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Thl3IS 1 (Continued)

Diff creat ia 1 Pre ssaro
Indicating Switch,
Minimum Flow Valve

812-N010

RAl%8
(1)

0-1500 gpm
(b)

ACCIACY
(2)

80 gpm.
(b)

CALlBRATI(N
(3)

20 gpm
(b)

DRIFT
(4)

150 gpm
(b)

NISP
(5) ''

800 gpm
(b)

(6)

ANALYTICAL-
LlhKT

(7) .

(b) (b), (o)
650 gpm(b) , 550 gpm(b) ( )
950 gpm 1050 gpm

Flow Element. Head
Spray Line

812-N012 0-1000 gpm 20 gpm

Flow Transmitter,
Head Spray Line

Flow Element. Main
Process Line

812-N013 0-1000 gpm

E12-N014 0-10,000 gpm

Seo R607

100 gpm

Floe Transmitter,
Main Process Line

812~15 0-10,000 gpm Seo R603

Pressure Switch,
Pump Discharge
(ADS Interlock)

E12-N016 10-240 psi g 6 psi 2 psi 10 psi 125 psig
115 psig
135- psig

100 psig

150 psig

Pressuro Switch,
Shutdown Cooling
Suction (Alaxm High)

812-N018 20-260 psig 6 psi 2 psi 10 psi 200 psig
(a) 220

(a) Specific value must account for elevation differences between instrument tap and low point on system (elevation head duo to water
(column); by AE.

(b) Prcssure corresponding to the specified flcnr ratos.

(c) A flow rate groater than tho smaller of tho two values spocified is required for adequate pump cooling. A flow rate less than tho
largest flow rate specified is roqaired to assuro acceptably high system discharge prossure for initiation of core cooling.
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TABLE 1 (Continued)

RPKTI(N

Prcssure Switch.
Pump Discharge (ADS
Interlock)

ACCORACY
(2)

E12-N019 10-240 psig 6 psi

CALIDRATI(N
(3)

2 psi

DRIFl'4)

10 psi

Nlsp
(5)

125 psig

(6)

115 psig

135 psig

ANALYTICAL-
LIMIT

(0)

100 psi8

150 psig

Prcssure Indicating
Switch. Main Process
Linc (Alarm

High,'onductivity

Element.
Discharge to Radia-
tion Waste

E12-N022 0-500 psig 6 psi

E12-N025 0-25 pmho/cm See R006

2 psi 10 psi ~ i
r ~

500 psig

Prcssure Transmitter,
Steam Inlet to Heat
Exchanger

E12-N026 0-600 psig Soe R606

Temperature Element,
Main Process Lino

12-N027 40-500oF Seo R601

Pressure Transmittor.
Heat Exchanger
Condensate Discharge

Differential Pressaro
Indicating Switch
Brcak Detection

E12-N028 0-100 psig Soe R605

E12-N029 -5/0/% psid 0.2 psi 0.12 psi 0.3 psi Change of(d)
0.5 psid

0.8 psid (d) 1.1 psid

Conductivity Indi-
cating Transmitting
Switch, Heat
Exchanger Shell Sido
Outlet (Alarm High)

E12-N030 0-1 0 pmho/cm 1.0 pmho/cm
See R611

Fi cld

(a) Specific valao mast account for olevation differences bebroen instrument tap and 1cnr point on system (elevation head dao to eater
(column) l by AE.

(d) Change is in the direction that causes the broken lino pressure to decrease. 23A1900AA SH. NO.

REV 2
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ThillJ? I (Cont inued)

IWNCMM

Temperature Element,
Discharge to Radia-
tion Waste

812-%31

RANGE
(1)

40-5004 F

ACCORACT
(2)

See R601

CALIBRATI(N
(3)

DRIFI'4)

(5)
'SL

(6)

ANALYfICAL
LBllT

(7)

Pressure Switch,
Reactor Stcam
(F087 Interlock)

812-N032 200-1200 psig 12 psig 4 psig 20 psig 465 psig (a)
485 psig (a)

500 psig
(a)

Prcssure Switch,
Reactor Steam
(F087 Interlock)

200-1200 psig 12 psig 4 psig 20 psig 465 psig (a)
48$ psig (a)

500 psig
(a)

Pressure Transmitter,
Pumn Discharge
(TDAS)

E12-%37 (e) (e) (e) (e) (e) (e) (e)

Prcssure Indicator,
Downstream of LPCI
Mode Injection Valve

812-%38 0-1000 psi,g 20 psi

Prcssure Indicator,
Pump Suction

812-R002 -10 to 250
psig

2 psi.

