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Electric Corporation e it

AW-94-596
April 12, 1994
Document Control Desk

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: MR. R. W. BORCHARDT

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

SUBJECT: INFORMATION ON TEST CONDITIONS FOR AP600 TESTING PERFORMED
AT THE SPES-2 AND OSU TEST FACILITIES

Dear Mr. Borchardt:

The application for withholding is submitted by Westinghouse Electric Corporation ("Westinghouse™)
pursuant 1o the provisions of paragraph (b)(1) of Section 2,790 of the Commission’s regulations. It
contains commercial strategic information proprietary to Westinghouse and customarily held in
confidence,

The proprietary material for which withhoiding is being requested is identified in the proprietary
version of the subject report. In conformance with 10CFR Section 2.790, Affidavit AW-94-596
accompanies this application for withholding setting forth the basis on which the identified proprietary
information may be withheld from public disclosure.

Accordingly. it is respectfully requested that the subject information which is proprietary 1o

Westinghouse be withheld from public disclosure in accordance with 1T0CFR Section 2.790 of the
Commission’s regulations.

Correspondence with respect to this application for withholding or the accompanying affidavit should
reference AW-94-596 and should be addressed 10 the undersigned.

Very truly yours,

Boe 474

N. J. Liparulo, Manager
Nuclear Safety And Regulatory Activities

/nja

ce:  Kevin Bohrer NRC 12H5

o 9404250270 940
PDR  ADDCK 05233301
FDR




AW-94.596

AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

58

COUNTY OF ALLEGHENY:

Before me, the undersigned authority, personally appeared Brian A. Mcintyre, who, being by
me duly sworn according to law, deposes and says that he is authorized 1o execute this Affidavit on
behall of Westinghouse Electric Corporation ("Westinghouse") and that the averments of fact set forth

in this Affidavit are true and correct to the best of his knowledge, information, &nd belief:

Brian A. Mclntyre, Manager
Advanced Plant Safety & Licensing

Sworn 1o and subscribed

before me this = - day

of ___c%es.d;‘ 1994
/7 i
/&L 7 d.(, ry T

Notary Publi€_ /
Netarial Seal
Rose Mare Payne_ Netary Pubke
Morromie B, fdeghany Oounty
My Comission Fapires Nov 4, 1996

Moriber, Porveytvas i Astoaabon of Noings

1537A
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I am Manager, Advanced Plant Safety and Licensing, in the Advanced Technology Business
Area, of the Westinghouse Electric Corporation and as such, [ have been specifically delegated
the function of reviewing the proprietary information sought 10 be withheld from public
disclosure in connection with nuclear power plant licensing and rulemaking proceedings, and
am authorized o apply for its withholding on behalf of the Westinghouse Energy Systems

Business Unit,

1 am making this Affidavit in conformance with the provisions of 10CFR Section 2.790 of the
Commission’s regulations and in conjunction with the Westinghouse application for

withholding accompanying this Affidavit.

I have personal knowledge of the criteria and procedures utilized by the Westinghouse Energy
Systems Business Unit in designating information as a trade secret, privileged or as

confidential commercial or financial information,

Pursuant to the provisions of paragraph (b)(4) of Section 2.790 of the Commission’s
regulations, the following is furnished for consideration by the Commission in determining

whether the information sought 10 be withheld from public disclosure should be withheld.

(1) The information sought 10 be withheld from public disclosure is owned and has been

held in confidence by Westinghouse.

(i) The information is of & type customarily held in confidence by Westinghouse and not
customarily disclosed to the public. Westinghouse has a rational basis for determining
the types of information customarily held in confidence by it and, in that connection,
utilizes a system to determine when and whether to hold certain types of information
in confidence. The application of that system and the substance of that system

constitutes Westinghouse policy and provides the rational basis required.

Under that system, information is held in confidence if it falls in one or more of
several types, the release of which might result in the loss of an existing or potential

competitive advantage, as follows:
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The information reveals the distinguishing aspects of a process (or component,
structure, tool, method, ete.) where prevention of its use by any of
Westinghouse's competitors without license from Westinghouse constitutes a

competitive economic advantage over other companies.

It consists of supporting data, including test data, relative to a process (or
component, structure, tool, method, etc.), the application of which data secures
a competitive economic advantage, ¢.g., by optimization or improved

marketability,

Its use by a competitor would reduce his expenditure of resources or improve
his competitive position in the design, manufacture, shipment, installation,

assurance of quality, or licensing a similar product.

!t reveals cost or price information, production capacitics, budget levels, or

commercial strategies of Westinghouse, its customers or suppliers.
It reveals aspects of past, present, or future Westinghouse or customer funded
development plans and programs of potential commercial value to

Westinghouse.

It contains patentable ideas, for which patent protection may be desirable.

There are sound policy reasons behind the Westinghouse system which include the

following:

The use of such information by Westinghouse gives Westinghouse a
competitive advantage over its competitors, It is, therefore, withheld from

disclosure to protect the Westinghouse competitive position.

It is information which is marketable in many ways. The extent to which such
information is available to competitors diminishes the Westinghouse ability to

sell products and services involving the use of the information.
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{c) Use by our competitor would put Westinghouse at a competitive disadvantage

by reducing his expenditure of resources at our expense.

(d) Each component of proprietary information pertinent to a particular
competitive advantage is potentially as valuable as the total competitive
advantage. If competitors acquire components of proprietary information, any
one component may be the key to the entire puzzie, thereby depriving

Westinghouse of a competitive advantage.

(e) Unrestricted disclosure would jeopardize the position of prominence of
Westinghouse in the world market, and thereby give a market advantage to the

competition of those countries.

() The Westinghouse capacity 10 invest corporate assets in research and
development depends upon the success in obtaining and maintaining a

competitive advantage,

The information is being transmitted to the Commission in confidence and, under the
provisions of 10CFR Section 2.790, it is to be received in confidence by the

Commission.

The information sought to be protected is not available in public sources or available
information has not been previously employed in the same original manner or method
10 the best of our knowledge and belief.

Enclosed is Letter NTD-NRC-94-4070, April 12, 1994, being transmitted by
Westinghouse Electric Corporation (W) letter and Application for Withholding
Proprietary Information from Public Disclosure, N. J. Liparulo (W), to

Mr. R. W. Borchardt, Office of NRR. The proprietary information as submitted for
use by Westinghouse Electric Corporation is in response to questions concerning the
APOOO plant and the associated design certification application and is expected 10 be
applicable in other licensee submittals in response to certain NRC requirements for

justification of licensing advanced nuclear power plant designs.



ISATA

AW-94-596

This information is part of that which will enable Westinghouse to:

(a) Demonstrate the design and safety of the APG(0 Passive Safety Systems.

(b) Establish applicable verification testing methods.

(c) Design Advanced Nuclear Power Plants that meet NRC requirements.

(d) Establish technical and licensing approaches for the AP600 that will ultimately

result in a certilied design.

(e) Assist customers in obtaining NRC approval for future plants,

Further this information has substantial commercial value as follows:

(a) Westinghouse plans to sell the use of similar information 1o its customers for

purposes of meeting NRC requirements for advanced plant licenses.

(b) Westinghouse can sell support and defense of the technology to its customers

in the licensing process.

