SOUTHERN CALIFORNIA EDISON, SAN ONOFRE
NUCLEAR GENERATING STATION 2 AND 3
(SONGS 2 & 3)

CEN 266(S)-NP

SONGS-2 CYCLE 1
CPC AND CEAC
DATA BASE

COMBUSTION ENGINEERING, INC.
Nuclear Power Systems
Power System Group

Windsor, Connecticut 06095

March, 1984

8408270416
B38°23884 44081

PDR



LEGAL NOTICE

This response was prepared as an account of work sponsored by Combustion

Engineering, Inc. Nazither Combustion Engineering nor any person acting on its
behalf: :

Makes any warranty or representation, express or implied including the
warranties of fitness for a particular purpose or merchantability, with
respect to the accuracy, completeness, or usefulness of the information
contained in this response, or that the use of the information contained
in this response, or that the use of any information, apparatus, method,
or process disclosed in this response, or that the use of any
information, apparatus, method, or process disclosed in this response hay
not infringe privately owned rights; or

Assumes any liabilities with respect to the use of, or for damages

resulting from the use of, any information, apparatus, method or process
disclosed in this response.
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ABSTRACT

This document provides the data base constants for the Core Protection
Calculator System consistent with the functional design described in the CPC
Functional Design Specification (References 1), the CEAC Functional Design
Specification (Reference 2), and the certified CPC FORTRAN Simulation Cods.
The data base constants are contained in data files in Section 3.1. These
files use nomenclature and vector location numbers consistent with the CPC
FORTRAN Simulation Code. Section 3.2 contains a cross-reference table which
correlates the CPC FORTRAN Simulation Code nomenclature to the CPC and CEAC
Functional Design Specification nomenclature. In addition to the data base
constants, initialization criteria are contained in Section 3.3.

The constants contained in this document are applicable to the first fuel
cycle operation of the SONGS-2 plant.
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1.0 INTRODUCTION

1.1 PURPOSE
The purpose of this document is:

(1) To specify the CPC and CEAC data base constants applicable
to the SONGS-2 Cycle 1 software described by References
1, the CPC Functional Design Sperification, and Reference 2,
the CEA Calculator Functional Design Specification.

(2) To specify the SONGS-2 Cycle 1 data base constants applicable
to the certified CPC FORTRAN Simulation Code.

{3) To serve as the design interface document between C-E
engineering groups responsible for the specification and
implementatior respectively, of the CPC/CEAC design.

1.2 SCOPE

The CPC/CEAC system, as functionally describe. in References Ya
and 2, is implemented in assembly language ard also exists as a
FORTRAN simulation. This document provides:

(1) Data base values for the protection system algorithm constants
denoted by References 1, and 2 for use in the assembly language
implementation and :

(2) Selected data base values for those protection system
algorithm and simulation associated constants required Dy

the FORTRAN Simulation Code, and

(3) Initialization criteria recuired by the system implementation
group and specified in References 1.
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1.3 APPLICABILITY

The data base constants specified by this document are applicable
to:

(1) the CPC and CEAC protection systams described in References
1 and 2.

(2) the SONGS-2 Cycle 1 CPC FORTRAN Simulation Code.
1.4 REFERENCES

1.4.1 Functional Design Specification For a Core Protection Calculator,
CEN-147(S)-NP, January, 1981,

1.4.2 Functional Design Specification for a Control Element Assembly
Calculator, CEN-148(S)-NP, January, 1981.
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2.0 SUMMARY

This document contains a compilation of CPC and CEAC constants.
These constants are applicable to SONGS-2 Cycle 1 operation. The
sources of these constants and their bases are included in the
References section. These References reside in the CPC design file.

CPC/CEAC Data Base CEN 266 Revision 00 Page 7



3.0 DATA BASE CONSTANTS

The data base constants contained within this section define a
FORTRAN data file l:: In
some cases, data arrays in the data file exceed the dimensions
specified by References ! and 2. This is done to allow for possible
expansion of some data constants at a future date.

Section 3.2 contains a cross-reference list. This list is
provided to assure consistency between the system functiona!
design nomenclature and the FORTRAN Simulation Code nomenclature.
The left hand column contains FORTRAN constant names as found in
the data file in Section 3.1. The middle column contains the
vector location associated with the FORTRAN file. The right hand
column contains the corresponding constant name as found in the
functional design specifications, References 1 and 2.

It is noted that the CPC FORTRAN Simulation Code requires additional
constants to simulate certain hardware and executive system
features. Corresponding constants are not required by the CPC

and CEAC functional design specifications. This is reflected in
the data base listing. The only constants which are relevant to
the protection system algorithms, as described by References |

and 2, are the constants which have a symbolic name in the right
hand column of Section 3.2. '

CPC/CEAC Data Base CEN 266 Revision 00 Page 8



00000000“9"”000'0000000'105OOOO-‘)OOO0“000000‘)0000000300000300000OJOOOO‘)OM;‘.‘OOOOOOJ:‘

SONGS UNIT 2 CYCLE 1 INTIAL CORE
COC/CEAMC CONSTANTS ( FEBRUARY 16,198%)