Conductivity Indi-
cator, Discharge to
Radiation Waste

812-R006 0-2$ pmho/cm 1,0 pmho/cm

Temperature Recorder
Switch, Water
Temperature

812-R601 40-500oF 104F 30F 10OF 420oF %04

(a) Specific value must account for elevation differences between. instrument tap and low point on system (elevation head due to water
(column): by AE.

(e) Tbc Transient Data Acquisition System (7DAS) supplied by Others. %he instrument setpoints (Range, Accuracy, Calibration
l?rror, Allowable Drift, Naniual Trip Setpoint, Allowable Value and Analytical Limit) for the instrument loop containing
prcssure transmitter MPL E12-N037 provided by Others.

23A1900AA sH.wo. 11
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NUCLEAR ENERGY
BUSINESS OPERATIONS

GENERALIELECTRIC 23A1900AA SH NQ, 13

REV 2

NOTES:

Tl
process to which the process sensing instrument and/or trip devices are
to be calibrated.

2, Instrument Accazac - The quality of freedom fsom error of the complete
instrmnent channel from the sensor input thsoagh the trip device output
including the combined conformity, hysteresis, and rcpeatability
errors. The value specifiod is the mazimam value for two standard
deviations (2e ) of thc prob'ability distxibution of instrmnent

aaccuracy.

9. Calibration Accurse — The quality of freedom from crxor to which the
trip setpoint is calibrated vith xospoct to the tsae desired setting,
including both calibration instrmncntation accuracies and calibration
procedure allowances. When associated «ith the calibration instxu-
ments, thi.s term is sometimes sefexxod to as "Resolution." The value
specified is the mazimam value for two standard deviations (2a ) of the

c
probability distribution of calibration accuracy,

4 ~ Instrument Drift — The chango in the value of tho process variable, at
vhich the trip action vill actually oocur, between the timo the naninal
trip sotpoint 'is calibrated and a subsequent surveillance test, dao to
all causos, as moasusod in terms of the instsmnentation indicator
scale, The valuo of tho procoss variable at which the trip action vill
actually occur at the time. of calibration is taken to be thc intonded
nominal tsip set point valuo. The valuo spocified is the mazimmn valuo
for two standasd deviations (2ed) of tho probability distribution of
instrmnont drift

ST Nominal Txi Set Points NTSP - Tho intended calibration point at
which a trip action is set to operate, commonly thc center of an
accoptable range of trip operation.

6 ~ Technical S ecification Limit TSL — The limit prescribed as license
condition on an important process variable.

'7 ~ Anal tical Limit - The valuo of the sensed process variablo
established as part of tho safety analysis, priox to which a desixed
action is to be initi.atod to prevent the psocess variable from reaching
the associatod design safety limit.

8. Tho canbined instsmnont channol accuracy in this loop (tempesatuxe
elements, controller, transmittos, indi,catox', convextes, switch pover
supplies and A%WAS; as applicablo) shall not ezceed this value.
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NUCLEAR ENERGY
8USINESS OPERATIONS

GENERAL ELECTRIC 23A1900AA s" "0 14
REV 2 FINAL

NOTES: (oootiotod)

9. The combined channel calibration accuracy in this loop (temperature
elements, controller, transmitter, indicator, converter, switch power
supplies and AVGAS; as applicable) shall not ezceed this value.