Public disclosure of this proprictary information is likely to cause substantial harm to
the competitive position of Westinghouse because it would enhance the ability of
competitors to provide similar advanced nuclear power designs and licensing defense
services for commercial power reactors without commensurate expenses.  Also, public
disclosure of the information would enable others 1o use the information to meet NRC
requirements for licensing documentation without purchasing the right to use the

information,

The development of the technology described in part by the information is the result of
applying the results of many years of experience in an intensive Westinghouse effort

and the expenditure of a considerable sum of money.
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In order for competitors of Westinghouse to duplicate this information, similar
technical programs would have to be performed and a significant manpower effort,
having the requisite talent and experience, would have to be expended for developing

analytical methods and receiving NRC approval for those methods.

Further the deponent sayeth not.

ISMIA



Nonproprietary Copy

Attachment 1 to Westinghouse Letter NTD-94-4070

information in support of Westinghouse Response to RAI 952.37 - RAI 952.41

Question 95237

Supply the cakulated hole size of the various orifice plates for the OSU/APEX fadility, including the
respective desired pressure drop and the location to be installed. The staff understands that all orifices
may not be lnstalled prior to preoperational testing. Is that correct?

Rasponse:

Table 952.37-1 summarizes all orifice plates used in the OSU test facility. The K value and flow rate are also
included.

All orifice plates, with the exception of the ADS stage 1,23 and 4 orifice plates, have been instalied in the
facility for preoperational testing. These orifice plates will be adjusted, if necessary, (o provide the proper line
resistance during preoperational testing.

The orifice plates used in ADS stages | through 4 simulate the flow area. Pressure drop information on these
plates will obtained during hot pre-operational testing,

Table 952.37-2 summarizes break area calculations for the OSU test facility.

1IN6A



Attachment | to Westinghouse Letter NTD-94.4070 (continued)

Table 952.37.

AP60D OSU Test Facility Orifice Plate Summary

1, CMT To OVI Line No. 1:

!
(a) CMT-DVI Tee (Node A - Nade 1) !
o, in 1,120 |
Initial Pres. psia| 38.300 |
No. of orifice I 1.000 |ORI-55%
K orifice | 35.820 |
orifice 1D, in | 0.547 |
Flow Rate, (bm/sec| 1,146 |
I |
(b) DVI Tee - DVI Nozzle(inclusive)| |
o, in | 1.120 |
Initial Pres. psia| 38,300 |
No. of orifice | 1.000 [oR!-253
K orifice | 0.899 |
Orifice 1D, in | 1.270 |
Flow Rate, lbm/sec| 1,146 |
I |
2. CMTO2 To DVI Line No. 2: | |
(a) CMT-DVI Tee | |
10, in | 1.120 |
Initial Pres. psiaj 38.300 |
No. of orifice | 1.000 |ORI-556
K_orifice | 36.620 |
oriftice ID, in | 0.547 |
Flow Rate, lbm/sec| 1.146 |
| I
(b) DVI Tee - DVI Nozzle(inclusive)| |
10, in | 1.120 |
Initial Pres. psia| 38.300 |
No. of orifice | 1.000 |ORI-254
K_aritice | 2.023 |
Orifice 1D, in | 0.843 |
Flow Rate, |bm/sec| 1.146 |
|

|DWG LKL 920200 Sheet 2

|Orifice is between node J and node K
|Note 1: Line resistance of both DVI Lines
| are balanced in APS0D and test

|

|
|OWG LKL 920200 Sheet 2

|Node | to Node M

|
|
I
|
i
I

{DWG LKL 920201 Sheet 2

{Node CM1 - CM10

|

I

|Located between node CMT1 and CMT2
|

|

|

|

{Node (M10 - CM13



Component R A
..................................... [REPERRES
3. CMTO1 - Cold Leg Balance Line No.1:|

10, in | 1.120
[nitial Temp. F | 4hé . 680
Initial Pres. psia|400.390
No, of arifice | 1.000
K orifice | 3.150
Orifice 1D, in i 0.812
Flow Rate, bm/sec| 0,530
I
4. CMTO2 - Cold Leg Balance Line No.2:/|
10, in [ 1.120
Initial Temp. F  |444.680
Inftial Pres. psia|400.390
No. of orifice | 1.000
K _orifice | 3.465
Orifice ID, in | 0.765
Flow Rate, l|bm/sec| 0.530
I
5. ACC 01 - DVI #1 [njection Line: |
D, in | 1.120
Initial Pres. psia| 19.200
No. of orifice | 1.000
K orifice | 17.320
Oritice 10, in | 0.616
Flow Rate, (bm/sec| 3.130
|
6. ACC 02 < DVI #2 Injection Line: |
o, in | 1.120
Initial Pres, psial 19.200
No. of orifice | 1.000
K_orifice | 16,360

Attachment 1 to Westinghouse Letter NTD-94.4070 (continued)

Table 952.37-1 (continued)
AP600 OSU Test Facility Orifice Plate Sammary

Ocifice 1D, in | 0.
Flow Rate, (bm/sec| 3.

424
130

|DWG LKL 920200 sheet 4, node CL1 - CL1)

OR1-553 [Located between node CLS and node CLé
[Note 1: Line resistance of both DVI lines
| are balanced in AP600 and test
I
|
|OWG LKL 920201 sheet 3 node CT1-CT12
I
|
I

OR!-554 |Located between node CT5 and node CT4
|
|
!
|
|OWG LKL 920200 Sheet 5. Nocde A1-A11
I

|
OR1-4571 |Located between noce A3 and Node A4

DWG LKL 920201 sheet 4. Node AC!1-ACS

OR[-452 |Located between node AC! and AC2

i
|
I
I
l
|
I
I
[
I
l
I
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Attachment 1 to Westinghouse Letter NTD-94-4070 (continued)

Table 952.37-1 (contunued)
AP600 OSU Test Faality Onifice Plate Summary

..................................................................................................

Camponent |
| Destign
..... ...v........................‘.-...l........
7. IRWST To DVI Line No. 1: |
(a) IRWST - Sump Tee: |
10, in | 2.250
Initial Temp. F  |ambient
Initial Pres. psia|] NA
No. of orifice | 1,000
K orifice | 2.200
Orifice 10, in | 1.687
Flow Rate, lbm/sec| 0,770
i
ib) Sump Tee DVi Tee; |
10, in | 1.120
Initial Temp. ¥ |ambient
Initial Pres. psia|NA
No, of orifice | 1.000
K orifice | 19.000
Oritice 1D, in | 0.609
Flow Rate, lbm/sec| 0.770
l
8. IRWST To OVI Line No. 2: |
(a) IRWST - Sump Tee: |
1D, in | 1.500
[nitial Temp. f  |ambient
initial Pres. psia] NA
No. of orifice | 1.000
K _orifice | 10.900
Orifice 1D, in | 0.906
Flow Rate, |bm/sec| 0.771
|
(b) Sump Tee - DVI Tee: |
Ip, in | 1.120
Initial Temp. F  |ambient
Initial Pres. psia|NA
No. of orifice | 1.000
K orifice | 12.680
orifice 10, in | 0.656
Flow Rate, lbm/sec| 0.77%

j0r1f. 1D |Remark

........ |......'........<................-.......-....,

OR1-751

OR1-752

OR1-754

|DWG LKL 920200 sheet 3

fNOdn & - Node T4

|

|

|

|Located between node (3 and 14
|

|

[

l

|Mode Té-Node T1

|

|

|

|Located between Node T1 and Node T2
|

|

|

|

|DWG LKL 920201 sheet &
[Nodte 5T9 to Nose SNI

|
|
|
{Located between Node ST8 and Node ST9
I
|
|
|

|Node SN1 - Node ST1
|

TRy

|
g

1



Attachment 1 to Westinghouse Letter NTD-94.4070 (conunued)

