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{ Enclosed are six (6) copies of the view-
graphs used at the meeting among USNRC, [
the B&W Owners Group, and MPR on June 19, i

4 1986. i
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AGENDA

1 OPENING COMMENTS G. R. SKILLMAN
.

2 GENERAL OBJECTIVES OF MPR

THE SENSITIVITY STUDY'

.
..

'
3 DESCRIPTION OF MODELS MPR

,

i

4. COMPARATIVE ANALYSIS MPR

MATRIX

5 VERIFICATION PROCESS MPR

%

'

6. SCHEDULE FOR PEER CHARLES TURK
REVIEW MEETINGS

7 CONCLUDING REMARKS G. R. SKILLMAN

-s

' . . . . . -
. _ _ _ _ _ _ _ _ . _ . _ _ _ . _ _ _ _ _ _ . __
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GENERAL OBJECTIVES OF THE SENSITIVITY STUDY

FOR B&W PLANTS VS. OTHER PWRs

CHARACTERIZE RESPONSE-

** NORMAL CONDITIONS

UPSETS AND ACCIDENTS**
*

INCLUDING COMPOUND UPSETS NOT
NORMALLY INCLUDED IN FSARs

,

I EVALUATE SAFETY MARGINS:-

** OVERPRESSURE

** DNBR

** KW/F00T

OTHER, IF APPROPRIATE**
-

-
1

|

RECOMMEND CORRECTIVE MEASURES FOR B&W UNITS, IF*

|
|

UPSETS OF A SPECIFIC KIND ARE MORE LIKELY-

t

SAFETY MARGINS IN SPECIFIC UPSETS ARE-

SIGNIFICANTLY SMALLER

,

, . - . . - , , . ,-,-.-.n...--, , . . - . . . - - - - , - . - . -
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DESIGN SAFETY LIMIT ( 2500 PSI1.3 DNBR

.KW/FTA
=

a ,

. DESIGN

SAFETY-

MARGIN

OPERATIRG

SAFETY

MARGIN

PLANT PROTECTION SYSTEM
,,

;

(REACTOR PROTECTION SYSTEM /
ENGINEERED SAFETY FEATURE

SYSTEMN MERGENCY FEEDWATER

SYSTEM LIMITS)

%

NORMAL OPERATION ENVELOPE
,, ;

|
0 MARGINS
0 TIME TO REACH LIMITS
0 FREQUENCY OF OCCURRENCE

-

|

- - . . . . . . _ . . - ..
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DESCRIPTION OF MODELS

* UNITS ANALYZED

TWO B&W UNITS-

[MAY ADD A THIRD 1

,

ONE CE UNIT, PRE-75-

WILL EXAMINE DIFFERENCES WITH A POST-75
UNIT

, -

O N E JL U N I T, RECENT, D-TYPE RSGs
-

WILL EXAMINE DIFFERENCES WITH A PRE-75
UNIT

.

-- - .,-. ,, , - , . - . - , a n- , , - . - - - - _ _ - - - - - - - - - - - -
-



_ _ _ _ . . _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ . ___ ._

,

.

ANALYSIS NATRIX: STUDY OF THE SENSITIVITY OF BtW PWRS VS. OTHER PWRS
PRELIMINARY

TRANSIENTS ANALYZED MODEL FSAR FURPOSE

1 SMALL OfSTURBANCEs. wITHouT CONTROLS *

A. REACTIVITY STEPS
3,

'

(1) HIGH power X
(2) Low power X

B. STEAM Flow STEPS * QUANTIFY TIME To REACH
DEFINED LIMITS FoR KEY

(1) HIGH power X VARIABLES wlTH THE * BARE *
(2) Low power X PLANT (No CONTROLS) AS A*

QUANTITATIVE MEASURE OF
SENSITIVITY FoR B & W , jL
AND CE PLANTS.

C. FEED Flow STEPS
'

(1) HIGH power X
(2) Low power X)

D. REACTIv!TY IMPULSES

(1) HIGH POWER X
(2) Low power X

E. STEAM Flow IMPULSES DETERMINE TRANSFER FUNCTIONS*

(INPUT-OUTPUT MAGNITUDE AND
(1) HIGH power Xh PHASE VS. FREQUENCY) FOR#

(2) Low power Xj PURPOSES OF CHARACTERIZING
DIFFICULTY oF CONTROL.

F. FEED Flow IMPULSES

(1) HIGH power X.