10. The combined channel drift in this loop (temperature elements,
controller, transmitter, indicator, converter, switch power supplies
and AVifAS; as applicable) shall not ezceed this value,

NCO d07 A IACV. 10/d11
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INSTRUMENT SETPOINT SPEC)FICATION BASIS

SE'I POINT/Llt.I ITS

t I OP

tanX OPEIIATING
POINT

TS

TRIP SETPOINT
fTECM SPEC)

AV
ALLOWABLE
VALUE—
fTECH SPECI

AI
ANALYTICAL
LIt.1 IT

SL
SAFETY
LIMIT/CRITE R IA

OPERA- PROCESS SAFETY
MARGINS FOR: - TIOWAL — —AVAILABILITY—+- +- NON LER flANGE — —READOUTM«-AtIALYSIS-

TI IAWS I L'NTS ACCIJIIACY TRANSIEIITS

A. SENSOR AND SIGNAL
CONI)I'CIOIIIWGDRIF'fS
BE'I WEL'N SURVEILLANCE
(CALIBIIATION)TESTS.

FACTORS DETEAt1IWII4G

A. I'EflTURBATIONS
I)1 1l I I NCi f'AN T

hlANEUVEflS,
B. PROCESS NOISE.
C. CONSIOEfl II'IS'Cf\U-

MENT TlhlE RESPONSE.

A. SEt4SOR AND SIGtJAL A. SENSOR AND
COWOI1 IOt4ING DRIFTS COMPOWEtl T

BETWEEN SURVEILLANCE ACCURACY.
(CALIBRATION)TESTS.

i ~

A. I.lhIITlt46
TIIANSIENT

0. CONSIDER
It45 T R Uh1 EN T
Tlt.1L- RESPONSE.

C. ALLOWANCE
FOR CALCULA.
TIOtlALh1ODEL
UWCEIITAINIIES
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W.o. No.
Oravving No.

By'itle DATA SHEET
Checked. ".- -" " '----'-.= --.-"'" Approved

Page No.
t

Sheet 'ont. on Sheet

'URNS

AND RQE, INC. E}f}J}t}1Y,3I
Hp«easrsrtsrs Office-Oradell, NJ,

steB'j 99$)
MFG/MODEL 9b 8 0 / INST'ANGE

2. FUNCTION SPm Oa ] A z ~P 8M
s GOT TEP 3

IF YES, COMPLETE STEPS 7, 12 &13.

FY METHODOLOGY IN REMARKS

tt} TECH. SPEC. OE PROTECTIVE LIMIT ~YES NO} IF YES 0 S

B) PROCESS FUNCTION, ALARM OR INDICATION YESNO

C) OTHER (YESNO IF YES. JOSTI
(STEP 13).

3. ALLOWABLE VALUE

REFERENCE

(TECH SPEC ONLY) TRIP SETPOINT

SEE INSTRUCTION. IF NO ACCEPTABLE REFERENCE
COMPLETE STEPS 4-13. OTHERWISE GO TO STEP 13.

'>~SLf- -lB @75 2 lrr

4. PROCESS READOUT ACCURACY

COMPONENT MFG/MODEL ACCURACY (%)
CALIBRATED INSTRUMENT

RANGE ACCURACY REFERENCE
~ gycrrft. P4 - 3jJ'-I
8f'8 R~

gN-Oi-7ec'LV-TS

-l6 t EV 7+S ~n
'en

e

TOTAL LOOP ACCURACY

5. INSTRUMENT DRIFT ALLOWANCE

6. RESET DEADBAND

7. NORMAL OPERATING POINT/RANGE,

8. 0 MAXIMUM/0MINIMUM OPERATING POINT
(VALUE TOWARD LIMITING CONDITION)

/~/ (inc )

,02.- . 2 Lrbc

<77 H

a"
rs,pga fy 7vS~~~q

. e.

9. ANALYTICALLIMIT (AL)

10. ALLOWABLE VALUE (AV) (STEP 9+STEP 4)

ll. TRIP SETPOINT LIMIT (STEP 10+STEP 5)
g~ rc'5 M-~/

12. TRIP SETPOINT REFERENCE

'728
SEE INSTR fs, ~

'EE

INSTRUC" '

SEE INSTRUCTS ..;Y

13. CONCLUSIONS: TRIP SETPOINT 97. (PROCESS UNITS) ON: INCREASE/~ma~

(INSTRUMENT UNITS)

REMARKS:

LOAJ 7anvP- J=oat-OaJr~CJ >OC.
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W.O. No.