Table 952371 (continued)
AP6DO OSU Test Facility Orifice Plate Summary

¢ omponent {ronsanas
| Design
.................. e ennnens
9. Sump Recir At OVI Line No. 2: |
(@) Sump Tee - Sump (SN1-SN9a): |
0, in | 0.870
Initial Temp. F lambient

initial Pres. psia| 17.2%0

No. of orifice | 1.000

K _orifice | 13.400

Orifice 1D, in | 0.500

flow Rate, lbm/sec| 0.154
|
(b) Sump Recir. Parallel Line: |
(SN4s - SN9b, normaliy closed) |

10, in | 1.000

initial Temp. F |ambient

Inftial Pres. psia| NA

No. of orifice | 1.000

K orifice | 3.200

Orifice 1D, In | 0.734

flow Rate, \bm/sec| 0.154
l
I
10.5ump Recir At DVI Line No.1: i
(4) IRWST/Sump Tee - Sump (T4-S6b):|

10, in |Note 1
Initial Temp. F  |ambient

Initial Pres. psia| 17,250

No, of orifice | 1.000

K orifice | 27,270

Orifice (D, in | 0.510

Flow Rate, lbm/sec| 0.154
I
(b) Sump to sump branch: |
($2a - Séa, normally closed) |

10, in | 2.2%0

Initial Temp., ¥ | ambsi ent

Initial Pres. pais| NA

No, of orifice | 1,000

K_orifice | 2.433

Orifice 1D, in | 1.651

flow Rate, ibm/sec| 0,154

.................

|DWG LKL 920201 Sheet &

{double check valve line)

| two sump recircuiation (ines.

|

|

|Between node SN%a and primary sump nozzle
|

|

l

I

[MOV line nominal value for the test te model
l

|

|

l

[Between node SK9b & primary sump tank nozzle
I

|

[This is max. recir flow at beginning of
|recirculation operation. Actual flow when
[this Line is in use is not known at this
|OWG LKL 920200 sheet 3

|Double check valve line

|Wote 1: Line size varies from

| 2.250 in. to 1.000 in.
They are predetermined in other
recirculation line calc.

Located between node 36b and sump tank nozzle

[Located between Node Séa and sump tank nozzle
[This is max. recir flow at beginning of
|recirculation operation. Actual flow when
[this Line s in use is not known at this time



Attachment 1 to Westinghouse Letter NTD-94.4070 (continued)

Table 282 371 (continued)
AP600 OSU Test Facility Orifice Plate Summary

..I
Design |Orif. 10|Remark
........ frasnaansenassnpionsnansrssapsnpusanssnsnnsrpraresvian
l

14.CMT01 -« Pressurizer Balance Line #2

I
11.PRER Hx Outlet | |OWG LKL 930101 sheet 1
0, in 1,260 | |[Node PRHRA to Node PRMRL
initial Temp. F  |170.000 | |
Initial Pres. psia| NA | |
No, of orifice | 1.000 [OR1-855 |Located between node PRHRC and PRHRD
K_orifice |Note 1 | [Note 1: Orifice plate is not required. A
Orif{ice ID, in | 1.260 | | space Is used to fill the gap.
Flow Rate, lbm/sec| 1.210 | |
| { |
12.PRHR inlet Lowp i | |OWG LKL 930101 sheet 1
(a) H.L. To PRHR Tee | | |Node COMY - COM&
iD, in | 1.610 | |
Initial Temp. F  |450.000 | |
[nitial Pres, psia|385.000 | |
No. of orifice | 0,000 | |
£ _oritice 0 A |
Orifice 1D, in | wNA | |
Flow Rate, \tm/sec| 1.210 | |
i | |
(b) PRHR TEE To Hx Inlet Nozzle | | |Node COM& - PRHR12
10, in I 1.260 | |
Initial Temp. F | WNA | |
Initial Pres, psia|] NA | |
No. of orifice | 1.000 |ORI-854 |Located between Node PRHRY and node PRWRZ
K orifice |Note 1 | [Note 1: Orifice plate is not roquired. A
Orifice ID, in | 1.260 | | spacer is used to fill the gap.
Flow Rate, (bm/sec| 1.210 | |
! | |
13.CMT0Y - Pressurizer Balance Line #1| | |DWG LKL 920200 sheet 7
| | |Node PZA1 - Node PZAB
v, in | 0.430 | |
Initial Temp. F | NA | |
Inmitial Pres. psis|400.000 | |
No. of orifice | 1.000 |oRI-551 [Located between node PZA2 and PZA3
K orifice Note 1 | [Note 1: Orifice plate is not required
orifice 10, in | 0,423 | | when no bresk is on the line,
Flow Rate, lbm/sec| 2.448 | | A spacer is used to fill the gap.
| I |



Mttachment 1 to Westinghouse Letter NTD.94.4070 (contnued)

Table 952.37-1 (continued)
AP60O OSU Test Facility Orifice Plate Summary

15 .RNS Pump Discharge Branch Line #1

(To OV] #1)

19, in | 0.875
Initial Temp. ¥  |ambient
Initial Pres, psialambient

No, of arifice | 1,000
K_orifice | 1.380
Orifice 1D, in | 0.700

Flow Rate, lbm/sec| 1,454 |

16 .RNS Pump Discharge Branch Line #2

{To OVI #2)

17 . Pressurizer

- ADS 1-3 Header

|

I

10, in | 0.87%
inftial Temp. F | WNA
Initial Pres, psia| NA

No. of orifige | 1.000
K oritice [Note 1
Orifice 1D, in | 0.87%

Flow Rate, lbm/sec| 1.454

10, in KA
initial Temp, ¥ WA
Initial Pres, psia| NA
No. of arifice { 1.000
K orifice |Note 1
Grifice 1D, in | 2.3%0
Flow Rate, lbm/sec| NA

|
I
I
l
I

|
|
!
|
|
|
I
I
|
|
I
I
|
I
I
|
I
|
|
|
I
I
!
I
I
I
I
!
i

|OWG LKL 920200 sheet &
[Node RE - Node R1

l

|

|orifice plate is between Node RS and Node Ré

OR1-853 |Note: Orifice plate is sized to balance

| flow between two parallel branch lines.

|
I
[Node RB - Node NR1
I
[
I

OR1-857 |Located between Node NRS and node NRS

[Note 1: Orifice plate is not required. A
| spacer (s used to fill the gap.

|OWG LKL 920202 Sheet 1 Rev, 5

[Node ADS1 - ADSS
|
I
|

OR[-653 |Located between Node ADS3 and ADS4

[Note 1: Orifice plate is not required, A
| spacer is used to fill the gap.



Attachment 1 to Westinghouse Letter NTD-94.4070 (continued )

Table 982.37.

