ATTAacCHmes wt Lt

DATA BASE DESCRIPTION °

FOR THE £2835£8%
seBs534 i
. QUALIFIED SAFETY PARAMETER DISPLAY SYSTEM 2 2s25 Livl]-
: | 233 G
: R Esris Y
. " ST. LUCIE UNIT 1 2 g3 E o
\ - - , 23555 &85
QATA BASE DESCRIPTION NUMBER 11181-ICE-3219, REVISIOR ®2= (|2 E
) . TR S - aw 2 2 '-’S
zEFq38_°
Nuclear Power Systems 5Es S32
COMBUSTION ENGINEERING, INC. 23554 S
Windsor, Connecticut o=
Z
¢ 7= Nie T agwa
Prepared By/\// gt - L wc’»/'{f/v Date S I, 08532

G. W. Starkweather (Lead Engineer, Safety Status
Monitoring Systems)

Independently Reviewed By 0) &of@f)u Date ﬁ‘Z’QV

/. G. Castagno (Lead Engineer, Safety

Status Monitoring Systems')
Approved By Y&@A«r\},

Date I2- CS - 8)/

. Rohde (Supervisor, Safety Status Monitoring
Systems)

= / ..
Approved ByL/‘// ’ “ IV

',"‘, r s l:‘/
Date - .~ ~ /'

&N

J L. Pucak (Sectwn Manager, Instrumentation

Systems Design)
Approved By 4(;..# ,/}«T&/’

. Gates (Project Manager)

Date / 3—-/ 7 l&

' Tms document is the property of Combustion Engineering, Inc.
(C-E), Windsor, Connecticut, and is to be used only for the

purposes of the agreement with C-E pursuant to which it is
furnished.

Issue Date _December 7, 1982 Page 1 of 26

‘ n

310 |
. g303160377 830310 |
—.—. PDR ADOCK osoooggR

set o
. v T
A ¢ l

" e me— eo—



RECORD OF REVISIONS

REVIEWED BY

NUMBEH . DATE PAGES INVOLVéD PREPARED BY APPROVALS
w 12/7/82 All G. W. Starkweather |J. G. Castagno K. R. Rohde

*

J. L. Pucak

-----
oo

'Da!a Base Lescription No. 11181-ICE-3219, Rev. OO

T Ce. e @ wme
- we g

Page 2 of 26




a



.‘

ABSTRACT

This document describes the data base.for the Qua]ifiéd Safety Parameter Display
System for St. Lucie, Unit 1. This document is quality assured according to
the QADP, Revision 186.
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NOTES

(1)

(2)

(3)

The input range is f;'om a Type K (chromel-alumel) thermocouple. Signal

"values are obtained from Reference 1.

Hot leg input from Instrument Tag Number T1122HA to Channel 1 is for

display only. T1112HB to Channel 2 {s also for display only. These 1n-puts

are not used for saturation margin calculations.

Core exit thermocouple channel assignments were obtained from References 2
and 3. '
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. CHANNEL

PID

Qnl
Q);HD
Qe
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CALCULATED YARIABLES
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Quadrant 1
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Hot Leg Temperature
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Loy __ 32 R N Y RN NS L P — .
| 2300 °F 50.99 | _av_ | _ mpur _ 100 | seF
Lo 32 0 _ ke
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GEPDS DATA BASE:
CHARNEL B

INSTRUHENT
TAG NISIBER

TI- 1328

TI-34B,

TI-1358

TI-1918
TI-I2B

TL-1v38

TL- 1448

ANALOG IKPUTS

VARIABLE BAME -
Unheated HITC _'_le_wperatufjp

level 3 __~____. _.