(2) Low POWER {

,

i

o

.
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ANALYSIS MATRIX: STUDY OF THE SENSITIVITY OF B&W P.W R S VS. OTHER PWRS
PREllMINARY

PAGE 2

TRANSIENTS ANALYZED MODEL FSAR PURPOSE

.

2 SIGNIFICANT DISTURRANCES. WITHOUT CORRECTfvE ACTION
A. ROD DROPS

,
.

SMALL 6K x x ASSESS DIFFERENCES AMONG''

PWRS IN SAFETY MARGINS FORLARGE 4K x x 1 THIS DISTURBANCE.
* "CALIsRATE" MODEL FOR SAFETY
MARGIN ESTIMATION FOR DIS-#
TURBANCES OF THIS TYPE.

*
VERIFY MODEL DYNAMICS FOR

4 REACTIVITY DISTURBANCES.
-

B. TURBINE TRIP x ASSESS DIFFERENCES AMONG
*

PWRS IN SAFETY MARGINS FOR
THIS DISTURBANCE..

C. LOSS OF ONE FEED PUMP x ASSESS DIFFERENCES AMONG
*

PWRS IN SAFETY MARGINS FOR
THis DISTURBANCE.

! D. LOSS OF ALL FEED PUMPS x ASSESS DIFFERENCES AMONG
*

PWRS IN SAFETY MARGINS FOR
THIS DISTURBANCE.

E. LOSS OF ONE COOLANT PUMP x

3 SIGNIFICANT DISTURBANCES. WITH CORRECTfvE ACT10N
A. ROD WITHDRAWAL ACCIDENT, HIGH POWER x ASSESS DIFFERENCES AMONG*

PWRS IN SAFETY MARGINS FOR
THIS DISTURBANCE.

8 TURBINE IRIP
(1) NORMAL STEAM RELIEF W/Rx CursACx x EVALUATE CAPABILITY OF PWRS*

TO WITHDSTAND LOAD REJECTION
WITHOUT TRIP.

(2) NORMAL STEAM RELIEF W/Rx TRIP x x ASSESS DIFFERENCES AMONG
' *

{ PWR$ IN SAFETY MARGINS FOR*

THIS DISTURBANCE.
:
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ANALYSIS MATRIX: STUDY OF THE SENSITIVITY OF B&W PWRS VS. OTHER PWRS
PREllMINARY

PAGE 3

TRANSIENTS ANALYZED MODEL FSAR PURPOSE

3 SIGNIFICANT Of1TURRANCES. WITH CORRECTIVE Actron .

B. TURBINE TRIP (CONTINUED)
* *

(3) STEAM RELIEF SYSTEM x EVALUATE SUSCEPTABILITY OF
MALFUNCTIONS PWRS TO OVERCOOLING'ON STEAM

RELIEF CONTROL MALFUNCTION.
'

'
C. LOSS OF ONE FEED PUMP x ASSESS DIFFERENCES AMONG

PWRS IN SAFETY MARGINS FORs

THIS DISTURBANCE.
,

EVALUATE CAPABILITY OF PWRS*

To wlTHSTAND THIS DIS-
k TURBANCE WITHOUT TRIP.

D. LOSS OF ALL FEED PUMPS
Rx TRIP
(1) NORMAL EMERGENCY FEED x x "EALIBRATE" MODEL FOR SAFETY*

MARGIN ESTIMATION FOR DIS-
TURBANCES OF THIS TYPE.

'
(2) DELAYED EMERGE'NCY FEED x ASSESS DIFFERENCES AMONG

PWRS IN SAFETY MARGINS FOR
THIS DISTURBANCE.

(3) NO EMERGENCY FEED, BLEED-AND- OTHER ANALYSES ASSESS DIFFERENCES AMONG*

FEED DECAY HEAT. REMOVAL VERIFIED FOR PWRS IN SAFETY MARGINS FOR
THE PURPOSE THIS DISTURBANCE.

[* ASSESS DIFFERENCES AMONG(4) EXCESSIVE EMERGENCY FEED x
| PWR$ IN SAFETY MARGINS FOR

THIS DISTURBANCE.
* EVALUATE SUSC EPT AB IL ITY OF

PWRS TO OVERC00 LING ON THIS
DISTURBANCE.

:
r
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ANALYSIS MATRIX: STUD? 0F THE SENSITIVITY OF B&W PWRS VS. OTHER PWR$
PRELIMINARY .