1 (continued)

AP600 OSU Test Facility Orifice Plate Summary

|OSU Test Facility)

Component R e
| besign
........................ i.
18,ADS 1-3 Separator Liguid Drain Line|
|
1D, in |Note 1
Initial Temo, F  |213.000

Initial Pres. psia| 15.000

No. of orifice | 1.000
K_orifice | 23.280
Qrifice 1D, n | 1.0890

Flow Rate, \bm/sec| 5.263
|
19. S ADS4 Separator Ligquid Line |
(No break case and all other cases)|
b, in |note 1
Flow Conditions: j
initial Temp. F  |251.600
Initial Pres. psia| 30.690

No. of orifice | 1.000
K_orifice | 5.464
prifice 1D, in | 2.390

Flow Rate, lbm/sec| 2.297
|
20, B" ADS4 Separator Liguid Line |
{No break case on the line) |

10, in |note 1

Initial Temp, F  [251.600

Initial Pres, psia| 30.690

No. of oritice | 1.000

K _orifice | 5.464

Orifice 1D, n | 2.390

Flow Rate, lbm/sec| 2.297
I
21, 8% ADSG Separator Liguid Line |
(DEG PZR/CMT break case) |

D, in |note 1

fnitial Temp. F  |216.300

Initial Pres, psial 16.000

No, of orifice | 1.000

K_orifice {218,200

Oriftice 1D, in | 1.1%6

Flow Rate, lbm/sec| 2.170

|Grif. 1D|Remark

[=vennens [+44nanssminstanomasuonsannransnnaniosssnityes
| |owG LKL 920202 sheet 1 Rev, 5

| [Node ADSLY - ADS16C

| [Note 1. Line size varies, see drawing.

| I

| I

|OR1-659 |Located between node ARSL4 and node ADSLS
| !

I |

| |

| I

| |OWG LKL 930101 sheet 2 Rev. 3

| [Nude SEPY to SEPS to primary sump tank.

| {Note 1: Line size varies. See DWG

| !

| I

| I

|OR1-603 [Located at node SEPS

I I

|
|
|
|DWG LKL 930101 sheet 2 Rev. 3

I

}

|

|

| |Node SEP1 to SEPS to primary sump tank.
| [Note 1: Line size varies, See DWG.

|

|

I

I
|
OR1-402A |Located at node SEP1A
I I
I I
| I
| |
i |oWG LKL 930101 sheet 2 Rev, 3
| |Node SEP1 to SEPS to primary sump tank.
| [Note 1: Line size varies. See DWG.
I |
I |
|OR1-6028|Located at node SEP1A
| I
I I
I l
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Attachment 1 to Westinghouse Letter NTD-94-4070 (continued)

Table 952371 (continued)
AP6O0 OSU Test Facility Orifice Plate Summary

......................................................................................................

Component [oemsmnmnanannnas |
| Design |Orif. 1D|Remark
...................................... fasnesoss ppeganing]aneassozdonastannaensonenansioasntassiyadsin
22.Large Break Separator Liguid Line | | |oWG LKL 930400 sheet 1 Rev. 2
(fFor all break cases) | | |Node A to Node E
10, in [Note 1 | [Note 1: Line size varies, See 0WG.
Initial Temp. F  |216.300 | |
Initial Pres, psia| 16.000 | |
No. of orifice | 1.000 [OR1-905 |Located at node E
K _orifice | 9.330 | |
Oritice 1D, in | 1.281 | |
flow Rate, \bm/sec| 20.970 | |



Attachment 1 to Westinghouse Letter NTD-94-4070 (conunued)

Table 9582.37-1 (continued)

AP600 OSU Test Facility Orifice Plate Summary

following orifice plates are designed to model ADS flow area, not for line resistance fine tuning.

.......................................................................................................

......................................................................................................

(8)

(d)

ADS 1-3 Simulating Double Ended DVI Line
break and single train of ADS1-3
(OWG LKL 920202 sheet 1 Rev. §)

ADS 1-3 simulating Double Ended DVI line
wreak and TWO TRAIN of ADS 1-3
(DNG LKL 920202 sheet 1 Rev. 5)

ADS4 on hot (eg #1 (CMT side)
(B" ADSG separator side)
(with no failure on the ADS4 |ine)

ADS4 on hot leg M2 (Pressurizer side)
(5" ADS4 separator side)
{With no failure on the ADS4 |ine)

OR1-

OR1
OR1

OR1

OR|
OR]

OR1

OR1

655-1

656+ 1
8571

<655-2

-656-2
-657-2

-651

652

Between node ADSY - ADS9a (ADS stage 1)

HBetween node ADS7 and ADSB (2nd Stage ADS)
Between node ADSS and ADS10 (3rd Stage ADS)

Between node ADSY - ADS9a (ADS stage 1)

Between node ADS7 and ADS8 (2nd Stage ADS)
Between node ADSS and ADS10 (3rd Stage ADS)

Downstream of ADS4 valve, RCS-615

(OWG LKL 930502 sheet 1 Rev., 0)

Downstream of ADS4 valve, RCS-616
(DWG LKL 930502 sheet 1 Rev. 0)



Attachment 1 to Westinghouse Letter NTD-94.4070 (connnued)

Table 952.37-2
AP600 OSU Test Facility Break Area Calculations

Break Area Calculations

Papsoo "[ IPS"a Papex = 330

[. Hot Leg AP600 APEX
- . (QJC)
Wall Thickness (L) in. 0.5213
Break Diameter (Q) n. 0.3208
Break Area (A) in® 0.0808
(L/D) 1.625
I1. Cold Leg
Wall Thickness (L.) in. 0.4106
Break Diameter (D) in. 0.3208
Break Area (A) in 0.0808
(L/D) 1.28
111 A oat a - V
Single Line: T % (@, ‘)
Throat Diameter ig. 0.2886
Minimum Area in 0.6540
Two Lines Combined:
Throat Diameter 0.4082
Minimum Area in? 0.1308
Single Line:
Throat Diameter ig. 0.6234
Minimum Area in 0.3052
Two Lines Combined:
Throat Diameter in. h 0.8816
Maximum Throat Area in” 1 0.6104
VI.  Fourth Stage ADS - (Fluid Property Similitude)

Single Line: )
Throat Diametet i [ 1.004

Maximum Throat Area in? 0:7917




Attachment 1 to Westinghouse Letter NTD-94-4070 (continued)
Question 95238

Identify any valves in the OSU/APEX facility that may Lave significant flow losses as & result of their
design. Provide an estimate of the expected pressure drop.

Reasponse.

The ..lves for the Core Makeup Tank, ADS Stages | through 4, IRWST, accumulators and sump recirculation
are full port ball valves and therefore do not introduce significant flow losses. Standard check valves have been
inplemented in the injection lines. The pressure drop in these lines, as well as all other primary system piping,
are being measured as part of preoperational testing. Line resistances will be calculated using the flow test
results, Control valves used in the feedwater lines, BAMS and condensate return system will be throttled o
model scaled AP600 processes.

Question 95239

Provide the valve opening and closing rates for the motor-operuted valves used In the OSU/APEX facility,
Response:

All injection lines, ADS Stages | through 4, Core Makeup Tank and sump recirculation line valves have opening
and closing times of less than 1 second.

