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General Offices: 212 West Michigan Avenue, Jackson, Michigan 49201 « Area Coce 517 788-0550 U

September 5, 1980

Director. Nuclear Reactor Regulation
Att Mr Dennis M Crutchfield, Chief
Cperating Reactors Branch No 5

US Nuclear Regulatory Commission
Washington, DC 20555

DOCKET 50-155 - LICENSE DPR-6 -
BIG ROCK POINT PLANT - CONTAINMENT
PRESSURE AND WATER LEVEL MONITORS:
SUBMITTAL OF DESIGN DESCRIPTION

NRC letter dated September 13, 1979 specified requirements for plant modifica-
tions as a result of lessons learned at Three Mile Island. Two modifications
required involved upgrading of containment pressure and water level instrumen-
tation for post-accident use. Consumers Power Company letter dated December 27,
1979 (as revised January 18, 1980 and March 1L, 1980) detailed actions to be
taken at Big Rock Point in response to the NRC requirements. Consumers Power
Company agreed to provide upgraded capabilities for post-accident containment
monitoring and to supply a design description for NRC information.

Attached are design descriptions of the containment pressure and water level
instrumentation modifications to be installed at Big Rock Point. NRC letter
dated October 30, 1979 identified these modifications as "implementation review"
(ie, to be installed in accordance with 10CFR 50.59 and reviewed by NRC after
installation). Accordingly, NRC approval of these desizn descriptions is not
requested at this time; however, prompt identification of NRC concerns, if any,
would be appreciated and would minimize potential impact on project schedule.

David P Hoffman (Signed)
Lavid P Hoffman
Nuclear Licensing Administrator

CC JGKeppler, USNRC
NRC Resident Inspector - Big Rock Point

Attachment - 38 pages

800910092/ P



CONTAINMENT PRESSURE AND WATER LEVEL MONITORS
DESIGN DESCRIPTIZNS

BIG ROCK POINT PLANT

DOCKET 50-155



CONSUMERS POWER COMPANY
Nuclear Plant
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EA - L9928 -FD

Shee tﬁ_éf_-z_
C{ . JMERS POWER COMPANY

Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

| Performed by:f&&é Date:g-?-g—
References: LRAL/L /7Y CHANG Review Method by: Alternate Calcs |
foem £C998

Title: AYUCT/INAL DESCRIPT/ON

o
Detailed Review v~
Qualification Test CJ

Review by: Date

TUO TNDEPENDENT CONTAINMENT PEESSUBE MINITIRING CHANAELS
WILL BE PROVIDED. EALH LHANNEL WILL CONSIST OF LOEA AND
SEISMIE AUALIFIED PRESSUBE TRANSMITTERS QUALIFIED T0
TEEE 323 (197) AUD TEEE 399 (97) 70 LEVELS OF 5X /0%

BADS AND 3 Q'S SE/SMIC Y/CH ARE WELL ARBOVE EXFPELTED
LEVELS UNDEE ALC/DENT CONDI/T7/0MNS.

EQUIPMENT SELELCTED WL ENCOMPASS THE REQAUIRED FRNGE
OF MINUS FIVE 70 ONEHUNDRED AND E/GHT (:.5 20 /03) PS/ca
AND WL FURLTION WITHIN REQAUIRED RCLUPALY FILLIW/N
A SAFE SHUTDOWAN EAETHIURKE,

THE TEONSMITTERS WL BE LOCATED TN ZBOOM //0( THE D475/ DE
CABLE PENETRATION ROOM) AND WILL BE MOUNTED ADITALENT
70 THE EXISTING CONTAINMENT FPEESSURE TRANSM/TTERS
Pr=/173 AND PT-/79 WHICH ARE D/EEFCTLY TMNPUTED FEIM
CONTAINMEN T SPHERE PIPE PENETEART/ONS A =36 AND H-38
THROUGH ONE HALFINCAH STRINLESS STEEL TWB/NG. THE
MNEW W/IDE PRAUGE COUTARINMEN T FRESSUEELE TRANSM) T 7ELS
WILL BE CONNECTED TO THESE SEPARATE TUB/NG SENS/ N
LINES BY USE OF APPRIACIATE F/77/MNGS AND ISOLATHA
HRLVING 70 RLLOW ON-L/NE TESTRBI/LITY OF FALH CHANALL.
EXISTING NAREBOIN FANGE CORNTARINMENT NS TEUMELNTAT/OA
WL BE RETAINED 708 PRIVIDE THE SENVS I T/IVITV NELEDED
ForR NORMAL PLANT OPELART/ON.
THE QUTPUT SIGNALS FEIOM EFACKH HMEW TEANSMITTEE
WLl BE OUTED 70 TWO SEPRLATE CONTINUIIUS FEDEDEES

LOCATED ZA) THE MAIA CORNTROL T2OOM. THESE RELOEIDERS
WL BLSD BE USED 70 DISFPLAY T7UWO CHANNELS OF

CORNTAMMERN T WATER LEVEL FOR RLL/DELT-MIONITOR NG,
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CONSUMERS POWER COMPANY

Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

References: ﬁ S“[{; Vi

Title:_LUMCT/ONAL DESCBIPTION (CONTINYED)

" Review Method by: Alternate Calcs | —

Detailed Review

Qualification Test 3

- -
Review by: Date

Performed by: e M Date:%

ERCH OF THESE TWO PEN RECORDEES Will TNCORPORATE
MULTISPEED CHART DRIVES AND TND/CAT/NG SCALES S0
THE OPERATOES CAN READ/LY D/SLCERLN THE MON/TORED
PLOCESS ES. CBISS CHECE /NG BETWEEN CHANNELS /ILL

SELVE 7D ENSURE AVAILABILITY OF ERLCH CHAMUEL
BETWEEN CAL/BRAT/ION ITMNTERVALS.