Unheated WITC Temperature
Level 4

Unhéateg!'_i})_‘l’c Tenpg[_gtqm .
Level 5

Unheated HITC Temperature
Level*6
Upheated HJITC Terperature,
Level 7

Unheated NWITC Temperature
Level 8 —_—

Beated HJTC Temperature
Level |

Heated WTC_Temperature_
Level 2 . ..
Heated HJITC Temperature
Level 3

lleated INTC Tezperature
Level 4

PLANT 5. Lucic . Uit ) Pageﬂ__‘_’_of 2(
RANGE - f o )
SENS| UL enciweenmn | wnnrs | evection | wirts 'msw\v_' UITS | pors oD :;}mgg.,&;_
| _oza0 Sl ok so9ofM )| ey | mew | _.|700 | S°F )
o) _ 32 o {1 I KIC_ .
o mf 2300 i 50.99__ | _ev__ | mpur D00 | SF )
B LN - : o _ | | __kic L
m}__-2m i 50.99 | _wv_ | _meur | 200 [ SF
Lol = 0. _|— —|— e f__ -
_furf_ 2300 *f {__so99_ |_wv__|__mpur X200 | S°F |
frof o 2 0 | |- I _ .
_fm|_ =00 | e | so99 (e | mer |_ _ 200 [S°F )
] = o _{_ - _xic_ -l
ml' o200 | e | som9 | v | _ompur__ | _ /00 |}
| 32 ' o | ] KIC ________'"_
w2300 | _F so90 | _wv_ | _mewr | _ |} - |_
el = o _|_ | e | )
w2300 *F s0.99 | _wv |_meur V|| _
w] _ 3 o | ] L N P ’
| _ame f e} soes | e |_wewr | _{__f | _
wl_ 32 L o _{_ 1 . twe | 1 _t_ .
L] _ 2300 F so9_ | e | _mewr | _{___ |__ _|_
L0 32 -0 ) . B L2 b

IHADEQUATE CORE COOLING INPUTS (continued)




- —- b —— - .-

INSTRUMENT
TAG NWLIBER

TI-1M55B

A —— . -y

TL.-1468

IM2B

TI-

R .y —

.
Poem Seuw ¢ mmmmeras mmad e s
.

3570S DATA BASE:
THAMEL B

ANALOG INPUTS

P1D

YARIABLE HAME

Heated HJTC Temperature
Level §

Heated HITC Temperature__
Level 6

Heated HITC Terperature
level 7 _

Heated [WIC Temperaturg _
Level 8

Core Exit Temperature

-
s seowmemmm o

Core Exjt Yempersture

Core Exit Temperature

A e ew——————

Core Exit Temperature

— e— i eme w

Core Exit Temperature

- man e———e -

Cors Exit _Jemperature

SENS

INADEQUATE CORE COOLING INPUTS {continucd)
PLANT Sre éwise | Unid 1

TYPE

RANGE 1 o

ML enomneentns | wars | evecrmicad | unirs | - onsear | SRS pomrs |0  REFEREXC:
mef 20 cf ok fsoeeM ey | wmew ) |,

ol 2 e o e e
|20 | cF | __spee_ | _wv__j_mewr ) | I
| : o | 1. Kic

| 2300 °F s0.09 | _wv | _meur_ | )
o] __ 32 o V. V. ____|._KiC_

m|_2s0 | cF | spes [_ev | __mpur |_ .
| _ 32 0 | i ] KT | —
ur | 2300 ot |- s009 | wv | _meur |_._ |2670|5°F |3 _ .
Jo ' 32 [ R _XiC o
uE |.__ 2300 o 50.99 | _mv_ |_ meur_ | _.__ {270 | S F |3 .
] 3. o | 1_ _KIC__ )
i | __ 2300 *F 50.99__|_mv__|__ neur zego | SEF s
Ly __ 3 0 _ |- —|— ke —_— -
| 2300 °F 50.99 | _wv_ | _meur | . Ze0 | 5L
woy__ 32 0 |- —}— KIE_ ——
Wl 2300 F 5099 ' wy |_meur_ | __ |ZS70 5"":_ A
o 2 o ' 1. Ve | |__|_. -
m | _ 2300 3 so99 | ey |_meur_ | __|ESI0|5F L.
| 0 ’ wc “ .
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e T T e e R T e e AT

(3PDS DATA BASE:

CRANMEL B

INSTRUMENT
TAG NISIBER

TE ~TIb,
NI
T;-_nb

ANALOG INPUTS

PID

TIé

CET7 .

NI5T

... CET8

-Ni7Z°

. CET9

Sl

CETI0_

V9 .

-~ CGET11__.

D7

- CEM2__

.C6..

.. CETI3__

-B5..

CETI4_.
DIy
CETI5 .
87

CET16

YARIABLE NAME

Core Exit Temperature _

o
- o' wow o

Core Exit Temperature

Core Ext Tesperature

2k e Ve me————
.