1536A



Attachment 1 to Westinghouse Letter NTD.94.4070 (continued)

Question 982,30

Provide the planned power to each radial zone of *he core heater rods of the OSU/APEX facility, If
specific measurements or design requirement have been made of the axial power profile, provide these
values,

Response:

The €817 test facility simulated core region is comprised of 24 rods in the high power region and 24 rods in the
low power region. Each rod has a beated length of 3 feet and a maximum power of 15 kw. The following
additional mformation is provided:

Table 952.40-1  AP600 OSU Test Facility Core Decay Power Simulation

Table 952.40-2  AP600 OSU Test Facility Axial Power Fractions for 1/4 Length Scale Core

Figure 952 40-1 AP600 OSU Test Facility Radial Power Distnibution in Model Core

Figure 952 40-2 AP600 OSU Test Facility Core Power Decay Simulation

Figure 952 40-3 AP600 OSU Test Facility Axial Linear Power Profile (Normalized) for the Mode! Core



Fable 982.40.1
AP600 OSU Test Facility Core Decay Power Simulation

Attachment | to Westinghouse Letter NTD.94-4070 (continued )

DECAY MODEL HIGH LOW MODEL IDEAL
TIME POWER POWER POWER [nt. Int.
(SEC) (KW) ZONE __ZONE _ (KJ) Energy (KJ)

0.5 700.0 350.0 350.0 175.0 316.0
0.75 700.0 350.0 350.0 350.0 627.8
l 700.0 350.0 350.0 525.0 931.7

2 700.0 350.0 350.0 1225.0 2088.0

3 700.0 350.0 350.0 1925.0 3170.8

4 700.0 350.0 350.0 2625.0 4202.4

5 700.0 350.0 350.0 3325.0 5194.6

1.5 700.0 350.0 350.0 5075.0 7553.4
10 700.0 350.0 350.0 6825.0 9778.8

20 700.0 350.0 350.0 13825.0 17949.9

30 700.0 350.0 350.0 20825.0 25316.4

40 700.0 350.0 350.0 27825.0 32186.9

50 700.0 350.0 350.0 34825.0 38703.1

75 650.0 350.0 300.0 51700.0 53970.7
100 574.7 335.0 239.7 67008.3 68174.1
200 479.3 3139 1653 1197041 1197042
300 439.7 288.0 151.7 165653.0  165653.1

4 411.7 269.7 1420 2082234  208223.5
500 389.8 255.3 1345 2482984  248298.6
750 350.0 229.2 120,7 3407714 3407715
1000 322.1 211.0 L1l 424785.1 4247852
2000 260.2 170.4 89.8 7159644 7159645
3000 2294 150.3 79.1  960778.8  960779.0
4000 209.9 137.5 72.4 1180434.1 11804342
5000 195.9 1283 67.6 1383350.8 1383350.9
7500 173.0 1133 59.7 1844560.0 1844560.1
10000 158.7 103.9 54.7 22591734 22591735
20000 129.2 84.6 446 36983825 3698382.7
30000 114.7 75.1 39.6 49178337 4917833.8
40000 105.6 69.3 36.5 6020217.6 6020217.7
50000 99.5 65.2 343 7046661.7 7046661.8
75000 89.7 58.7 309 94117552 9411755.3
83.7 54.8 289 115795543 11579554.4




et

Attachment | to Westinghouse Letter NTD.94.3070 (continued)

Table 952.40.2
AP600 OSU Test Facility
Axial Power Fractions for 1/4 Length Scaie Core

Axial Power Fractions for 1/4 Length Scale Core

Fraction of Total

Integration Band (f) Rod Power
25-30 0.19363
20-25 0.24293
1.5-20 0.22485
10-15 0.17981
05-1.0 0.11724

0-05 0.04154

Total 1.000C




Attachment 1 to Westinghouse Letter NTD-94-4070 (connnued)

Figure 952.40.1
AP600 OSU Test Facility
Radial Power Distribution in Model Core

@ Low Power
® High Power
Thermocouple Rods




Artachment 1 to Westinghouse Letter NTD-94.4070 (contnued)

Figure 952.40.2
AP60O OSU Test Facility
Core Power Decay Simulation
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Attach nt 1 to Westinghouse Letter NTD-94-4070

Figure 952,40
APGOD OSU Test Facility

\xial Linear Power Profile (Normalized) for the Model ¢

RMALIZED POWER PROF



Question 952.41

Provide Drawings LKL 930104 ireferenced in Note § on LKL 920200, sheet 4) and LKL 930105
ireferenced in Note 7 on LKL 920200, sheet 2).

Response

The followng draft drawings are provided as Enclosure | to Wesunghouse letter NTD-94-4070, dated March 31,
1994

LKL920200 Sheet 3, Revision 7, AP600 Long Term Cooling Test Model Isometric-0 Deg Side
ILKL920201 Sheet 6, Revision 5. AP600 Long Term Cooling Test Model Isometric- |80 Deg Side
LKL930112 Sheets 1-2, Revision (0. CMT/CL Balance Live Small Break LOCA

LKL930104 Sheets 1-4, Revision |, CMT/CL Balance Live DEG Break LOCA

LKL930105 Sheets 1-2, Revision |, DVI #1 Line Small Break LOCA

LKL930106 Sheets 1-3, Revision 2, DEG DVI Break Piping Arrangement

LKL940110 Sheets 1-3, Revision 0, PZR/CMT Line DEG Break Pipe Arrangement
LKL930108 Sheets 1-2, Revision |, Hot Leg Small Break Piping Arrangement

LKL930108 Sheet 3, Revision 2, Hot Leg Small Break Piping Arrangement

LKL930501 Sheet 1, Revision 0, Cold Leg Small Break Pipe Arrangement

LKL930107 Sheet 1, Revision 2, Cold Leg Break Spool



Nonproprietary Copy

Attachment 2 to Westinghouse Letter NTD-94-4070
Information in support of Westinghouse Response to RAI 952.49

Initial and Boundary Condition Data for AP600 Testing
at the SPES-2 Test Facility

(Question 952.49 - Provide the following information on the SPES-2 test conditions:

B Break Geometry

a.l. Target break mass flow at specified conditions.

Response

Figure 932.49-1 provides the break flow for a SPES-2 "2 inch cold leg break" test as calculated by the
NOTRUMP computer code. Figures 952.49-2 and 952.49-3 identify the the break spool piece
configuration and iocation.

a.2. Scaling criteria for break area.

Response
The scaling criteria used for SPES-2 is to divide the simulated plant break area by the scaling factor of
305,

a3, Break length-to-diameter ratio.

Response

The break L/D ratio has been based on the wall thickness of the AP600 cold leg piping, which is 2.56
inches. For example, a "2-inch” break would have an L/D of approximately 1.3 (see Figure 952.49-4).
This criteria will not apply to the DVI and CL to CMT balance line DEG breaks since they are full
guillotine breaks of the piping..

ad Break geometry, e.g., beveled orifice, etc.

Response

The break orifice will use a rounded inlet with a radius equal 1o the break diameter. The L/D portion of
the break will start after the inlet rounding and where the flow area is a constant. Figure 952.49-4
illustrates the break geometry.
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Attachment 2 to Westinghouse Letter NTD-94-4070 (continued)
Core power decay
b.1. Basis for core power decay, viz. exposure, fuel makeup, steady-state conditions.

Response
The basis for the SPES-2 core power decay is to simulate the heat flux vs. time from the AP600 fuel

rods; including stored energy and fission product decay heat. This core power decay vs, time has been
determined based on AP600 LOFTRAN analyses. The fission product decay heat vs. time is based on
the ANS 1979 decay heal standard plus rwo sigma uncertainty. The SPES-2 heat loss compensation
value (150 kw) is based on pre-operational testing and is added 10 the SPES-2 core power decay. Table
G52.49-1 provides the SPES-2 decay heat simulation as a function of time after trip with the exception
of the compensation for the SPES-2 heat losses. Because of the limitations of the SPES-2 heater rod
control system, the AP600 core power vs. time /s simulated a8 follows:

SPES-2 core power is maintained at 102% for 5.75 seconds after the reactor trip setpoint is
reached.