T BUU0J3000C3900uI00u00I003960000¢ 0000900003 309ACUB3530030093330033350030R0300500
STN® PRAINT
: ) 30000

0000nNY0C0w00071023790009700000VI090309903200000300wus

» - S
—ASC/oEA” DATA Bact CEN=ibA REVLISZIN oA T g




- - — - e - - — - - ——

- O —— - — - " - T ———— . ——— - ———— - —— -
am
N
] -
-

ad
-

DEL et 7 1oL T R WL T TEl 00 ' JEJISI N 90

“Aee




—_— R - — - -

- — -

ea . ————

i 13l T 4" ' = 3
“EZAC UXTT 33T CEY 200 CEELE X 0% P Sl e ) B LT )




e C/ecle USTE JA5C

Ten Zbo

o <TVLIOLTTN QU

YAGge

) W




w{:'ﬁrl TIST ——ET

’ 153‘:24! vl

EE YT ,r

. —— o —— - ——— — - —

—— — . —




C’C,EBKC Jala Sagc

- Ek Zsoﬁ

? SS/iTIoN o0

LE 1713 {4




-
-

40

~EY 266

f B3

W —— -




CEN

<b0

Y SCVloLN

"'




et e " C=Y 266 v AEVISTON OT TR




- - ——— - —— - - — - —— ——

T/ .rhe D314 333¢ SEn 256 v fSlislmug Fage |




—TTCTTEITTITITTST ERTCL TTTYTSTIND 1y o

———— - —— —



T YLTCER. J4Tk wivT < o * SLVISI N o0 Si6e ae




o ——— —

T Al

vie

LY ISR D)

0o

&3*

— i — ——



. ———— - —

-——— ——

o —— -

T CSCICEAC JLTT 38T

4

266

CEN




—— . —
’ - ———
.

ol Lot

Pl

SEVISL D

266

JATA SADS

-

- ———————. — —




T —— ————— . . —— —— —— ———— . ————— -

!Tll: 3ﬁ

ISR T LI

266

.=

JaTA TaAYs

cAL

-




- 66 N
v v ’ :
L
- - - = l ’ Ly e
2
- [ -4

q:aé







B — et

N T4 A T T P 1 1% 1Y ’ QEVISIR O

e b T —



- 00 . 3 ' TGt o




. s Al s . s e e e et P e e

|

. - “ee ¢
e @ s g o ——— -

e, .
PRSI i

TeC/CSIC UTR JAST

-V 266

AE/iSL N o0

meﬂd-c‘__




la..l

S YTTCTIT ST CEN 250 v SFVISLIN OU 16t 30




CYC/etAG UATS 345¢

Tey 256 ?» <RSIl o v

——— - — —— —— — ——



B —— . ——— - . e R - —

“FN 260 S TEULSIIN OO LA TRy




e T . —— - - -
- .- - . . - — - -

R | Py
| —

-"".’C"!.:! JATA 933¢c TEy pATe) . e7i '3 "] 3&6:33

s .- - - - L . e e . ———— e e e - - - - - - ces e - ———— -



“AGe 3«




- — - - - -
e e e —— - - - — -



TC/eCAL UATA EL

CEN 200 ' AEVISTIV U0

’lﬁ%

e — TS RO M. S o W S ST - D AP - - . « o PR e - - come————

—
‘¢ .
'
. l
-

-
«*

-
el



-

“=v 266

DI % 5 7 Shk BN° 1Y)




T ——— - . - - - -

e e T T pe—— . — - .

e YCUCEIC JITITITS:




66

- ——

. ———— . —————— " -~






- -
e N

e

bkl ' vV 266 ¢ verst

L —— i —— o — - ————— —
- T ————— ——— .- - s e —— —— " - —



T YCTCEIL JITR SisT TIN%%e —TTTTTIRYY




- -
- - g bt “ . - C e e w e e - ——

——

TN IR NS 5 Smena S —— . —— . ——



e 44

- &bo

-

Jar




T D —— - —— - —— . ———t s -

dhaa s .

.

N

CYC/%ciC Itk L B

LYy




3.2 CROSS REFERENCE TABLE
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3.3 INITIALIZATION CRITERIA

Section 3.6 of Reference 1 and 2] defines initialization and
initialization criteria. The values for the initialization

o

During initialization, the variables to which the above constants
apply always approach steady-state from the conservative direction.
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ADDITIONAL COMMENTS

Determination of Constants

The constants contained in Section 3.1 have been prepared in
accordance with Quality Assurance of Design Procedures with the
exception of:

(1) Part-Loop Pump Dependent Constants

Constant Vector Location

R
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3.4.2 Conversion Factors

Certain constants are required for execution of the CPC FORTRAN
Simulation Code. These constants are not required for input tu
the CPC Software Design implementation process, but are quality
assured within the scope of this document.

Constant Vector Location

S
3.4.3 Multiply - Cefined Constants

Several constants are specified in more than one data base location.

These constants either use the same variable name and memory

location, or have different variable names and memory locations

due to individual program usage. These constants are listed below,
3 so that if one of these constants is changed, all locations using

these constants wi'l be corrected.
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CONSTANT _ LOCATION  PROGRAM COMMENT
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