SINGLE FR/ILURE ODBITELT/VES ARE REALIZED BY US/Né&
TWO SEPARATE CHRNNELS., ELECTRICAL TNDEDPELDENCE
IS RCHIEVED BY USE OF THO SEPRRATE ZNSTEUMELTALD
CONTROL POWER PPRNEL BREAKERS 3Y-/ AND 3Y-//,
RELIRBILITY OF ELECTRILEA L PIMER AVR/LABILITY Z5
FROUIDED BECAUSE FPANEL BY IS TNTFLELCOVNELCTED
TD THE EMERLGENLY DE/SEL GENERCATIR THEOLGH THE

SBO VOLT MITVR CONTROL CENTER BUS 2B DUE/MNG LOSS
OF ALL DOFF SITE PIWER,
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CONSUMERS POWER COMPANY
Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

Sheet / of /3

Title:  DES/GAN ZINPUT

| Performed by: ; # Date:4-27-%p

Detailed Review

éﬁ_‘ ‘ Qualificaticn Test
“ & .“! l&
Revi€w by:

DalLe

References: 2o Review Method by: Alternate Calcs %

1.6 . JTECHUIEAL SPEC/FILATIONS
SECTION B.] SPECIF/ES DES/GN PPESSUEE OF /.7 PS/IA INTELNAL
FOE THE CONTAINMENT SFPHELE.
PS/G = /.7 PS/A = /9.7 ABSILUTE FPEESSUZEE
PSla= 27.0

DESIGN OF NEW INSTRUMENTATION IS 70BE
FOUR TIMES DES/EN PRESSURE.
THUS £FOUP X 27.0 = /08 FS/a REQUIRED

SECTION B.! SPECIFIES DESIGA EXTERNAL FiESSUBE OF
0.5 PS/G (NOT LIMITING , SAFE EXTERNAL
PRESSURE IS /.22 FS/d)

DESIGN OF NEW INSTRUMENTATION IS TORE
MIVUS FIVE (-5) PS/G.

SECTION 3.4.2@)

SAEFCIF/ES METHOID OF CLISURE FOR LINES
EVTER/NG AND LEARUING CONTA/NMENT SPHELE.
TNSTUMERN T MNOZE ZELE PEANETEART/IONS

SELECTED FOR TANSTRUMENT SAMPLE ZPI/N7S
WILL MEET THE ZPEBOVIS/ION S OF 7H/S SECT/ON.

THESE INSTRUMENT LINES LEAVE AND BETURAS

70 THE CONTRIMMENT SPHERE WI/THOUT ARNY
OPENINGS TO THE ATMUSPHERE AND DJ NoT
REQUIRE LSOLATION VALVES AS THEY ARE NOT
IN DANGER OF RUPTURE AS A RESULT OF
BEALTOR SYSTEM RUPTURE .
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EA - AL1O8 -0/

Sheet 2 of /=
CONSUMERS POWER COMPANY
Nuclear Plant
ENCINEERING ANALYSIS WORKSHEET
Title: DESASN TNPUT
Performed by: - Date:5-27-8p
References: Review Method by: Alternate Calcs %
Detailed Review

Qualification Test )
__MM b-10-#¢
Revie® by: Date .
" c. COPES

APRLICABLE SEL77ONS OF ANSI B3/./ CLODE FIR FEESSLEE
PIPING WILL BE UTILIZED AS AGUIDE FOR ZISTRUMENT
TUBING ZNSTALLATION,

l.d. STAVDARDS
NO KNOWKN STANDARDS EXCEPT THE PLANT STATION

BINDER APPLY.
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CONSUMERS POWER COMPANY
Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

( " Title: DES/GN IUAUT

Performed by: . Date:5%-
Review Method by: Alternate Calcs

e
Detailed Review -
—

Qualification Test
Re" 4 by: Date

/.€. BEalATIRY EEQUICENENTS

ENCLOSURE 3 OF SEPTEMBEE /3,/979 ANRC LET7EL 70 ALL
OPERATING NUCLEAL POWER FPLANTS FrOM DG E/SENHUTT
NUREL OB78 ACES SHIRT 7TEEM INSTEUMELNTAT/ON

EEQU/IREME NTS .

l. ¥, KREGULATOIRLY GU/2ES

REG GUIDE /.97 REV. |

References:

/. 9 PLART ENGINEER/NG SPEL/F/ICATIONS

DPLANT P/PIN G SPEC/F/CATIIN 3/59 -ME53 WKL BE FULIXED
FOR MATELIAL SELECTION FOB ZUSTRRUMENT TUHB NG,

TNTER FALE WI7TH MR/N CONTEOL Frilld W/iLiBE
CIMPLETED US/NG B/53-M20/ FOR CONT7EVL FR.IEL

CONNELTIO NS AND ZNSTRUMENT ZTNSTALLATON.
lLA. LFHSR SELTIONS 3.2 SPHERE DES/GA) & 3.7 FENETZATIBS ARE BEFERENCET)

lod. FUVCTIONAL DESCE/RPTION .
CELFER 70 FACILITY CHANGE FORM TAB TN THIS FALL/TY

CHANGE FOLDER FC +98.
/. 4. Q:LIST
THIS CHPNGE WLl REQAUIRE THE INTER FALE WITH
THE FOLLOW ING Q-LISTED COMPINENTX.
INSTRUMERT NOZZLE PENETEAT/IONS

{ EMERGENCY POWER BUS (5)

CONTROL PANEL /CONSOLE .
TAT/00 Wil BE ADDED 70 PLAVT & -L/ST.