The SPES-2 power is reduced in a single step to 20% (maximum power of the continuous low
power heated rod power control system) and maintained until 12.38 seconds after reactor trip,
Al this ime (he integrated SPES-2 heated rod power is equivalert to 1/395 of the AP600
nuckear fuel heat input.

The SPES-2 power level is maintained at 20% (the maximum power level) until 14.5 seconds.
Al this ume the AP600 core power fraction of full power is 0.169; where 0.169 (4.89 MW) +
150 kw = 0.2 (4.89) and 150 kw s equal to the heat loss compensation.

From 14.5 seconds until the actuation of the first stage of ADS, the SPES-2 power decay is
that identified in Table 952.49-1plus 150 kw (the heat loss compensation).

When the first stage of ADS is actuated, the SPES-2 heat loss compensation is stopped and the
power decay is as show on Table 952.49-1,

h.2. Scaiing basis, e.g., how should stored energy be considered.

Response

The observed SPES-2 facility total heat capacity including both primary and secondary side metal and
water is approximately 4700 Bt F. This compares with an ideal scaled heat capacity of 2700 BTU/F
{AP600 heat capacity/395). This additional heat capacity is due entirely 1o metal heat since the SPES-2
primary aod secondary water volumes are scaled (1/395 of AP600). On the basis of pre-test analyses,
the fourth stage ADS flow arca was made 2.6 times larger than scaked.



.

Attachment 2 to Westinghouse Letter N'TD-94-4070 (continued)

Truce heating

Should trace hesting be used and if so using what scaling basis. Description of control loghe

Response

The SPES-2 facility uses trace heating for both the cold leg-to-CMT and pressurizer-to-CMT balanor unes o
achieve preset temperatures. Power to the trace heaters is turned off following receipt of an "S" .ignal and thus
no scaling basis is required.

d

1536A

initia itions
dl. Pressurizer level (Based on what? Scaled gas volume? Scaled liquid volume? Height?)

Response
The initial pressurizer level is provided in Table 952.49.2. This level is based on both scaled gas
volume and scaled liguid volume, with level adjustments to obtain correct liquid volume.

d.2. Initial thermodynamic conditions in primary and secondary, e.g., pressure and
temperature.

Response

[nitial thermodynamic conditions for the primary and secondary systems are identified in

Table 952.49-2. The initial conditions are established to preserve primary system initial conditions
{pressure, temperatures, flow). The secondary system pressure of 4.9 MPa (abs) was determined simply
to obtain the proper primary conditions. This pressure was determined by pre-test analysis such that
when the "core outlet” temperature was 315°C (600°F) and core power was 4.9916 MWt (102%), T,
was 276°C (529°F). This pressure is lower than AP600 due to the fact that the SPES-2 steam generator
tube area is less than the scaled AP600 area.

d3. Initial fow conditions.

Response
The initial primary system flow ¢)nditions are identified in Table 952.49-2. This flow is scaled from
the AP6O0.

d4. Secondary water level or mass level?

Responsc
The initial steam generator narrow range water level is identified in Table 952.49-2. This initial level

corresponds (o a reference elevation of 12.8 meters (see Figure 952.49-5, SPES-2 SG Measurement
Arrangement). At this level, the secondary water mass is approximately 160 kg per SG.

d.s. Pressurizer hester level.

Response
The pressurizer internal bheaters are shut off if the pressurizer level is < 2 meters. The heaters are also

shut off on an "S" signal. The presssurizer heaters are not used for heat loss compensation.



Attachment 2 to Westinghouse Letter NTD-94-4070 (conunued)

d.6, Tank water levels, e.g., IRWST

Response
Imuial water levels for the [IRWST, CMTs and Accumulators are provided in Table 952.49-2. These
levels are prototypic based on the full height scale of the test facility, 1¢., | 1o | height relationship.

d.7. Back pressure setpoints for breaks.

Response
All breaks and the ADS vent to atmosphernic pressure.

Boundary conditions
el Trip points and time delays for all equipment, e.g., pressurizer heaters, S-valves (CMT,

IRWST, PRHR and isolation valves), ADS, scram, turbine stop valve, secondary SRVs
and PORVs, pumps, accumulators.

Respoase
The trip setpoints and ame delays are identified 1o Table 952.49-3

e.2. Pump coastdown curves

Response
The SPES-2 pumps are tumed off i0.2 c~ernis 2fter the S-signal. The pumnps coast down to O rpm in
5-8 seconds.

el Pressurizer heater controls

Response
The pressunzer intemal hieaters are shut off if the pressurizer level 15 < 2 meters, The heaters are also
shut off on an "S" signal. The external pressunzer heaters are not used for heat loss compensation.

o4, Secondary valve closure controls

Response
This information is provided in Table 952 49.3.

e.5. Core power control.

Response
This information is provided 1n the respoase to item b.1.



Attachment 2 to Westinghouse Letter NTD-94-4070 (continued)

f ADS

f.1. Hasis for design

Response
The basws for the ADS flow area 1s the same as that for the break, that is, the minimum plant area is
divided by the scale factor of 395, The ADS valve opemung times are descnbed in Table 952.49.4,

£.2. Scaling requirements for ADS orifices including target mass flows at specified conditions

Response

The onfices that will be used for the ADS valve stmulations will be sharp edged abrupt onfices with no
inlet rounding. Table 952 49-5 provides the AP600 mimmum and maximum valve areas and
resistances. Tabie 952 49-6 provides the required saturated steam cnitical flow rates for the AP600 ADS
control valves

g. SRVs & PORVs

Target mass flows at specified conditions.

Response

SPES-2 5G PORY Simulation

The SPES-2 steam generator PORV line contains a square edged onfice with a 5.2 mm diameter onfice
Design flow is 0.24 kg/s at 7.8 MPa SG pressure
For the small break LOCA simulations, the SPES-2 steam generator PORV opening setpoint is 7.0 MPa.

SPES-2 steam generator PORV reclosure occurs at 6.5 MPa. This pressure range (6.5 - 7.0) assures that T,
during nawural circulation will remain at approximately T (547 “F).

SPES-2 SG Safety Valve
10 MPa set pressure

SV's are 3x4 inch with a 34 mm diameter flow area

The SPES-2 steam generator safety valves are set for equipment protection only. Their use is not anticipated.



