Mw Energy Systems Box 356
Electric Corporation Pitsburgh Pennsylvania 152300358

AW-97-1098

September 22, 1997
Document Control Desk
LS. Nuclear Reglatory Commission
Washington, DC 20555

ATTENTION: MR. T. R. QUAY

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

SUBJECT: PRESENTATION MATERIAL FROM MARCH 13, 1997 NOTRUMP MEETING

Dear Mr. Quay:

The application for withholding is submitied by Westinghouse Electric Corporation ("Westinghouse™)
pursuant 1o the provisions of paragraph (b) 1) of Section 2790 of the Commission's regulations. It
contains commercial strategic information proprietary to Westinghouse and customari'y held in
confidence.

the proprietary material for which withholding is being requested is identified in the proprietary
version of the subject report. In conformance with 10CFR Section 2.790, Affidavit AW-97-1098

accompanies this application for withholding setting forth the basis on which the identified proprietary
information may be withheld from public disclosure.

Accordingly, it 1s respectfully requested that the subject information which is proprietary to
Westinghouse be withheld from public disclosure in accordance with 10CFR Section 2.790 of the

Commission's regulations.

Correspondence with respect to this application for withholding or the accompanying affidavit should
reference AW-97-1098 and should be addressed to the undersigned.

Very truly yours,

Brian A. Mcintyre, Manager
Advanced Plant Safety and Licensing

Jymli

¢ Kevin Bohrer NRC OWFEN IS 12E20
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AW-97-1098

AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA

COUNTY OF ALLEGHENY

Before rie. the undersigned authority, personally appeared Brian A. Mcintyre, who, being by me
duly sworn according to law, deposes and says that he is authorized to 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, and beliet

Brian A. Mcintyre, Manager

Advanced Plant Safety and Licensing

Sworn to and subscribed

betore me this Az & ¥ LAY
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AW-97.1008

| am Manager, Advanced Pl=z: Safety And Licensing, in the Nuclear Projects Division, of the
Westinghouse Electric Corporation and as such, | have been specifically delegated the function
of reviewing the proprietary information sought to be withheld from public disclosure in

connection with nuclear power plant licensing and rulemaking proceedings, and am authorized

to apply for its withholding on behalf of the Westinghouse Energy Systems Business Jnit

am making this Affidavit in conformance with the provisions of 10CFR Section 2,790 of the

ynmission's regulations and in conjunction with the Westinghouse application for

withholding accompanying this Affidavit

| have personal knowledge of the criteria and procedures utilized by the Westinghouse Energ)
Svstems Business Unit in designating information as a trade secret, privileged or as

conhidential commercial or Hinancie! mtormation

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 Conumission in determining
wheth the information sought to be withheld from public disclosure sh wild be withheld
) I'he information sought to be withheld from public disclosure s owned and has been
held ¢ tid ¢ by Westinghouse
(11) [he information is of a type customarily held in confidence by Westinghouse and not
stomarily disclosed to the public. Westinghouse has a rational basis for determining
the | b information customa held 1in confidence by it and, in that connection
svstem to determine when and whether to hold certain types of information
¢ lence {he apphication of that tem and the substance of that systen
ntutes Westinghouse p { Wnd pr des the ra nal ba requiired
LUnder that svstem. information is held in confidence if it talls in one or more of
several types, the release of which might result in the 1oss of an existing or potential
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(a)

(b)

(©)

(d)

(e)

(H

AW-97-1098

The information reveals the distinguishing aspects of a process (or component,
structure, tool, method, etc.) 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, e.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 p

It reveals cost or price information, production capacities, 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 comnmercial 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:

(a)

(b)

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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(1i1)

(iv)

(v)

AW-97.1098

(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
cdvantage  If competitors acquire components of proprietary information, any
one component may be the key to the entire puzzle, 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

(f The Westinghouse capacity to 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

to the best of our knowledge and belief.