NEW INSTEUME

R e — . wwee -
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CONSUMERS POWER COMPANY
Nuclear Plant
ENCINEERING ANALYSIS WORKSHEET

(

Performed by: 7 Zwc Ay Date 5-2L80
;E_'__——--- e —

Title: DES/GAN ZADU T

References: Review Method by: Alternate Calcs e
Detailed Review [l

- Qualification Test 3
Review by: _ Date

™

/1. k. _PLANT DEAXNINGS
REFER T0O DES/GN DUUMENT CHECKLIST TAB, TH/S FC-738

FOLDER.
2. _EXTEENAL-ENVIRIMERNTAL CONDITIONS

2.0. PRESSURE
NORMAL AMBIE NI~ ATMISPHERIC COND/TION W/LL BE EXFELIENED,

2.h. TEMPECATULE
PLESSURE TRANSMITTELS UWILL BE LILRATED TN TOOM
/10, THE DUTSIDE CABLE PENETRATION ROOM WHERE THE
EXPECTED TEMPERATULE RANGE IS <0 ¢0 30 DELEEES
FARENHE!T.

DTHER INSTRUMENTS SULHAS TECOEDELS AND PINEE
SUPLRLIES WILL BE LOCATED TN THE MAN LONTEIL

ROOM WHERE EXPECTED TEMPEELCATURES W/LL BE
65 70 D0 DEGEEELS FRARENHE /72

2.d. _HUNDITY
EXPECTED MBX/MUM HUMIDITY FOE LI0780L KOOM
MOUNTED EQUIPMENT IS B0 8o RELATIVE Hum/ D/TY.

TEANSMITTELS MOURXTED IN BOOM //0 /Ll NEED
TB BE QUALIFIED 70 100970 RELATIVE HUMIDITY 70
ACLOUNT FOR "FPS “ SPRINKLERS LICATED ZN TH/S
ARER.

2.0. RADIATION _ BOOM UL

LESS THAN 10° 2ADS JVER A 30 DAY PELIID
,t/'ousm%ua A LOCA. REFECENCE RU) SINDEEMAN LTTE.

-25-78.
NOBMAL TCADIATION LEUVELS EXFECTED ACE X [.5mr

PER HOUR. REFERENCE DWG. O7%0 & /005 Z
CONTRIL ROOM FBADIATION LEVELS AL NEGL/&/BLE,
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CONSUMERS POWE:- COMPANY
Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

Title: DES/GN TNPUT

Performed by: ’

Date:S5-2%-
References:

Review Method by: Alternate Calcs

—
Detailed Review o
o

Mwification Test

- Ed
Revilw by: Date

3.a._SE/sm/C

ZNSTRUMENTATION SHOULD BE SELECTED WHICH X/LL
MEET SEISMIC CATAGORY I ANDW/LL BE REIUIRED 70
FUUCT/ION FOLLOWING BBUTMNOT NELESSARLY DUF/N G
A SAFE SHUTDOWN ERLTHQAUALEL.

EQUIPMENT MUST L ITHSTAVD /.0 TN EACH JETHOGINAL
DIRECTION SIMULTANELUSLY &I1ITH N TTESIWNANCES
RELOW 35 Ha,

3. MECHANICAL REQUIREMENTS.

3.b. STEESS

49.d&. PRESSURE

4. e. TEMPERATURE ’

9. h. PMRTER/RL COMPAT ) BILITY

MELCHANICAL DESIGAN EBEQUIREMENTS ARE THISE
NECESSARY FOR TIPING)TUBING TNSTALLAT/ION.
DNE HALF ITNCH STAINLESS STEEL TUB/MNG WITH MINIMUM
WALL THICKNESS OF 0.035 TNCHES, WAH/IEH ADESUATELY
PROVIDES FRESSURE, STIEESS @ TEMAUAR TUEE
BEAUIBEMENTS . CONNEL T/INS WLl BE MADE WITH
SWAGE LIK FITTINGS AND ADAPTERS WHICH MEET
BlG RLCKE PIPING TUBINEG SPECIFICATIONS AND
ALE COMPATIBLE WITH EXISTING PLANT EQUIPMENT.

-~
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Sheet & of /3

CONSUME?P, POWER COMPANY
Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

Title:

References: lffﬂﬁ//ED PRIDUCT ZIFDE Review Metiod by: Alternate Calcs C:]
("4

JNSTRUMEN NTNUMBEES FROM TeL. Detailed Review
_W%- C//fM M Qualification Test r—
&-10.80

_KESERQVED THRU DDCL

SIMALIFIED BLOCK DIRGRAM . ZNSTRUMENTATION, D/IC &o.

Performed by:

Reviewdby: Date

é.