Core Exit_Temperature

Core Ex{t Temperature

Core Exit Temperature

Core Exit Temperature

Core Exit Temperature

Core Exit Temperature

- s

Core Exit.Temperature

B Xah $ 21

- W@m«m@w{ m&aah

R T ARG R B T SRR ATY P LT D AR S BT TG e < TR

o2

o Hhg2-1cE-3215 Nles o
) i e
IKADEQUATE CORE COOLIKG IKPUTS (continued) . R
. pLanT S7- tucie , Unit / Page 7 of 2¢
I - RANGE - ]
tvoe] 0 | evamesnmne | wanrs | eecrmicL | owins | ovseuay | AUIS | SET 000 | “erenenct
vqm | 200 | | _s00o™| e | mewr R L {>'7f.) sep |3
Lo 73 I RN RN NN DN A 3 (2 -
vl | owe | e | seee | w | wer | _ |26 |50F |3
Jjo)_ 32 : o | __|_ _Kic .
Tlu|_2300 | o 50.99 s | _wr | |2erw|seE|3
o L] ‘ o | - | wme |
w200 | e | so9s | &y | wew [ |ZE70) £CF 13
Jro]_ 32 9 e e | ...
T {H} _ 2300 °F 50,99 w_ | meur | 2670 | §9F |3 !
-0 3 0 | e ] .KIC_ t
1w | 2300 o 50,99 I I T S 26701 S OF 13
o 32 0 |- —|— KIC. -
Tim | 230 °F s0.99_ | = | _mer | _ __ |20 5F 13
R R 0 | — e ) K} ———
7] _ 2300 o so.09 | wv | _mesr | |EL20| 54F (3
ol = o | | ___| ., : :
im0 | e | _soss | wv | wmewr | |2470| S°F |3
[ = I IS T Y (N IO SO I
Tim|_ 200 | e | _sooo_ | oy | wey | [2E705F 13
L0 32 0 . . ' K6, ’ .




A

Q5PDS DATA BASE:
ChaLMEL_ B

INSTRULENY
TAG HIUIBER

TE-Gg

-— - a=a
P 1

THADEQUATE CORE COOLING IKPUTS (continucd)

AMALOG IHPUTS PLANT §7. Lo i, Lini# 1 Page 2¢
| RANGE ] _
PID VARIABLE KANE Tonc| U5 | ENGIHEERIG | wniTs | ELECIRICAL | UHITS | - DISPLAY s Posf,!'!‘s e
G _ |Core Exit Temperature | T [HI 2300 | _°F | _so.oofV) | wv_ |_meur__| ... 20 | 5°F
cem_ | ] el e R B K _
LY lcore Exit Temperature __ |7 {n1|_._ 2300 °F 50.99 _ | _mv__ 1HPUT N X i S-OF_
CETIB _ o e : o | _|_ _KIC_ L
.. L& __core extt Temperature _ | T Ju1|__- 2300 °F 50.99 | _mv_|__meur__ | _ 2L70 5¢F
CETI9_— N P £ . ;32 0l ——]— KIC
P33 lcore extt Teperature |1 |M | 2a0 |_er | sogo | e | _mpr | |Zé70| S°F
CET20 I T [T ol 1 . _kic
. _.03__ Core Exit Yemperature _ | T_[HI | __ 2300 __:f__ 50,99 |y |__mneux _ ZLw | 6°F
ceTar _ | _ .. R SO N I 7 o __J . | KTC
T 7 _ |core extt. Tomperature _ | 7. |m0 | 200 e | so0 | e | _wem_|___ R0 5%
CET22 _ — I A EU) T o0 | 1 Xic__
D5~ _ core extt Teoperatore*_ [T {W | _ paon )T er | so00 | v |_meur | 26| S
CETZ3 __ I T 1] Y’ N R D R O (2
.. — [eoreEntTomperature———-F—{-Hi-t——p300- —f—2F sprod—{—ap—t—tpi— | ||
—eETA— — L0 ——ip g | .___
_ fesre-extt-Tempernture——t -l ——page—tsp—t—S0e09 et | T |
CETRS — — }0~f———3p—- et | ___ | —
. | eoretxtt—Temprreture———t-F—{ -3t |t 5099 ——{ ~mmt PV o e | —
o LET36 £0 36— 8 , ik

of -~ %
REFERERCE
s

2
2. -
_; -
s

_; -
=z =
_;e -

- amt e Aommn - 2o
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QSPGS DATA BASE:

CALCULATED VARIABLES
B

CHANNEL

PID

_THEAD

~ .JRCET

TMARHEAD
PHARHEAD

THARRCS .