Drawing Np.<

Bp
Tjtie VNSTRUCTION

EXIIIBIT III
BURNS AND ROE, IN

Headquarters Office-oradell, NJ.
Date '-"-*

~ - '~, Book No.
Gale. No.

Checked:~"- '.- ~"---"- —.-= -'pproved

Page No.
~ Sheet 'ont.,on Sheet

STEP 1. Complete all required information. 'f not applicable, mark NA.

STEP 2. Explain the function of the switch. Complete one of the following.
A) Identify if a Technical Specification applies or if the switch

fuction is a protective limit. A protective limit is one which
results in equipment damage or an unsafe condition if exceeded.
A tech. spec. or protective limit can also be in the form of a
process function, alarm or indication, however, this step must
be complied with.

B) Identify setpoints which are to control process functions,
alarm that a condition exists or provide an indication. In-
struments in this catagory are operator aids and are not
tech. spec. or protective limit.

C) Identify and e~lain any additional catagories of instruments
and select appropriate calculation method.

STEP 3. Enter allowable values (tech. spec. only) and trip setpoints as
defined in definitions. Reference their respective engineering
documents (e.g. drawing, calculation, vendor information). If
this data is unavailable, STEPS 4-13 must be used to derive these
values.

STEPS 4-9. Enter the required information and references. See Definitions.

STEP 10. Calculate the Allowable Value (AV). If a minimum limit (STEP 8) then,
AV=STEP 9+STEP 4, if a maximum limit, AV=STEP 9-STEP 4.

STEP 11. Calculate the Trip Setpoint Limit. This value as calculated is as
close as the setpoint can be to (AL). This value can be the
actual setpoint or it may be established using the guidelines in
STEP 12.

STEP 12. Setpoints must be established to perform the required function yet
minimize inadvertent tripping due to operational transients. The
following guidelines should apply or an improper instrument may be
applied.

e

STEP 8 (mz) + STEP 4 + STEP 6 <TRIP SETPOINT, OR

STEP 8 (MIN) + STEP 4 — STEP 6 >TRIP SETPOINT

If STEP 2B, or,possibly 2C, is used, reference the source of or
method used to determine the setpoint. Continue in Remarks sectionif necessary.

STEP 13. Enter the Trip Setpoint, both in process and instrument units, the
Allowable Value (Tech. Spec. only), and note any Remarks which
may be helpful in understanding how this calculation was completed.
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W.O. No.
,Drawing Nq
Sv
Title ~DEFINITIONS

Approved

EZhlSIT IV,

BURNS AND ROE, INC.
Headrtuarters Office-orarfell, NJ.

Date Book No.
Cafe. No,

Checked

Page No.

Phpyt Cant. an Sheet—

1) Accuracy: Manufacturers rated accuracy in percent full scale.

2) Accuracy, Total Loop: The sum'f the instrument accuracies or,if desired, the square root of the sum of the squares of the
instrument accuracies.

3) Analytical Limit (A.L.): The value of the sensed process vari-
able prior to which a desired action is to be initiated to
prevent the process variable from reaching the associated
design/safety limit.

4) Allowable Value: Analytical Limit minus Total Loop Accuracy.

5) Instrument Drift — Estimated change in instrument setpoint
between calibrations.

6) Maximum Operating Point — Normal plant process operating point
plus normal operating transients.

7) Minimum Operating Point —Normal plant process operating point
~inus normal operating transients.

8) NO/NC Contact — Normally Open/Normally Closed contact used for
switch function.

9) Reset Deadband — Contact deadband between trip setpoint and
contact reset (return to normal).

10) Switch No. & Circuit No. — Identifies the switch and circuit
within the instrument as identified by the instrument manufacturer.

ll) Trip Setpoint Limit - This value is as close to the Analytical
Limit as the instrument can initially be set.
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