CHARNEL “A” RX BUILDING PRESSURE SCHEME &8/5

Q—L .
: PR-
3\,-' ES’ PT' 53 LK
e L8IS 200 p
1Z0VA | sy
o
CHANA" =
REACTOR BU!LDING | FROM SCHEME
WATER LEVEL LT 3326 |
LT-317/ B
Es-3171 31
i LI-3400
CHAWNEL B” RX BUILDING PRESSUBE SCHEME 48/6
*—L\ ESO P'r- PR.
/2:\;2'_ oBie 2ol *Vin
‘—t 2///
5
CHANB” =
RX BUILDING PRI RGN
WATER LEYEL
LT->175
ES-6817
34-11

PT- 200 & P7-20/ RRE ROSEMOUNT /152 GP 7 A 22 PB MIDEL.
£S- LBIS& £S-LB/6 ARE ROSEMOIUNT PLUGH L SPS-2/02-P MIDEL .
PE-~53 £P2°5‘9} ARE TRALOR WESTRONIX DIE MIZEL.
LR-3/186 & LR-311]
REFEL 7O ATTALHE D RRIDUCT ZNFLRMAT/ON
SHEETS FOR DESCR/IPTIOL OF EQU/PMENT.

S ———— - -



FIODEL 1152
ALPHALINE PRESSURE

J TRANSWITTERS

Absolute, gage and differential models
Loss of Coolant Accident (L.O.C.A.) qualified
Traceability of pressure retaining parts

SST housing option
Cleaned for nuclear service
0.25% accuracy

FEATURES

Rosemount’'s Model 1152 ALPHALINE® Pressure
Transmitters® are designed for precision pressure
measurements in nuclear applications requiring
reliable performance and safety over an extended
service life. These transmitters are qua'ified per IEEE-
323, (1971) and IEEE-344, (1971) to levels of 5 x 10¢
ads TID gamr»a radiation. sei<suc levels of 3g's and
jor steam-pressure/chamical-spray performance.
Stringent quality control during the manufacturing
process includes traceability of pressure retaining
parts, special nuclear cleaning, and hydrostatic testing.

Model 1152 Transmitters are similar in construction
and performance to Rosemount's proven Model 1151
Transmitters. Units are available in Absolute (AP),
Gage (GP), Difterential (DP) and High-Line
Difterential (HP) configurations, with a variety of
pressure range options.

Direct electronic sensing with the completely seaied
6-CELL™ caonacitance sensing element eliminates
mechanical fo ce transfer and problems associate .
with shock and vibration. Installation ard
commissioning are simplified by compact design_ 2-
wire system compatibility and external span and zero
adjustments. Wiring terminals and electronics are in
separate compartments, so the electronics remair,
sealed during installation. Reverse polarity protection
keeps wiring mishaps from costing money.
Maintenance costs are reduced by the use of solid state
plug-in printed circuit boards which are
interchangeabie among all Rosemount Mocel 1152
transmitters.

LEADWIRES
= CAPACITOR
PLATES
— | R
A~ NS SENSING
ey 227l — DIAPHRAGM
? RIGIN INSULATION
\ \‘\~ o
AW RMTS SILICONE
NN oI
N
THE §-CELL
ISOLATING WELDED SEALS
DIAPHRAG M
OPERATION

Process pressure is transmitted through an isolating
diaphragm and silicone oil fill fluid to a sensing
diaphragm in the center of the §-CELL. The reference
pressure is transmitted in like manner to the other side
of the sensing diaphragm. The displacement of the
sensing diaphragm, a maximum motion of 0.004
inches, is proportional to the pressure differential
across it. The position of the sensing diaphragm is
detected by capacitor plates on both sides of the
sensing diaphragm. The differential capacitance
between the sensing diaphragm and the capacitor
plates is converted electronically to a 2-wire, 4-20
mADC signal.

Rosemount

Copyright Rosemount Inc., 1971, 1975, 1976

*Protected by one or more of the following U.S. Patents

No. 3,271.669: 3.318,152; 3.618.390: 3.6¢5.538, 3.793.885;
3.800.413; 2.854,039: 3.859.594 and 3,105,028 Canada
Patented 1968, 1974 and 1975. Patente Mexicars No.
118,992 Other U.S. and Foreign Patents issued or pending.




DIMENSIONAL DRAWINGS
MODELS 1152D%P AND 1152HP

COVEr MMOVAL
(TemEAL)

) )
=
( P A1/1 MAX pmnne AT MAK ey —-‘] b 3 /4" CLIMRANCE FOR

8 :@\ q :] —
: J V214 imy
i CoRDus ConieRen 4 |
{2 PLACES) r‘T\
L1l
] 31
NAMEPLATE —] NG
(REMOVE FOR
ZERO AND
RANGE ADIUST) s r’l
b o MAX TRANSMITIER 0 j O

\ CIRCUITRY
E’ THIS SID%

: 7/16 10 UNF ( TERMINAL

4 (rrmcay) r{O O CONNECTIONS

THIS SIDE
= |" " . 30/

VENT/DRAIN
VaLvVi

C@QC

Ny

7/16-14 UNC
(4 PLACES)

\L | \
L_ = 1/4<18 NPT

PRESSURE

bl CONNECTION 3-3/8" -

(1YPICAL)
PRESSURE DIMENSION
RANGE CODE A
345 978
6 2-3/16"
. 2174
DIMENSIOMAL DRAWING 3 e
MODELS 1152AP AND152GP )
e 4.1/7 MAX ] o 4:1/2" MAX. it 3/4" CLEARBNCE FOR
COVER REMOVAL
(rymcat)
o~ —
‘l + \ L
N2 1/2-14 NPT A\
s CUNDUIT CONNECTION -
(2 PLACES)
5
] [ L
NAMEPLATE NG
(REMOVE FOR
ZERO AND
RANGE ADIUST) LA
8 & > Ak TRANSMITIER Ij G
cmcunay
(‘%J »’ f THIS SIDE
7/16-20 UNF e TERMINAL
(1YPICAL) O O COMNECHONS !
THIS SI08

