. In
general, the inforrnation displayed shall be sufficient as to allow the test loop operators to
assess the following:

. Initial test loop conditions meet those specified including steam supply pressure, CMT
pressure, CMT level, SWR pressure, and SWR temperature.
. Expected events including CMT discharge flow, CMT temperature, and valve positions.

. That no unexpected post-test events that might negate the test have occurred

110861 wpl: /081294 7-2



All data displayed on line should be in the appropnate engineerrg units, temperature,
pressure and flow, as applicable.

The on-line display shall be by CRT, with an echo to a print file for inclusion in day-of-test
reports, see Section 9.1.

7.6 Test Vaiidation

The DAS shall have the ability to perform a post-test validation check on the test performed.
In general, a valid test shall satisfy the following three criteria:

1)  Sufficient instrumentation channels are to be operable and their outputs recorded by the
DAS to permit a CMT mass balance and energy balance.

2)  Sufficient instrumentation channels are to be operable and their outputs recorded by the
DAS to assure that the data needs addressed by the test are satisfied.

3) The initial test conditions should reasonably match those called for in the test matrix.

To provide guidance in determining test validity, a pre-test validation "check list" that includes
key parameters associated with the test shall be performed by the tester. For parameters
such as flow or temperature histories, a plot showing the predicted history, the history
observed during the test, and limits of vanation about the desired history, may be an
appropriate presentation for use in test validation. The check list and any associated plots
shall be provided post-test, along with a summary of other instrument outputs determined to
be critical to a successful test, for review by the test sponsor in assessing test validity (See
Section 9.0).

7.7 Data Transmittal

Following the test group's post-test validation of the test, the test data shall be provided to the
test sponsor on a magnetic medium (tape file, floppy disc, etc.). The final medium for the
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data will be decided prior to testing and will be dependent upon the amount of data that will

be generated. As a minimum, the data tape 's to contain the following information.

. Test run file header, containing the test run identification, date, and other pertinent
information

. All of the data from one channel, presented one channel at a time

. An end-of-file mark at the conclusion cf the data for a given test

A “prototype” data tape, containing signals typical of those to be recorded during matrix
testing, shall be provided to the test sponsor. This “prototype” data file can be provided from
the pre-operational testing to assure that it can be read by egquipment available to the test
SpONsor.
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8.0 TEST OPERATION
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. Demonstration of the operability of the CMT exteral condensate drain and level control

. Measurement of the CMT sieam line and water discharge line resistances at elevated
temperatures (i.e., higher Reynold's numbers)

Note: These tests are to be documented, as needed, to utilize the obtained data for test
analysis and nuclear safety computer code verification. However, since some of these pre-
operational tests may involve some “trial and error" operations, selected tests may be re-run
as required. Formal test reports for superseded test runs may be documented at a later time,
based upon evaluation of pre-operational and matrix test data.

8.3 Matrix Test

Separate types of tests will be performed to characterize CMT thermo-hydraulic phenomena.
These tests are outlined below and a test matrix is provided in Table 8-1.

8.3.1 Steam Condensation on CMT Walls

The rate at which steam condenses on the CMT walls will be measured with no water initially
in the CMT in Tests 101-108. These tests will include steam addition into an evacuated (no
air) CMT and tests with the CMT initially containing some air or nitrogen. These tests wili
provide direct measurements of the heat flux through the CMT wall versus time and
measurement of the resulting steam condensation rate versus time.

The setup conditions of the facility are as follows:

. The CMT is at ambient temperature conditions.

. Air is evacuated from the CMT, stearn supply lines, and steam reservoir using the
vacuum connection(s). Note: Purge the steam water reservoir and CMT steam supply
piping with steam (or use a vacuum pump to remove all air).

. The steam supply lines are isolated from the CMT and the steam reservoir is

pressurized with stean: to the desired test pressure. The reservoir and the steam
supply lines are allowed to come to thermal equilibrium.
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8.3.4 Natural Circulation Followed by Draindown