PAGE 4
! TRANSIENTS ANALYZED MODEL FSAR PURPOSE

3 SisNirecANT DisruRaANcts, wiTw Corrective ACTION -
,

(CONTINUED)<

E. CONTROL SYSTEM UPSETS: ,
,

ICS power FAILURES * wlTHl

'

(1) VARYING FEED SYSTEM INITIAL * ASSESS DIFFERENCES AMONG
CONDITIONS x PWR$ IN SAFETY MARGINS FOR

THIS DISTURBANCE.

* EVALUATE SUSCEPTABILITY OF j' PWR$ TO OVERC00 LING ON THIS

(2) VARYING FEED SYSTEM x
EONFIGURATIONS

F. LOSSES OF COOLANT FLOW

[l
(1) LOSS OF ONE PUMP x * ASSESS DIFFERENCES AMONG

PWRS IN SAFETY MARGINS FOR
THIS DISTURBANCE.

* *
. EVALUATE CAPABILITY OF PWRS

TO WITHSTAND THIS DIS
TURBANCE wlTHOUT TRIP.,

[* ASSESS(2) LOSS OF ALL PUMPS x x DIFFERENCES AMONG
PWRS IN SAFETY' MARGINS FOR
THIS DISTURBANCE.

* " CALIBRATE" MODEL DYMAMICS
FOR DISTURBANCES OF THIS
TYPE.

* ASSESS DIFFERENCES AMONG
| ( PWRS IN SAFETY MARGINS FOR
] THIS DISTURBANCE.

:

*
: FOR PLANTS OTHER THAN B&W, PLAUSIBLE P0wER SUPPLY FAILURES WILL BE EVALUATED ON AN
' AD HOC BASIS.

i

. _ . _ - _ .
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ANALYSIS MATRIX: STUDY OF THE SENSITIVITY OF B&W PWRS VS. OTHER PWRS
PRELIMINARY

PAGE 5

TRANSIENTS ANALYZED -MODEL FSAR PURPOSE
.

*

G. LOSSES OF COOLANT
SPECTRUM OF BREAK SIZES x** ASSESS DIFFERENCES AMONG

PWRS IN SAFETY MARGINS FOR,

THIS DISTURBANCE. *

4. CONTRot SysTEn ANAtysEs ann O P E R A f t o f1 A t RURDEN

A. Rx TRIP WITH AND WITHOUT
(1) SECURING STEAM LOADS x * ASSESS DIFFERENCES AMONG

PWR$ IN OPERATOR BURDEN FOR,

A RELATIVELY FREQUENT UPSET.

(2) INCREASING MAKEUP x

*
s. OPERATOR MANUAL CONTROL REQUIRE- ASSESS DIFFERENCES AMONG

MENTS IN RESPONDING TO SELECTED PWRs IN SACKING UP AUTO-
PAILURES OF AUTOMATIC CONTROL LOOPS x MATIC CONTROLS.

5 VERiricAvioN ANAtysEs

*
A. B&W UNIT RESPONSES COMPARE MODEL PREDICTIONS

AGAINST ACTUAL PLANT
RESPONSES FOR SELECTED
TRANSIENTS.

(1) IURBINE TRIP WITH Rx TRIP x

(2) LOSS OF ONE FEED PUMP x

(3) TURBINE TRIP WITHOUT Rx TRIP x

(4) LOSS OF ALL MAIN FEED PUMPS x
DELAYED EMERGENCY FEED x

OTHER ANALYSES AND TEST DATA WILL BE USED IN THIS EVALUATION, AS APPROPRIATE.**

.
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ANALYSIS MATRIX: STUDY OF THE SENSITIVITY OF BtW PWRs VS. OTHER PWRs
PRELIMINARY

PAGE 6

IRANSIENTS ANALYZED MODEL FSAR PURPUSE

.

a. CE vn: T nEsrONsEs
(1) Loss or att main FEEN runes x

" .

c- 3L u n : T nEsponsEs ,

' (1) PanTIAL Loan nEJECTIoM X

I (2) Tunsent inte wlTH RX Tale x

1 (3) PanTIAL Loss oF FEEDWATEn X

'
.

1

i

I

g

1

|

!

,

!

l

'

>

;
.

I

!
.

I

i

.