Time from trip (seconds)

(.0
5.75
576
12.38
15.00
17.5
20.82
22.5
2530
27.5
30.0
35.0
40.0
450
50.0
70.0
100.0
200.0
500.0
1000.0
2000.0
3000.0
4000.0

Table 952.49-1

Attachment 2 to Westinghouse Letter NTD-94-4070 (continued )

SPES. 2 Power Decay Uurve

Fractional Power

1.02
102
0.2
0.2
0.1542
0.1300
0.1121
0.0917
0.0868
0.0823
0.0782
0.0710
0.0648
0.0604
0.0573
0.0479
0.0403
00317
0.0259
0.0222
0.0183
0.0162
0.0148




Attachment 2 to Westinghouse Letter NTD-94.4070 (contnued)

PRIMARY CIRCUIT

Heat rod power

Pressunzer pressure

Pressunzer level

Average HL/Core outlet temperature
Core inlet temperature

Core flowrate

Cold leg flowrate

DC-UH bypass flowrate
Accumuiator water level
Accumulator water temperature
Accumulator pressure

IRWST level

IRWST water temperature

PRHR supply line temperature
Average UH temperature
Pressunzer to CMT BL temperature
CL to CMT BL temperature

CMT level

CMT temperature

SECONDARY CIRCUIT

SG's narrow range level
S5G's main feedwater temperature
SG's pressure

Table 952.49-2
SPES-2 Test Intial Condition Criteria

Value/ Tolerance
49916 + 0.1
1551 #02
378 + 038
3155 + 3
2764 42
2325 # 0.25
5.86 + 0.10
0.18 + 0.05
233 010
20+5
49+ 0.1
8.5 + 0.1
2045
175 # 25
206 + 5
340 +25/-0
276 + 5
Full (0.61 kPa)
204+5

v
148 + 0.15
226 +7
49+ 02

MW
MPa ubs
i

ko

kg/s

kg's
kg/s

°C
MPa abs

b

h

&

Units

MPa abs

(~ 56% level)

(~60% NR)



Attachment 2 to Westinghouse Letter NTD-94.4070 (continued)

Table 952.49.3
SPES-2 Test Setpoints for Cold Leg Break Matrix Tests

Actuaton signals, setpomnts, tnps and boundary condinons to be used for SPES-2 tests are reported here.

Reactor Trip and "S" Signal Trip Setpoints

Reactor tnp "R" when PR pressure P-027P = 1241 MPa abs
Signal "S" when PR pressure P-027P = 11.72 MPa abs

Type of operation Signal Delay Time (s) Actuation Time (5)
SCRAM R 5.75 (Table 952.49.1)
MSIV closure R 20 2.0
MFWIV closure S 2.0 20
PCP trip S 16.2 -

CMTIV open S 2.0 2.0
SFW stant (+) 5 2.0 -
CMT balance line heat

tracing off S manual actuaton -
PRHR IV open (++) S 2.0 2.0
PZR Int. Heaters off S - -

(+) SFW flowrate values are specified below.

(++) Passive RHR acuvanon: also by Protectuon System when either SG's low narrow range level is at
5.6% of span correspording to measured levels L-A208/L-B20S = 0.15 m = 0.492 ft, plus a delay
time of 60 s.

Startup FW isolation: the SFW will be stopped by two different trips:

a) by low T, trip at S14°F = 268°C measured in any one of the four cold legs
(T-A012P/T-BO12P/T-AO011P/T-BO12P).

b) by tugh SG narrow range level at 79% of span corresponding to measured levels L-A208 = 2.1 m = 6.89 fi.
In this case the SFW will be stopped only for the SG in which the narrow range level reaches the mp of 2.1
m, while it will continue to feed the other SG. The SFW should restart if/when the normal SG narrow range
level 15 restored.

Normal RHR: For Matrix Tests 2 and 4, the NRHR begins 1o inject when pnumary pressure is lower than 1.1
MPa abs with a flowrate temperature T-AO2E/T-BO2E = 2045°C. The NRHR pump flowrate vs,
prnmary system pressure is:

Primary pressure (MPa abs) Total Flowrate (kg/s) E-A0E/F-BOOE (kg/s)

11 0 0

1.0 0.11 0.055
0.86 0.17 0.085
0.69 021 0.105
05 0.25 0.125
0.34 0.28 0.140
0.2 0.30 0.150

0.1 0.32 0.160



Attachment 2 to Westinghouse Letter NTD-94-4070 (continued)

Table 952.49-3 (continued}
SPES-2 Test Setpoints for Cold Leg Break Matrix Tests

ADS logic actuation versus CMT's measured levels (L-A40E/L-B40E) plus ume delay

(s ; PR
: : Valve Open | Valve
{ ADS Orifice Dia l CMT | L-A40E/L-BAE Signal Actuation
l Stage imm) Volume (%) m) Delay Time(s) Time(s)
e y iy o - lem ot
| First 4370 b7 4,152 30 3 sec.
e ‘ —t
|| Second ‘L 9346 | 67 | 4152 12§ 2 sec.
B = o T + + +
| Thurd 9346 '1 67 } 4152 245 2 sec.
| (+Fourth (A) 20681 | 20 1192 60 3 sec.
1
li (+ Fourth (B) 14624 | 20 1.192 60 2 sec.

(+) For matnx tests 5 and 6 (DV1 line breaks) the 1
fourth (A) - both 20% CMT volume (1.1

CMT A or B volume 1s reached.
fourth (B) - both 20% CMT volume (1.192m) plus: 60 seconds, but at least 360 seconds after 67%

CMT A or B volume is reached

ourth stage ADS actuation setpoints are:
92m) plus 60 seconds, but at least 360 seconds after 67%

For matnix test 6 (DEG DVI break) ADS Stage larea = 3109 mm, ADS Stage 3 area = 6,609 mm and ADS
Stage 4 (B) area = 20681 mm.

10%. The CVCS pump is stopped if PZR level increases (o 20%.
The CVCS fluid temperature 15 2045°C; the CVCS pump flowrate vs. prumary system pressure is.

Primary Pressure (MPa abs)

15.5
138
103
6.9
34
0.1

+  Test flow rates based on 1/395th scale

SEW:

Fio .
0.034
0.040
0.050
0.060
0.070
0.080

temperature is T-A20A/T-B20A = 30°C (86°F). The SFW charactensncs are:

Totui Flowrate (kg/s)

7.48
7.0
6.0
48

(MPa

0.064
0.084
0.112
0.150

s B

0.032
0.042
0.056
0.075

For Matrix Tests 2 and 4, the CVCS begins to inject following the "§" signal and PZR level falls to

For Matrix Tests 2 and 4, the SFW begins to inject at "S" signal plus a delay time of 2 s. The SFW



Attachment 2 to Westinghouse Letter NTD-94.4070 (continued)

Table 952.49-3 (continued)
SPEN-2 1est Setpoints for Cold Leg Break Matrix Tests

Other Setpoints
Pressurizer PORV (ADS 1st stage) opening setpoint 16.2 MPa abs
Steam Generator PORV opening setpoint 7.0 MPa abs
Setpoint for PR intemal heaters tnp 20m
Primary circuit safety valve opening setpoint 20.0 MPa abs
Secondary circuit safety valve opening setpount 10.0 MFa abs
SPES-2 core temperature limit 590°C

CMT secondary side PORV opening setpoint 6.7 MPa abs



Attachment 2 to Westinghouse Letter NTD.94.4070 (connnued)

Table 952.49-4

SPES-2 ADS Valve Opening Time Logic

| ADS
;! Stage

AP6DO ADS
isolation Valve

AP6DO ADS
Control Valve

SPES-2 Valve

| Stage | actuation on CMT level of 67%

ET - elapsed ume

|
| |
I }
! T
B [Uw!m%oyen | 0t 20 sec. ET 010 100% open | 20 to 40 sec. ET [ 10 seconds ET
i % 0 o 100% open | 60 10 90 sec, ET 0t 100% open | 90 w0 160 sec. ET 125 seconds ET
|
i 3 0 10 100% open | 180 1o 210 sec. ET 0 to 100% open | 210 to 280 sec. ET 245 seconds ET
i |
| Stage 4 actuation on CMT level of 20% |
} 4A 0w 100% open | 0 to 30 sec, ET 0w 100% open | 30 10 45 sec. ET &0 seconds ET ‘
’ 4B 0 to 100% open | 30 w 60 sec. ET 0t 100% open | 60 to 75 sec. ET }
|