Enclosed is Letter DCP/NRCO0824 (NSD-NRC-97-5080), September 22, 1997, being
transmitted by Westinghouse Electric Corporation (W) letter and Application for
Withholding Proprietary Information from Public Disclosure, Brian A. Mcintyre (W),
to

Mr. T. R. Quay, Office of NRR. The proprietary information as submitted for use by
Westinghouse Electric Corporation is in response to questions concerning the AP600
plant and the associated design certification application and is expected to be

applicable in other licensee submittals in response to certain NRC requirements for

Justification of licensing advanced nuclear pcwer plant designs.
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AW-97-1098

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

(a) Demonstrate the design and safety of the AP600 Passive Salety 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 certified 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 to its customers for

purposes of meeting NRC requirements for advanced plant licenses.

(b) Westinghouse can sell support and defense of the technelogy to its custome:s

in the licensing process.

Public disclosure of this proprietary 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 withou: commensurate expenses. Also, public
disclosure of the information would enable others to use the information to meet NRC
requirements for licensing documentation without purchasing the right to use the

information.
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AW-97.1098

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

and the expenditure of a considerable sum of money.

In order for competitors of Westinghouse to duplicate this information, similar
technical progra=s vould 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.
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B WESTINGHOUSE ELECTRIC CORFPORATION w

Analysis Of The SPES Facility With The Westinghouse
NOTRUMP Code
Prepared By:
A. K Gagnon
Advanced & VVER Plant Safety Analysis
Westinghouse Electric Corporation

Presented At:
Westinghouse Office
Rockville, Maryland

March 13, 1997
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B WESTINGHOUSE ELECTRIC CORPORATION @

Overview

Review Of Test Matrix

NOTRUMP Noding Diagram

Pressurizer Mixture Level Correction

Review Of 2 Inch Cold Leg Break Results (Test S003¢3)

Discussion Of Revised 2 Inch Celd Leg Balance Line Break Results (Test S01007)
- Resulis Presented in Report Did Not Model Correct Break Location
Discussion Of SPES Validation Report Summary Section (Section 7.4)

N0 T SFE S Hesults
Masch 13 V997
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B WESTINGHOUSE ELECTRIC CORPORATION B

Pressurizer Mixture Level Correction (Example)

SPES-2 2 Inch Cold Leg Break SSUOSOJ)
Pressurizer Level (Relialtive to Bottom Tap)
Figure-3
- fesl Deota
HNOIN 'Y L O - T
e MOTRUMP (Non | Model Version)
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B WESTINGMOUSE ELECTRIC CORPORATION B

2 inch Cold Leg Break (S00303) Resuits Summary

s NOTRUMP Predicts Delayed ADS Actuation Relative 1o Test Data
-~ Test ADS Time = 896 Seconds
- SOU36) Simalation = 1223 Seconds

* Delays Related To Delay In SG Downside Tube Drain And Subscquent Level Formation
In RCS Cold Legs
- Resulis In Delayed Cold Leg Balance Line Vapor Formation And Subsequent CMT
Draining
¢« No Core Coverage Concerns Exhibited By NOTRUMP Or Test

- NOTRUMP Predicts Lower System Mass At IRWST Injectior Time Compared To
Test

NOTHUSAF SPE 5 Hewe.
Masch 13 1997
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TABLE "3.1.1
§00303 SEQUENCE OF EVENTS

i | WEERMEIET LT
I | | SPES-2 . NOTRUMP f
, Event { Definition ! seconds) seconds) |
| Break Ovenr | 0 p— - ! o) |
| Reacior Trp R P = 300 psi ' ' | 9 :
1 msLiv R« 2 see | 54
S Signal P 1700 psi l 68
MFW.IV Close S« 2 sec 49 :
CMT.IV Open S+ lsec 59 —]
RCPs Tnp $+ 162 sec LE 1
CMT-A Swarus 10 Drun CMT level stans 1w drop -840
CMT-B Stans 0 Dran CMT level starts to drop ~-810 |
ADS-| CMT lavel 67% 1223
« 30 sec
Accumulators San Flow > 0 1258
ADS-2 CMT level 1318
67% « (25 sec.
ADS-3 CMT leval 1438
67% « 248 sec.
Accumulators Empty Sharp Flow Decrease -1876
that follows Level = <0
i oaney Later of CMT level 2378
20% + 60 sec.
| IRWST Injecuon - - 2510
v -
Rev 0