7
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APPROACH TO VERIFICATION OF MODELS

* ADD COMPLEXITY AS REQUIRED

;

** BOUNDARY CONDITIONS

CONTROLS AND PROTECTION DETAILS |
**

** MODELING SOPHISTICATION

,

'
!

.. .. .
.. .. _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ - _ _ _ _ _ _ - _ -
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OVERALL PLANT PZR

PORY ADIABATIC STEAM / WATER INTERFACE
- INSURGE

HOMOGENOUSSTEAM/WATERMh[rUREy
- UUTSURGESPRAY

(p *
SPRAY /PORV

^ : 2-=: ay-

SSV TBV
a a

EXp
x

--*

g / MISV
TSV

p
TCV

_

-

7
O.

x
FWV

RX LOOPS SG FP
,

1 GROUP KINETICS, HOT LEG ENERGY 1 EQUIVALENT SG 1, 2 PUMPS*

L' = 0 STORAGE VARIABLE SP
1 "OUMMY" FOR -

*
DOPPLER COEFFICIENT COLD LEG ENERGY ASYMMETRIC FLOW

MODERATOR COEFFICIENT STORAGE*

*
1 LUMP FUEL ENERGY PROGRAMMABLE

"

STORAGE FLOW

*
SINGLE NODE FUEL
/ COOLANT HEAT

TRAt.4SFER

!

MODELING APPROACH

.
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UTSG

" WS
*

THERMAL EQUILIBRIUM
BETWEEN VAPOR AND

NEGLIGIBLE CHANGE LIQUID PHASES*

IN VAPOR PHASE MASS

STORAGE PROGRAMED RISER Flow
*

WITH STEAMING RATE
*

100% EFFECTIVE i
' M "~

SEPARATOR
', DYNAMIC MOMENTUM

BEAEE
MFWEFW a o a o

DYNAMICALLY CONSTRAINED

DOWNCOMER FLOW

*
CONSTANT HEAT 1 LUMP DYNAMIC ENERGY
ADDITION RATE IN BALANCE AROUND EACH OF
TUBE BUNDLE REGION p0LLOWING:

DRUM*
EQUAL STEAM AND [~

'
-

LIQUID PHASE |
-- -- 1 DOWNCOMER UPPER-

DOWNCOMER LOWER-
<

TH / \ TC ,

*
1 LUMP DYNAMIC

ENERGY BALANCE

PRIMARY HEAT

IRANSFER TO IUBE

BUNDLE flu!D

MODELING APPROACH

. - . _ . _ . _ . . _ - . .. ..
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OTSG

TH

l
9

1 LUMP UYNAMIC ENERGY EVAPORATIVE HEAT

BALANCE AROUND SH REGION EFW , TRANSFER UVER ENTIRE
o

S BUNDLE
RATE OF CHANGE OF VAPOR

IIASS NEGLIGIBLE IN IIASS OR
BALANCE AROUND SH REGION

EVAPORATIVE HEAT
*

'
TRANSFER OvER
" SUBMERGED" SECTION_ _

fiFW* q onty

INSTANTANEOUS HEAT

BALANCE WITH ASPIRATING
FLOW

*
CONSTANT RATE OF HEAT

ADDITION IN BOILING
SECTION OF IUBE BUNDLE DOWNCOMER FLOW

'

.. . UYNAMICALLY CONSTRAINED

STEAM AND LIQUID BY Il0 MENTUM BALANCE

PHASE VELOCITIES EQUAL CONSIDERING

- HEAD OF FLUID
1 LUMP UYNAMIC ENERGY

IN IUBE BUNDLE
BALANCE AROUND 00WNCOMER

AND BOILING SECTION - HEAD OF FLutD
IN DOWNCOMER

"

- 1 LUMP BOILING
REGION PRESSURE

LOSS

- 1 LUMP DOWNCOMER

PRESSURE LOSS

(0RIFICE PLATE)

MODELING APPROACH

_ __ _ _ - . . _ _ _ _ _ .
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F-01-17-2.

S/27/06 -

Test Data
- - - Model Simulation |
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F-62-27 ,3
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DM

- -- Model Simulation

NOTE: Test Data for TSAT unavailable.
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CP,2 AS$2CIATES *

F-42-27-4.

5/27/es
- Test Data

- - - Model Simulation

Note: Makeup to reactor coolant system not simulated, leading
to discrepancies in reactor coolant volume and pressure
response in the long term.
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s/27/sc Test Data
- - - Mooel Simulation
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