Attachment 2 to Westinghouse Letter NTD-94.4070 (contunued)

Table 952.49.5

Limiting AP600 ADS Valve Parameters

|

Flow Area (in’)

Resistance (L/D)

| ADS Stage Valve Body , | a 1
[ Minimum Maximum Minimum I Maximum
SR — | “
| Stage | Isolanon gate

Stage 1 Control globe
| Stage 2/3 Isolation gate
I

Stage 2/3 Control (globe) globe

Stage 2/3 Control (gate) gate

Stage 4 lsolanon gate

Stage 4 Control (squib) squib
| Stage 4 Control (gate) gawe

(4,¢)




Attachment 2 to Westinghouse Letter NTD-94-4070 (conunued)

Table 952.49-6
Required Critical Flows (saturated steam) for ADS Cootrol Valves

ADS Stage T Minimum l-;low Area T Inlet Pressure T Flow Rate
(in’) (psia) iIb/sec)
Stage | Control T_ | J : (“ C)
Stage 2/3 Control
Stage 4 Control
- Jd




0.8

0.6 |

Kg/s

0.4

0.2

Attachment 2 to Westinghouse Letter NTD-94-4070 (continued)

Figure 952.49.1
Calculated Break Flow vs. Time for SPES-2 2 inch Cold Leg Break
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Attachment 2 to Westinghouse Letter NTD-24-4070 (conunued)

Figure 952 49.2
SPES-2 Break Spool Piece Configuration
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Attachment 2 to Westinghouse Letter NTD-94-4070 (contnued)

Figure 952.49.3
SPES-2 Break Spool Piece Location




Attachment 2 to Westinghouse Letter NTD-94-4070 (conunued)

Figure 952.49-4
SPES 2 Break Simulation for " 2.inch” Break
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Attachment 2 to Westinghouse Letter NTD-94-4070 (contnued)

Figure 952 49.5
SPES-2 Steam Generator Instrumentation
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Nonproprietary Copy

Attachment ) to Westinghouse Letter NTD-94-4070

Westinghouse Responses to Questions Concerning the First SPES-2 Experiment
Question 952.50

What basis was used for determining the quantity of fuel rod stored hest used to program the SPES-2
heater rods? Provide the quantity and distribution of AP60) fuel rod stored heat that was simulated.

Response

The SPES-2 tests start from full volume scaled power (o achieve the desired primary and secondary conditions.
The SPES heater roxds have a uniform axial power distribution. When modeling the power decay, the stored
energy effects of the fuel rods, the delayed neutron effects, and the decay power effects are simulated. The
approach used is to have the power supply match the calculated heat flux from the Westinghouse LOFTRAN
code for an AP600 plant transient. By matching the heat flux from the nuclear rod cakculation, the effects of
stored energy, delayed neutron heating, and decay power were simulated. The decay power is based on the ANS
1979 plus two sigma uncertainty, Table 952.49-1 (Artachment 2 to Westinghouse letter NTD-NRC-94-4070,
dated March 31, 1994) provides the power simulated in the first test without the heat loss compensation. To
compensate for the heat loss in the SPES facility, it was determined from pre-test analysis and confirmed from
the hot pre-operational tests that the best simulation of the AP600 would occur if the core power was increased
by 150 kw from 14.5 seconds to the first stage activation of ADS. The SPES-2 power versus time control

approach is given in the response (o RAI 952.49, item b.1 (Attachment 2 to Westinghouse letter NTD-NRC-94-
4070).

Question 952.51

How much mase was simoulated in the SPES-2 secondary?

Response
See the response o0 RAI 952.49, item d.4 (Attachment 2 to Westinghouse letter NTD-NRC-94-4070).

Question 952.52

Define the basis for determining the pressurizer water ievel

Response
See the response 10 RAI 952.49, item d.] (Attachment 2 to Westinghouse letter NTD-NRC-94-4070),

Question 952.53

How were the secondary conditions determined for the first SPES-2 test?

Besponse
See the response to 952.49, item d.2 (Attachment 2 to Westinghouse letter NTD-NRC-94-4070).
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Attachment J to Westinghouse Letter N'TD-94-4079 (continued)

Question 952.54

Provide the scaling rationaies for designing the experiment and the SPES-2 facility so that & similar
scaling rationale can be used to define the ROSA/AP6H) experiments.

Response
The scaling rational for designing the SPES facility and the experiments has been previously transmitted (o the
staff as WCAP-13277, Revision 1 (Westinghouse letter ET-NRC-93-3883, dated May 11, 1993).

Question 95255

How ls heating by delayed neutrons simulated in the SPES-2 power decay?

Response
See response o RAI 952.50 (Atnachment 3 to Westinghouse letter NTD-NRC-94-4070),

Question 952.56
What is the basls for the heat oss compensation progremmed into the SPES-2 heater rods? What s the

relationship between the heat loss compensation sssigned to the SPES-2 heater rods and the heat loss
compensation from the trace heaters?

Response
See the response o RAI 952.50 (Attachment 3 to Westinghouse letter NTD-NRC-94-4070),

Question 952.57

What are the cdosing setpoints for the secondary safety relief valves (SRVs) and the pilot-operated relief
vulves (PORVs)”

Response
Sce the response 1o RAI 952.49, item g (Aitachment 2 1o Westinghouse letter NTD-NRC-94-4070).

Question 952.58
How i the pump speed ramped {0 20rv rpm?

Response
Sec the response W0 RAI 952.49, item ¢.2 (Attachment 2 to Westinghouse leiter NTD-NRC-94-4070).

Question 952.59
Are the pressucizer hester rods wsed to compensate for heat boss from the SPES-2 pressucizer?

Response
See the response to RAI 952.49, item .3 (Anachment 2 10 Westinghouse letter NTD-NRC-94-4070).
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Nonproprietary Copy (Drawings Excluded)

Enclosure to Westinghouse Letter NTD-94.4070

AP6M OSU Test Facility Drawings

LKL920200 Sheet 3, Revision 7, AP600 Long Term Cooling Test Model Isometric-0 Deg Side
LRL920201 Sheet 6, Revision 5, AP600 Long Term Cooling Test Model Isometric-150 Deg Side
LKL930112 Sheets 1-2, Revision 0, CMT/CL Balance Line Small Break LOCA

LKL930104 Sheets 1-4, Revision 1, CMT/CL Balance Line DEG Break LOCA

LKL930105 Sheets 1-2. Revision 1, DVI #1 Line Small Break LOCA

LKL930106 Sheets 1.3, Revision 2, DEG DVI Break Piping Arrangement

LKL930110 Sheets 1.3, Revision 0, PZR/CMT Line DEG Break Pipe Arrangement
LKL930108 Sheets 1-2, Revision 1, Hot Leg Small Break Piping Arrangement

LKL930108 Sheet 3, Revision 2, Hot Leg Small Break Piping Arrangement

LKL930501 Sheet 1, Revision 0, Cold Leg Small Break Pipe Arrangement

LKL930107 Sheet 1, Revision 2, Cold Leg Break Spool