VENT/DRAIN O
VALVE LW
7/16-14 UNC o O

{4 PLACES)

15/ -
S—| I'e)
\— — 1418 NPT
I PRESSURE l
ik CONNECTION pansmendt < o
(TYPICAL) . Q

2 Rosemount




C PERFORMANCE SPEC ONS
MODEL 1152A° AND(115256P)

M

NUCLEAR SPESIFIBATIONS

ALL TI0DELS
(Qualified per IEEE-323 - 1971, IEEE-344 - 1971)

Radiation Pertormance *2 0% accuracy during and
alier testing to 5 x 10% rads, total integrated dosage
gamma radiation; 0.25% of span after recalibration

Seismic Performance *+0.25% accuracy during and
after seismic testing to the 3g level over a range of 5-
100 Hz in 3 majc: axes.

Steam Pressure/Chemical Spray Performance *0.75%
accuracy after sequential exposure to steam pressure
of 70 psig, 316°F for 1 hour; 55 4 psig, 303°F for 7 hours
and 6 psig, 230°F for 42 hours. For SST housing option,
+0.75% accuracy after chemical spray concurrent with
above steam pressure cycle,

Qualily Assurance Program In accordance with
10CFR50, Appendix B. Nuclear Cleaning to 1 pm
chloride content. Hydroslatic testing to 150% of rated
line pressure for Models 1152DP and 1152HP; to 150%
of maximum span (125% of 6000 psig range) or 2000
psi, whichever is greater, for Model 1152GP and
1152AP, Traceability in accordance with 10CFRS0,
Appendix B; chemical and physical material
certification of pressure retaining paris.

(Zero-based Spans, Relerence Conditions) '

Accuracy +025% of calibrated span. Includes \
combined effects of linearity, hysteresis and
repeatability.

Deadband None
Stability +0.25% of upper range limit for 6 months.

Temperature Effect at Maximum Span (e.g. 0-100 psig
for 0-17/100 psig range)

Zero Error: £0.5% of span per 100°F.

Total effect including span and zero errors: +1.0% of
span per 10C°F.

NOTE: Double the specified effect for Range Code 3.

Temperature Effect at Minimum Span (e.g. 0-17 psig
for 0-17/100 psig range)

Zero Error: £3.0% of span per 100°F.

Total effect including span and zero errors: +3.5% of
span per 100°F,

NOTE: Double the specified effect for Range Code 3.

Overpressure Effect: 2000 psig overpressure will
cause a zero shift of less than +0.25% of upper range
limit for Range Codes 3 & 4 (Only Range 4 for AP); less
than +1.0% of upper range limit for Range Code 5; less
than +3.0% of upper range limit for Range Codes6 &7,
less than +6.0% of upper range limit for Range Code 8;
less than +.5% of upper range limit for Range Code 9 up
to 4500 psig (For GP only); less than +1.0% of upper
range limit for Range Code 0 up to 7500 psig (For GP
only).

Power Supply Effect Less than 0.005% of span pervolt.

Load Effect No load effect other than the change in
power supplied to the transmitter.

Rosemount 3

Mounting Position Effect Zero shiftofupto1inchH,0
which can be calibrated out. No effect in plane of
diaphragm. No span effect.
PERFORMANCE SPECIFICATIONS
PADDEL 115207 AND 11524HP

(Zeru-based Spans, Relerence Conditions)

Accu. acy including effects of linearity, hysteresis and
repeatability

M~.del 11520P. +0.2% of calibrated span for ranges
2.4,5; +0.25% for ranges 6, 7, 8.

Model 1152HP: +0.25% (f calibrated span (all
ranges)

Deadband None
Stability +0.25% of upper range limit for 6 months.

Temperature Effect at Naximum 3pan (e.g. 0-150 in.
for 0-25/150 in. H,0 rage)

Zero Error: +0.5% of span per 100°F,

Total Effect including Span and Zero Errors:

+1.0% of span per 100°F.

(Note: Double the specified effect for Range Code 3).

Temperature Effect at Minimum Span (e.g. 0-25 in. for
0-25/150 in. H,0 range)

Zero Error: £3.0% of span per 100°F.

Tctal Eftect including Span anc Zero Errors:

+3.5% of span per 100°F.

(Note: Double the specified effect for Range Code 3).

Overpressure Effect

Model 1152DP: 2000 psig overpressurewill cause a
zero shift of less than +0.25% of upper range limit
(Range Codes 3, 4); less than £1.0% of upper range
limit (Range Code 5), less than £3.0% of upper range
limit (Range Codes 6, 7) 'ess than +6.0% of upper range
limit (Range Code 8).

Model 1152HP: 4500 psi overpressure will cause a
zero shift of less than +1.0% of upper range limit
(Range Code 4); less than +2.0% of upper range limit
(Range Code 5); less than £5.0% of upper range limit
(Range Codes 6, 7).