" GeeOIEE 12881 7Y) wpl 1912179

1319
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B WESTINGHOUSE ELECTRIC CORPORATION B

2 Inch Cold Leg Balance Line (S01007) Results Summary

Results Reported Does Not Accurately Rellect Test Break Location
- Break Modeled In Upper Fluid Node (FN-163) Instead Of Lower Fluid Node (FN-164)

Modified Break Location Results In An Additional Delay In Achieving ADS Actuation
Compared To Test Facility

- Test ADS Time = 1072 Seconds

-~ Original S01007 Simulation = 1321 Seconds

- Revised S01007 Simulation = 1532 Seconds

Results Esseatially Identical For First 750 Seconds Of Transient Simulation
- Differences Observed In Behavior Of CMT-8

- CMT-A Mixture Level Observed Te Hang-up Just Prior To ADS Setpeoint
No Significant Impact On Safety (Core Coverage) Observed

- NOTRUMP Predicts Lower System Mass Than Observed In Test At IRWST Injection
Time

¥ ol 7
L ]

NOTHUME S 55 Bg ke
Maich * > 1997
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SPES-2 2-!nch Cold Leg Balcnce lLine
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B WESTINGHOUSE ELECT! IC CORPORATION B

Validation Report Summary Section

Timing Related Issues

- NOTRUMP Consistently Predicts Delayed ADS Actuation And IRWST Injection
Relative To Test

i Inch Cold Leg Break Is An Exception
Flow Related Issues

- NOTRUMP Reasonably Represents Break, ADS 1-3, ADS 4, CMT Recirculation,
Accumulator, and IRWST injection Flows

NOTRUMP Consisiently Under-predicts PRHR Heat Transfoer
- Only Impacts Smail Rreak Simulations (Less Than 2 Inches In Diameter)

NOTRUMP Consistently Predicts Conservative System inventory Relative To Test At
IRWST Injection Time

NOTHUME SHFE S Hesolts
Marchy 13 1997
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SPES COMPARISONS

Balance Line Sustained Draining
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SPES COMPARISONS
ADS-4
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SPES COMPARISONS
IRWST Injection
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SPES COMPARISONS
IRWST Injection
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SPES COMPARISONS

Average CMT Recirc Flow
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SPES COMPARISONS
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SPES COMPARISONS

Average Break Flow
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SPES COMPARISONS
Average ADS 1-3 Flow
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SPES COMPARISONS
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SPES COMPARISONS
Average IRWST Flow
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SPES COMPARISONS

Average IRWST Flow
Lne -8

0 0.1 0.2 0.3 0.4 0.5

Predicted (Ibm/sec)

Note: SO0708 - IRWST fow nat fully Seveped yel.

S00303

| $00401

®
500608
S00708

.
500908

e—

| $01007



S6LIL1IAL Jaa o) D00 W

il

TABLE 7.2
SPES-2 TEST MATRIX
T e T —— . S —
Test Description
(APSSS Tramsient Stmtes Momsafety APS88 Sengie Fadure
Test Type Semsdnicd ) sristed >ysiemms Semmstuicd € weannnune aat
Sesall Brcak I cold leg break CVCS, NRHR, and Onc of two lowth stage | Masmmese CMT bestup poss
{Note 2). boltom of SFWS off No operator | valves va loop B to ADS actuation
loop B (Nose 1) scuons (OAs)
Smal! Beesk 1w cold leg beeak, CVCS, NRHR O8F, Onc of two lownh stage | Thas test deloted duc 1o APo
bottom of loop B SFWS oe (Noie 3) valves ve loop B design changes
No OAs.
Semall Beeak 2w cold lcg becak, CVCS, MRHR, and Omc of two lowrth stage | Kelorence cold g tncab