— -

PHARRCS .

THARCET

PHARCEY

TUARUR

VARTABLE HAHE
Upper Head Temperature

Representative Core Exit

Te..'!‘Pe!"!t“"? _— e eve ———
Upper, Head Terperature _
Saturatiop Hargfn __ .._____
Upper; Head Pressure
Saturation Haggin __ .

RCS Tempersture

-

Saturation Hargin :

RCS Pressure _

Saturatfon Hargin __
Core Exit Jemperature
Saturation Hargin _

CEY Pressure __ ... .

Saturation Hargin _

« moes =

Saturation Hargin

Reactor Vessel Leve)

INADEQUATE CORE COOLING IHPUTS (continued)

PLANT 87 Zucie . Unit ) Page of 2
‘SEI'- . — i, B .':"' = =
[g| ENGINEERING RANGE | UNITS | polirs [VEADBAND o ! ] _
2300 . *F _ (1) Satufation mafgin rangqs are thd maxioua ldlfferem!e
) ’ B “ betw Led"the'hputs"ih‘d the satudatioi tedperature o
K satufation préssure. For calculation, (J) indicates ;
supefheat "and | (¥)"Thd1gates Subidooled: -
2300 of |26 ] SYF-
L 32
_ 2lmmerheat " of . |
) D
__ 700_Subcopled 210°F . _
- Superheat PST -
— Subcooled o
— Superheat °F .
“ R ] a .
—i Subcooled LJ10°F -
Superheat- 23] — .
Subcooled i
v - T
2100 Superheat of |4-10F i
__ 700 Subcooled ;_
_ Superheat psi ' e
_ ._..Subcooled ' 1
- 2100 Superheat | °F
700, Subcooled €10 :
100 g |«100% !
Above B
Core ] . !




-CHANNEL

PID

. LEVELZ

LEVEL] |

"

...LEVEL6

S memabmAr: mizegw

T —

o1l

-
13
mne i renmn s | v mmntn o

‘QSPDS DATA BASE:

. eas 3 -5

__LEVELY _

-

LEVELY

LEVELT

. LEVELS

2 e 44 v,

— B8

VARIABLE HAME

TR

CALCULATED VARIADLES

Reactor Vessel Level (RVL)_

Indication - Level 1
RVL Indication
Level 2
RIL Indleation . __
Level 53 —_—

RVL Indication

- e 000 mmm—

Level 4, _ ______
RVL Indicatfon_. __
leyel § _,

RVL Indication__

Level 6

RVL Indication

Level 7

- —

RVL Indication
Level 8

A e s m—

Differential HITC Temperature

Level 1

Differential BJic Temperature

level 2

. YZAPYON L o

%W%&W@Wrmﬂm

INADEQUATE CORE COOLING INPUTS {continued)
' PLANT S#- Luc.c_, Unit . 1

ENGINEERING RANGE | UAITS ,,055}}'5 OEADBAND
. Covered P ‘ B
Uncovered
_ Covered g
Uncovered 3
_ Covered . 4
_ Upcovered .
_ Covered b4
— Uncovered
o Covered P4
-1 Uncovered ’
— Covered ; X .
—_ Uncovered
_ Covered 4
— Uncovered
— Covered X
Uncovered . _
_+2268 g |z20u | £9F
-2268 .
_42268 s 12200 S°F _

~-2268

———




e meeaie 000 Am——

!

QSPDS DATA BASE:

e .. ., N
] FR R R O e et

CALCULATED VARIABLES

CHANNEL B

PiD

-QIul

QIHID

VARIABLE RAME

Differential WITC Temperaturc_
Level 3

- = e

Differential HITC Terperature
Level 4

Differentfal INTC Temperature

Level 5

Oifferential WIIC Temperature..

level 6 .. . . . _._
Differential LITC Terperature
Level, 7 ... __ .__ 7

Differential HITC Terperature.