Static Pressure Effect

Model 1152DP Zero Error: £0.25% of upper range
limit per 2000 psi (Range Codes 4, 5); £0.5% of upper
range limit per 2000 psi (Range Codes 3, 6, 7, 8).
Span Error: —1.0+0.25% of reading per 1000 psi (Range

Codes 4, 5,6, 7, 8), -1.5+0.25% of reading per 1000 psi
(Range Code 3).

Model 1152HP Zero Error: +2.0% of upperrange limit
per 4500 psi (all ranges).
Span Error. =1.0£0.25% of upper range limit per 1000
psi (all ranges).

Span error is systematic and can be calibrated out
for a particular pressure before installation.

Power Supply Etfect Lessthan0.005% of span per volt.

Load Eftect No load effect other than the change in
power supplied to the transmitter.

Mounting Position Elfect Zero shifiof upto 1in. H,0
which can be calibrated out. No span effect. No effect
in plane of diaphragm.




;o (PUIYSICAL SPECIFIDATIONS
ALL TADDELS

Materials of Construction

‘olating Diaphragms and Drain/Vent Valves: 31655
rcess Flanaes: 316SS
tted O-Rirgs: Ethylene Propylere
n-weited O-Rings: Ethylene Propylene and Buna-N
Fill Fluid: Silicone Oil
Flange Bolts: Plated Alloy Steel, per AST'A A-540
Electronics Housing: Low-copper aluminum with
acrylic baked enamel; or auslenitic stainless steel.
Process Connections: 1/4-NPT
Electrical Connections: 1/2-inch conduit with slotted
and 0.104" diameter jack-type screw termina’s.
Weight: 12 Ibs. with aluminum housing; 16 Ibs. with

FUNCTIONAL SPECIFIGATIONS
MODEL 1152AP AND(1 15267
Ranges

(3) 0-5/30 in. H,O (GP Units Only)
(4) 0-25/150 in. H,O; 0-2/11 in. HgA
(5) 0-125/750 in. H,0; 0-10/55 in. HgA
(6) 0-17/100 psia/psig

(7) 0-50/300 psia/psig

(8) 0-170/1000 psia/psig

(9) 0-500/3000 psig (GP Units Only)
(0) 0-1000/6000 psig (GP Units Only)

itput 4-20 mADC

ver Supply External power supply required, up to
. VDC. Transmitter operates on 15 VDC with no load.

Span and Zero Continuously adjustable externally.

Elevation and Suppression Zero may be supprescad
up to 160% of calibrated span, but upper range limit
may not exceed the maximum range. Zero miy be
elevated for compound ranges down to 0.5 psia (For
Mcdel 1152GP).

Temperature Limits

—-20 to 200°F Amplifier operating.

~20 to 220°F Sensing Element operating.
0 to 250°F Storage.

Overpressure Limits
Model 1152GP: 0.5 psia to 2000 psi for ranges to 1000
psig: 4500 psi for the 3000 psig range and 7500 psi for
the 6000 psig range for operation within spacifications.
Model 1152AP: 2700 psi (all ranges) for operation
within specificat ;.

Humidity Limits 0-100% RH.
Turn-on Time 2 seconds. No warmup required.

Damping
Qutput Option A: Nominal fixed response times of
0.3 seconds (range 3), 0.2 seconds (ranges 4, 5), and
& A 1 seconds (ranges 6-0).
-,' utput Option D: 4-position variable time constant
‘ch for nominal response times of 2.0 seconds, 1.0
<onds, 0.5 seconds, or as above.

FUNCTIONAL SPECIFICATIONS
WODEL 115209 AND 1152HP

Ranges

{3) 0-5 10 0-30 in. H,O (DP Units Only)
(4) 0-25t0 0-150 in. H,0

(5) 0-125 to 0-750 in. H,O

(6; 0-17 to 0-100 psi

(7) 0-50 to 0-300 psi

(8) 0-170 to 0-1000 psi (DP Units Only)

Output 4-20 mADC

Power Supply External power supply required, up to
45 VDC. Transmitter operates on 15 VDC with no load.

Span and Zero Continuously adjustable externally.

Elevation and Suppression Zero suppression or zero
elevation up to 150% of calibrated span (ranges 3, 4, 5)
or 50% of calibrated span (ranges 6, 7, 8), but upper
range limit may not exceed +100% of maximum range.

Temperature Limils

-20 to 200°F Amplifier operating.

~20 to 220°F Sensing Element operating.
—-60 to 250°F Storage.

Stalic Pressure and Overpressure Limils

Model 11520P: 0.5 psia to 2000 psig maximum rated
static pressure for operation within specifications. 0.5
psia to 3000 psig static pressure without damageto the
transmitter. 2000 psig overpressure on either side
without damage to the transmitter.

Model 1152HP: 0.5 psia to 4500 psig maximum rated
slatic pressure for operation within specifications. 0.5
psia to 6750 psig static pressure without damage to the
transmitter. 4500 psig overpressure on either side
without damage to the transmitter.

1 ,J00 psig proof pressure on the flanges.

Humidity Limits 0-100% RH.
Volumetric Displacement Less than 0.01 cubicinches.
Turn-on Time 2 seconds. No warmup required.

Damping

Output Option A: Nominal fixed response times of
0.3 seconds (range 3), 0.2 seconds (ranges 4, 5), and
0.1 seconds (ranges 6, 7, 8).

Qutput Option D: 4-positic n variable time constant
switch for nominal response L. mes of 2.0 seconds, 1.0
seconds, 0.5 seconds, or as above.