butiven of luop B

SFWS ofi Ne OAs

valves om boup B

Senall Brcak

2w cold leg becak,

CVCS, NRHR, and

One of two fowth stage

buttum of locp B SFWS on (Nete 3) valves on loup B Sysiem InicTa hons
Small Broak 2m DVI beeak CVCS, NRHR and Onc of two founth stage | Asymmcun (M1
SFWS off. No OAs valves on loop B pestonman «
Small Break DEG beeak of DVI CVCS, NRHR, and Omnc of two stage | and | Complcie loss of one of twe

SFWS off Ne OAs.

siage { valves

e ion How pades

Smatl Bresk

2 becsk 1o cold
g/ MT B balance hinc

CVCS, NRHR, sad
SFWS olf

One of two fowsth stage
valves on loop B

Eramner clicat on (M doasn
down

Smail Becak

DEG beeak of u cold
k g/CMT B balance hinc

CVCS, NRHR, and
SFWS olf No OAs

Onc ol two stage | and
stage 3 ADS valves

No dohivery feom lashicd
oM




Figare 7.3-1 SPES-] Test Facility
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Figure 722 NOTRUMP Noding Disgram (Fluid Nodes) for SPES-2 Jacility
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Analysis of the OSU Facility With the Westinghouse
NOTRUMP Code

Bob Osterrieder

Westinghouse Elecinc

March 13, 1997



Overview

Review of Test Marnx
NOTRUMP Noding Diagram
Review of 2 Inch Cold Leg Break Results (Test SB18)

Discussion of OSU Valigation Report Summary Section (Section 8.4)



423 Selected Oregon State University Tests for Analvsis

A 1otal of seven OSU tests six small-break LOC A tests and an inadvement ADS actuation test 1ere

«eiect2g for analysis with the NOTRUMP cnge  The selected tests cover the range of break locatiors

o3 sizes that were ‘ested in the OSL' fagil 411 resty anaivzed use oniy the passive emergenc: (ore
CJOUAG $slems 10 Mitigate the transient and 1O maintain core cooling  The tests include

SB18 Z.n cold leg break in the bottom of cold leg 3. Thus 15 a repeat of the reference test 1ot
the OSU test matnx and simulates a tvpical small-break LOCA case

¢ SB23 0DSan cold lag break in the bottom of :old leg 3 This test 1¢ the smallest dreak
performed for the facility and provides a break size companson o the reference case

¢ ST13 2an break in DV! hine | This test provides a different break location for the same size
break as the reference case.

« SB12 Jouble-ended DVI line break of DVI line |. One half of the safety injection 15 lost to the
containment. This break. along with test SB13, gives a break size sensitivity for the same break
location -

¢ SBO9 lan cold leg balance iine break is also a different break location for the same size break
as the reference test.

+ SBI0 double-ended balance line break. This test. along with test SBO9. gives another break size
sensitivity at a different break location.

¢ SB14 inadvertent ADS acruation. This test provides the system response to the no-break LOCA
event :

The compinations of the selected OSU tests exercise the NOTRUMP code over a wide range of break
sizes and locauons, which allows examination of different performance aspects of the APSOU passive
emergency core cooling systems so that the code 15 adequately validated.

™ aps0OEE w4 wpf (5020097 82-17 Rev |
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Figure 8.2:1 Isometric Drawing of the Oregon State University Test Facility
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Figure 8.2.2 NOTRUMP Noding Diagram (Fluid Nodes) for Oregon State University Facility

M AP0 w4 wpl 15020097 8.2-21 Rev. |




OSU 2 Inch Cold Leg Break (SB18) Results Summary

o NOTRUMP Pregicts Delayed ADS Actuation Relative to Test Data
Test ADS Time = 390 seconds

SB18 Simulation = 548 seconds

0 Delays Related to Delay in Fluid in Top of CMTs Reaching Saturation

Results in Delay in Stant of CMT Draindown Phase

0 No Core Coverage Concerns Exhibited by NOTRUMP or Test

NOTRUMP Fredicts Lower System Mass During Most of Transients
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TABLE 80141