Tests 501 to 509 will simulate the heat up of the CMT water, with subsequent draindown and
depressunization. In these tests, the reservoir hot water level is initially maintained such that
the extended end of steam suppiy line no. 2 is initially covered with water. The heated water
in the reservoir will rise and replace the heavier, cold CMT water. The natural circulation flow
rate versus time will be monitored as the CMT is filled with hotter water and the reservoir
water temperature decreases. After the CMT has been heated to the depth desired (~1/5,
~1/2, or fully heated), the steam/water reservoir is drained. When the reservoir is sufficiently
drained to accommodate full CMT draining, CMT draindown with steam supply line no. 1 open
will begin. When the CMT water level has droppec ~18 inches (level is ~87 inches), the
steam/water reservoir will be depressurized at an initial 90 psi/min. rate rur ng draindown to
observe the behavior of the heated CMT water and leve! instrument measurement dunng ADS
depressurization. When the pressure reaches 685 psig, the depressurzation rate 1s reduced
tu 30 psi/min. The tests are repeated with different drain line resistarce, steam supply
pressure, and with different fractions of the CMT heated before draindown.
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TABLE 8-1
AP600 CMT TEST MATRIX (Sheet 2 of 2)
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9.0 TEST REPORTS AND DATA REQUIREMENTS

All test data shall be the property of Westinghouse Electric Corporation, and shall not be
released, used, published, or otherwise disseminated without the express approval of the
Company.

The test data is to be documented by means of two types of reports: a day-of-test report and
a final test repon.

9.1 Test Criteria

For each of the Matrix Tests identified in Section 8.3, specific test criteria will be provided by
the test sponsor to the test group for each group of matrix tests prior to the actual
performance of each test. The test criteria will include:

Initial conditions plus tolerance

Setpoints plus tolerance

All instruments operational (exceptions approved by the test sponsor)
List of critical instruments that must function duung the test.

N

AP and P reference lines zeroed at end of test.

The actual test parameters (Items 1 and 2 above), exceptions (items 3 and 4 above), and any
change in AP/P following refill of the reference lines after the test; shall be attached to the Day
of Test Report.

9.2 Day-of-Test Report

All data from collected from each test is to be provided to the test sponsor. Engineenng as
soon as practical following completion of a test run as a day-of-test report. This report shall

include the following:

. Specific test criienia (as defined in Section 9.1) including:
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Copy of the signed-off pre-test check list used In establishing the test

conaitions

Copy of the post-test validation check list

Copy of any key instrument outputs used to establish test validity
Copies of any notes pertinent to the performance of the test

Copy of all the test data on the magnetic medium agreed to by the test sponsor and the
test performer

Channel Assignment Table, associating instruments with specific DAS channels and
identifying other information pertinent to instrument identification, as required

Reference to the calibration file, containing all information necessary to account for shifts
in zero settings and convert raw instrument outputs from volts to engineering units

One such day-of-test report is to be provided for each test performed

9.3 Final Test Report

Upon completion of testing, the test performer shall prepare and submit a final test report to

the test sponsor. The final test report shall contain the following

Description of the test facility design, including engineering drawings, piping schematics
wiring schematics, and flow schematics

Details of the instrumentation, including location and placement of instrumentation, data
channel assignments, and instrumentation identification

Description of the data acquisition system and data acquisition software capabilities
Test matrices that were performed over the course of the exper.nental program

A description of the facility operation, including the test procedure

Data coliected from the test program

Experimental error and uncertainty analysis for the data that accounts for errors
associated with instruments, the DAS, manufacturing tolerances, and other tfactors, as
appropnate

Description of any data reduction tasks performed




. Description and summary of the test verification tasks

The final test report will serve 1o summarize and formally transmit the experimental data
collected as a result of the program.
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10.0 QUALITY ASSURANCE REQUIREMENTS

Testing quality assurance shall conform to ANSI/ASME NQA-1-1986. As this is a safety
related test, the Code of Federal Regulations, Title 10 Part 21, (10CFR21) is also applicable.
To inccrporate the requirements of NQA-1, the following measures shali be taken in the

detailed test procedure:

A)

B)

C)

D)

E)

Provisions for ensuring that those performing the tests are qualified and trained in the
quality assurance requirements of this specification

Provisions for ensunng that changes to the test procedure are reviewed and approved to
the same extent as the onginals

Provisions for ensuring that the latest approved revisions of the test procedure are used

Provision for calibration of test equipment, traceable to recognized national standards: if
no such standard exists, a description of the calibration method shall be included

Provisions for verification and configuration control of computer software (if any) used to
collect or reduce test data

Provision for reporting and reconciling deviations from the approved test procedure
Provisions (such as a signed checklist) for ensurning that test prerequisites are met
Provisions for ensuring that necessary monitoring is performed and that test conditions
are maintained (a test log containing periodic signed entnes that include any pertinent

observations or information not captured elsewhere is recommended)

Documented evaluation of test results by the test sponsor to ensure that test
requirements were met

11086 1 wpl. 16/0% 1294 10-1



J) Identification in test records of items tested, date of test, instrumentation and data
recorders, type of observation, resuits and acceptability, action taken in connection with
noted deviations, and person who evaiuates the test results
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