L ———

Load Limitations
All Models

LOAD
(Orws)

20
POWER SUPPLY (VDC)

Rosemount 4

S A ———— £ T GV e N A BT TR N e O s WP (T T A g SV RS e 3 T ARV G ST AT S € e ) ST ey Lk P laasca U R & o IV B S i ottt CL

BEDRT TR TR

Ton

)
\ ]
NN PP, g ey P W

- ——



ELECTRICAL BLOCX DIAGRAM
-o——-ﬂ--‘ DEMODULATOR

WIRING COMMNECTIULNS

| SSE——— %
SENSOR = | cumment F—
SOURCE
o
- POwEN
TEST susmL v
osc "y =
L o
L 5
CURNENT .
i ) CONTROL = i
; FEEDMACK o’ SIBNAL LOOR MAY BE OROUNOED AT ,
: ANY POT OR LEFT UNGROUNDED i
Jb1- IRETON REVEASE POLARITY SIONAL : ' Tl 4
e, PROTECTION * ,_O- K -3

TYPICAL MODEL 1152 PRESSURE TRANSMITTER ASSEMBLY

O-CELL
SENSING
MODULE

YD TSN AT RIWI S SRS s AW

gL s tA

TR e TRANSMITTER -
... MOUNTING
BOLTS (4} -

o

ELECTRONICS HOUSING

CIRCUIT
BOARDS

COVER

PROCESS
FLANGE A ~

MOUNTING BRACKET

S 2. Ll e R R0 PR P R et i Tl L .\WV'_\O\"\",N-cﬂil&l)v"-'_f\*;-;;‘\: s
P GhP 4y s o Pt bt el 35, Y e S IRl
0 A DA R sy 3 4

R ...__é____!.
@_.

;‘:'4 -Q—

2-578%

(B EVE b A

OPTIONAL PANEL MOUNTING
BRACKET SHOWN IN TYPICAL &
MOUNTING CONFIGURATION |

—

i

s - b —— —

24318

Rosermount 5

e

——

I



rdering information

L

% ALPHALINE PRESSURE TRANSMITTERS FOR NUCLEAR APPLICATIONS
e

PRESSURE MrASUREMENT

Abscivie Prossure

coo#
or
e

Ouhrantial Pressure. 2000 psig Static Pressore Asting
Ditterontial Pressure. 4500 pyig Stane Prossure Rating

(0-3175 10 6-1905%0 mm H_0)
L3 0-17 to 0-100 pmat

{0-3175 10 0-19050 mm H,0y
0-17 1o 0-100 pwa

(0-0 345 10 0-1 889 kg/cm?)
0-17 12 0-100 psia

Gags Pressure
PRESSURE RANGES
CODE MODEL 115209 MODEL 1152mP MODEL 1152ap MODEL 1132GP
(DIFFERENTIAL) (OIFFERENTIAL) (ABSOL UTE) (GAGE)
—
3 0510 0-30in M0 NA PIA 050308 HO
10127 10 0-762 mm H,0) (0127 10 0-782 m™ 1,0}
4 0-25 10 0-130 in. H,0 0-25 10 0150 in. H,0 0-2100-11 0 HgA 0-25 10 0-150 1 H,0
(0-635 to 0-3810 mm H,0) (0835 0 0-3810 mm H,0) (0-69 13 0-380 g/cm?) {0-83%5 to 0-3810 mm H,0)
L 0-126 10 0-750 »» H,0 012510 0-750 n H O 010 10 0-55 in HgA 0125 to 0-750 in H,0

(0-3175 to C-19C50 mm M ,0)
0-17 to 0-100 psg

(0-12 10 0-7 0 hg/om?) {0-1.2 10 0-7.0 kg/cm?) (01 2 10 G-7 0 kg/cm?) 10-1 2 10 0-7 0 kg/em?)
O 0-50 10 0-300 psd 0-50 to 0-300 ps 3 0-50 19 0-3C0 psia 0-50 10 0-300 pwg
(0-3.5 10 -2 kgremi) 0-35 10 0-21 kg‘cm?) (3.5 to 21 kgiem?) (3.5 10 21 kg/emid)
L] 0-170 to 0-1000 psid N/A 0-170 to 0-1000 psa 0-170 to 0-1000 pyig
(0-12 10 0-70 kg cm?) (0-12 10 0-70 kg/cm?) (012 to 0-70 kg/em?)
9 N/A N/A N'A 0-500 to 0-3000 parg
(0-35 to 0-210 kg/emi)
0 N/A N/A N/A 0-1000 to 0-6000 psig
{0-70 1o 0~420 kg/emi)
CODE | ouTPuUT

420 mADC

4-20 mADC with Adjustable Damping

‘ 4 MATERIALS OF CONSTRUCTION ‘
r. CODE FLANGES DRAIN/VENT V.ALVES ISOLATING DIAPHRAGMS ELECTRONICS HOUSING/
. . VERS
—-f__=F
- EE s 1 LS — 31655 min
92 31658 31655 31655 Ausienitic
CODE | oPTIONS
Mounting Brackat
1 | !
Lusa op 4 A n PB e TYPICAL MODEL NUMBER
STANDARD ACCESSORIES All Models are TAGGING ALPHALINE Pressure Transmitters will

shipped with vent/drain valves and one instruction
manua! per shipment,

ALIBRATION Transmitters are factory calibrated
to customer's specified range. If calibration is not
specified, transmitters are calibrated at maximum
range. Calibration is at ambient temperature and

be supplied with SST tagging in accordance with
« ystomer requirements.