SBIS SEQULENCE OF EVENTS

ost NOTRUMP
Event Definition seconds seconds =

Srean rety
{ R Signal .
l 5 Signal s ‘
| MFW lsolauon Vaive Closes 1 16 '
CMT lsolauon Valves Open I § | e |
| RCPs Trp ' - 4 ;
I CMT. | Stans Draindown Phase CMT level Jropping and top 160 184 l
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Validation Report Summary Section for OSU

0 Timing Related Issues

NOTRUMP Consistently Predicts Delayed ADS Actuation Relative 10 Test

0 Flow Related Issues
NOTRUMP Consistently Underpredicts the Mass Through ADS 1-3 Valves
NOTRUMP Consistently Overpradicts Break Flow by the Same or Greater
Amounts than the Jnderprediction of ADS 1-3 Flows

0 NOTRUMP Consistently Under-predicts PRHR Heat Transfer
Only impacts Small Break Sizes (Less than 2 Inches in Diameter)

0 NOTRUMP Consistently Predicts Conservative System Inventory Relative to”
Test
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NOTRUMP SUMMARY REPORT

PURPOSE:

To bring togethier the PIRT, descriptions of imporiant NOTRUMP models, and resulls from the
FVi? {Finat Validation Report) in a form suitable for discussion with the ACRS subcommitlee
REPORT WiLL EMPHASIZE AREAS OF PARTICULAR INTEREST TO ACRS:

- relationship of PIRT 1o key models

- assumplions and range of application

- deficiencies and assessment of impact
REPORT WILL ALSO ADDRESS ISSUES RAISED IN NRC REVIEW OF FVH
REPORT OUTLINE:
i KEY MODELS IDENTIFIED BY THE PIRT

W KEY MODEL SUMMARY DESCRIPTIONS

MODEL VALIDATION SUMMARY (SINGLE ECFECTS TESTS)/ CONCLUSIONS

INTEGRAL TEST VALIDATION SUMMAR . CONCLUSIONS

AP60C APPENDIX K APPLICATION




REPORT CONTENT

REPORT WILL FOCUS ON (AND ALL RECENT CODE CHANGES WillL BE RELATED TO ) THE
FOLLOWING KEY MODELS IDENTIFIED BY THE PIRT:

- drift flux moael (vertical and horizontal)

- mixture level tracking model

- hydraulic resistance model

- condensation heat transfer models for RCS
- heal transfer model for PRHR

- critical flow model
- thermal stratification modei

FOR EACH MODEL.:

- describe in summary form (reference NOTRUMP seclions for numeri~al or coding
details)

- identify assumpltions used in the modet

- identify range of applicability, and demonsirate that caiculations of AP600 and integral
tests are within range most of the time

- discuss separale effects validation resuits, what they indicate about potential
compensating effects in integral tests

- discuss identified deficiencies, expected ‘mpact on resulls, and why code is sh'l
applicable




REPORT CONTENT
INTEGRAL EFFECTS TESTS:
- evaluate code mis-predictions in terms of identified modei deficiencies

- conclude that system mass prediction is conservative, and compensating effects are
known and undersiood

APS00 APPENDIX K CALCULATION:

- discuss additional r onservalive assumptions



EXAMPLE MODEL SUMMARY

MIXTURE LEVEL TRACKING MODEL:
DESCRIPTION:

- includes bubble rise, fluid node stacking, mixture ievel overshoot, reflux Howhnks,
contact coefficienis code mods.

- focus on caiculation of vapor flow from twa ghase mixture o vapor bubbie, not coding
logic to make model work

ASSUMPTIONS:
- stratified conditions are assumed 1o always exist
- no entrainment of liquid from lower mixiure to vapor phase
RANGE OF APPLICABILITY:
- pooi entrainment data will quantify importance of entrainment above the mixiure level
- stratified break flow tests will quantify importance of entrainment {0 lees

- contirm that caiculated conditions are within range most of the time
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PROPOSED ACRS AGENDA

FIRST DAY:

.