Llevel 8 .. —_— e I
Heater Power Contrel, .. _ _
Signal 1 __

tleater Power Control. ., _ __

e e e wmcesew

Signal 2 .. .
llighest CET Temperature
Quadrant 1 . . s
Highest CET Temperature
Quadrant ] - }D )

EHGIREERING RANGE |

2268

, -2268
42268

INADEQUATE CORE COOLING INP

URITS~

*F

ormm—

QF"‘

. SET-
POINIS

220vL

UTS (continued)
PLANT S7. tucice  Unit |

DEADBAND

S°F |

5 YF,

-2268

42268

*F

50F

=2268

— 12268

°F

SUF

=2268 _

—32208
=2268

*F

¢ °F

2268
—=2268
1990

°F

5oF

0

100

. [+

0

2300

2¢20

5°F

32

] )

%

I—..

-:j - =i -._i._i__r.._r_. e




—-—

" tmemmr-

- !\ﬁ e,

. CEANNEL

PI1D

- QLPDS DATA BASE:

.Qumr _

. QIH10

qaul

Qznip

(.];;llll

Q;IIID
o
. Q;IIID

Q34K

)

CALCULATED YARIAOLES

8

YARIABLE HAME

Hext Highest CET Temperature _
Quadrant 1 _ __
Hext Highest CET Temperaturs
Qudrant 1 -1 _
Highest CET Temperaturs
Quadrant 2 _ — ——
Highest CET Temperotyre | . _
Quadrant 2 - 1D, . . + .
Hext Hiighest CET Tesperature

Quadrant 2

Hiext Highest CET Temperatyre
Quadrant 2 - ID

Highest CET Temperature -
Quadrant 3 _
Highest CET Temperature  _
Quadrant 3 - 10

Next Highest CET Terperature
Quadrant’ 3‘
Hext llighest CET Temperature

Quadrant 3 - 10

~ IHADEQUATE CORE COOLING IKPUTS (continucd)

ENGIKEERING RANGE

2300

URITS

*F

PLANT S7. Lucie , Up )t /

SET-
POINTS

OEADBAND

32

20

SYF

10 -

0

2300

of

Z67v

SYF

32

10

2300

°F

2C w0

s

32 :

10

2300

°F

267w

5 of

2

10

2300

*F

240

5°F
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_THADEQUATE CORE COOLING INPUTS {continued) 2y 2¢

QSPDS DATA BASE: CALCULATED VARIABLES PLANT S7. £ weie L Wnid | , Page

CHMNNEL B

PID VARIABLE NAME H ENGINEERING RANGE | UHITS 9051% DEADBAND _ __ -" T : _
Wb |mighest ceT Temperature |} w0 __ .| F jz(r0) s7F : . .
~omt _fqudrants _ b 3@ | . ' - ! -
o o |Mighest CET Temperature |} 10 . - -
oo _fowdrants-p . | | _ o ; -
cmmm. . |Next Highest CET Terperature | | = 2300 F 2lo] L oF —
qamt | louadrant 4. . .| | a2 ' . L o
o e .o |Hext mighest cET Tgmpera}l!.rg_ . . 10 i .o
c.oaio _fouedrant 4o . . f | o : — . _ .
PO N SUN U N ‘
S SV PV D : .






* CONSTANT ID

*DATA CONSTANTS

*(FOR BOTH CHANNELS UNLESS NOTED)

*DESCRIPTION

CINV
CINV

1

2
CINV3

CINV,
CINVg
- CINV,
CINV7

CINV8

Pm

The
‘lll’ T

DTUM

Percent liquid inventory for sensor 1

QO ~N OO ;s WM

Maximum power to heaters

Breakpoint heated junction temperature
for controllers 1 and 2

Minimum heated junction temperature
for controllers 1 and 2

Breakpoint differential temperature for
controllers 1 and 2

Minimum differential temperature for
controllers 1 and 2

* A11 sensors in single probe assembly.

Date Base Description No. 11181-ICE-3219, Rev. 00

VALUE

UNITS

REF

20
19
18
14
10

100
1100

" 71400

500

700

R 3R} R R R R =-

[ XY

OF

OF

Page 26 of 26
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