INTRODUCTION

brief overview of AP600 design and small break LOCA scenario

NOTRUMP CODE OVERVIEW

development and licensing history
overall code structure

KEY MODELS IDENTIFIED BY THE PIRT
retationship of PIRT to phenomena, modeis used to simulate phenomena
KEY MODEL DESCRIPTION / SEPARATE EFFECTS ASSESSMENT

model summary
assumptions

range of applicability
validation



PROPOSED ACRS AGL “CA

SECOND DAY:
V. INTEGRAL TEST ASSESSMENT

present SPES, OSU comparisons
vi. CONCLUSIONS

NOTRUMP is applicable for use in AP600 small break LOCA
Vil. AP600 APPENDIX K APPLICATION

list Appendix K requirements which will be applied

identify additional conservative assumptions to be made
identify conservative features ideutified by code assessment



DOCUMENTATION CLOSURE

Bob Osterneder
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Figure 1.2:1  NOTRUMP Noc:ag Scheme for the APS00 Plamt
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Figure 3.5.14 NOTRUMP Model for Demonstration Problem
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DISCUSSION OF USE OF QUENCH ODEL

Bob Osterreder

Westinghouse Electnc



Auench Mmodel developed for cases with core noges that uncover then have
sOme recovery

—

Juench moge!l onginally used for all reported G2 runs

Quench mogdel onginally used for all reported ACHILLES runs

Code changes during project along with test cases indicated no need for use of
auench model in final calculations therefore, quench model description not
ncluced in repon

n closing out documentation. repeated calculations wrth final coge version. final
options (quench mode! off, dithing off)

Repeat of base ACHILLES calculations with guench mode! oft showed no
diference n resulits

Repeat of ACHILLES noding study Section 43.4 (4, 12, 24 & 48 noces)
showed no difference in results except for 4 node case only (mixture ‘evel
spikes - 4 node case uses quench model o eliminate spikes)

Section 4 3.4 conciudes that we wiil use approximately 1 foot axial noding for
NOTRUMP simulations of heated bundies or cores. Therefore, 4 node case not
Jsed to justify bigger nodes and not imponant to support final model

Auench model NOT USED for any reported OSU or SPES-2 runs

Repeat of all G2 calculations indicated need for quench maogdel for a few cases
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} TABLE 4.4.3 |
, G2 LOOP CORE UNCOVERY TEST PARAMETERS f
i lnitial Bundle | |
Pressure Bundle Power Water Level l Tests Analvzed
Run Number psia) MW (im.) | with NOTRUMP
" "9 0.603 ! 114 I /
18 778 0.282 138 l /
717 96 0908 102 |
718 799 1.258 %0 | l
719 194 0.267 138 i
720 398 0618 16 l
121 194 0914 102 |
722 398 .64 54
723 198 0614 114
724 - 0.282 126 /
728 - 0.599 9% 7
726 96 0857 34
77 97 1.247 78
728 50 0.596 84
7 50 0.2%0 14
730 50 0.894 56
731 50 | 244 s4
m 18.1 0.254 102
13 158 0.600 by
34 16.1 0.900 80
"8 16.7 1.249 s4 1
36 153 0.253 102 |
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SUMMARY OF 32 CASES WITi FINAL CODE VERSWEN AND OPTIONS
‘Quencn Moge! Of)

NSD = No significant aitference

Case Base =igh Leakage LOw Leaxage

718 NSO NSO NSD

716 NSD NSO ‘ NSD

719 NSD NSD NSD

720 NSD NSD NSD

724 NSD NSD NSD

728 NSD NSO NSD

728 NSD NSD mixture evel

spike

729 mixture leve! NSO NSD
SpIkes

732 mixture level mixture level mixture level
Spike spikes spike

733 run aboned run aborted some early
~ 200 sec ~ 220 sec difterences.

level spikes
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