DOCUMENTATION Certitication of compliance
will be provided for each 1152 transmitter for nuclear
qualification, accuracy, special cleaning, hydrostatic
testing, and traceability. Chemical and physical

pressure.

3
K0semount me.

reports and identification of pressure boundary
materials will be on file at Rosemount,

POST OFFICE BOX 35129 MINNEAPOLIS, MINNESOTA 55435

T R o Ty

PHONE: (612) 941-5560 Tw/X: 910-576-3103 TELEX: 29-0183 CABLE: ROSEMOUNT '::}

Revised 9/19 .
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PRODUCT DESCRIPTION

Tracor Westronics' E © ries Miniature Recorders
include the S4E single pen recorder, the D4E dual pen
recorder, and the T4E three pen recorder. All E Series
Miniature Recorders fit the industry standard 6" x 6"
panel cutout. All recorder versions feature a 15" case
depth, making these recorders among the most compact in
their performance category.

Like all E Series Recorders, the S4E, D4E, and T4E
are designed and manufactured to set new standards of
performance and reliability. These instruments utilize the
same component and maturial quality standards, finishes,
plating methods and exhaustive Q.C. procedures as are
utilized on Tracor Westronics' multipoint and "large
case’’ continuous writing recorders. Only dimensions have

2en ~educed.
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Product Description & Technical Information

FEATURES

Bl FIBERTIP PEN CARTRIDGES - inexpensive fibertip
pen cartridges write over 2,000 ft. Cartridges can be easily
changed-out without the mess and inconveniencs of capil-
lary inking.

B SELF-CLEANING £L.DEWIRE CONTACTS - multi-
fingered slidewire wiper contacts keep the slidewire clean
and eliminata erratic operation due to dist.

B PROTECTED SERVOMOTOR - the servomotor and
servomechanics are protected electromically from damage
due to overrange inputs.

B UNIVERSAL RANGE/AMPLIFIER CARDS - switch
selectable gain programming allows all high level ranges to
be set-up on a high level range/amplifier card, all low level
ranges to be set-up on a low level range/amplifier card,
and all thermocouple ranges (including cold junction com-
pensation) to be set-up on a thermocouple range/amplifier
card, All RTD ranges can be accommeodated with an RTD
range/amplifier card piu- ceveral plug-in range modules.

3@ EVENT MARKER OPTION - each recorder pen can
be equipped with an electronic event marker which places
a right angle mark on the trace at the beginning and ending
of the event.

B INTERCHANGEABLE CHART DRIVE MAGA-
ZINES - conversion from English to Metric chart speeds
(or Metric to English) is as simple as interchanging chart
drive magazines. The removable chart drive magazine also
simplifies paper loading.

B MULTISPEED CHART DRIVE - a switch selectable
14 speed chart drive is standard equipment on all E Series
Miniature Recorders.

T1 1013.00
11179




B VERTICAL AND HORIZONTAL CONFIGU-
RATIONS - all E Series miniature recorders can be con-
_figured for verticai running or horizontal running charts
' scales.

ALARM SWITCHES - up to 2 fully adjustable alarm
»...sches can be installed on each pen,

B MODULAR CONSTRUCTION - all major sub-
assemblies are modular and can be removed and replaced
without unsoldering. The frame assembly can be discon-
nected and removed from the case without disturbing
field wiring.

B ISOTHERMAL INPUT TERMINALS - prevents
thermal EMF errors from being added to input signals
within the recorder.

B STANDARD ACCESSORIES - standard accessories
include power on/off switch, chart on/off and manual
chart advance.

STANDARD OPTIONS

* Alarm Switches - up to 2 per pen, adjustable over
100% of span.

* Event Marker - avzilable on each pen. Momentary
trace pertubation to displav event. Left movement at
event start; right movement at event end. External
contact closure required.

* Range/Ampiifier Cards - for low level, thermo-
couple*, or RTD. (High level standard.)

* Shunts for current inputs
* Special Charts and Scales
* Daor Lock

* Air Purge Case

* Power Cord

* Carrying Handle

*Specify upscale, downscale or no thermocouple burn-out
indication.

IISTALLATION DIMENSIONS

<3 {

(15.2 cm)
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SPITIFICATIDAS

q e

Isolated
Range/Amplitier Cards:  High Leve. Low Level, Thermocoupie and RTD
Spans®: 100mV to 10V 1mV to 100mV
Thermocoup 2 spans include cold junction
compensation and burnout indication.
RTD spans include current source
Zero Adjust:  £100% of span *100% of span
Zero Elevation/Surpression:  $600% of span +600% of span
Accuracy: *0.5% span 20.5% span or 10V, whichever is greater
(at calibrated ambient)
Drift: -~ 1uV/°C from calibrated ambient
Step Response: 0.5 second 0.5 second
Overshoot: 1% of span 1% of span
Input Impedance: 5 megohm on spans to 14V 5 megohm
1 megohm on spans > 14V
Source Resistance: 25K ohm 5K ohm for spans greater than 10mV
500 ohm for spans 1mV to 10mV
Deadband: 0.25% span 0.25% span
Common Mode Rejection: 120db@ 50/60 Hz 120db@ 50/60 Hz
Normal Mode Rejection: 60db@ 50/60 Hz 60db@ 50/60 Hz
r Scale:  100mm (nominal 4"') calibrated in engineering units. Black lettering on white background.
(A Chart:  100mm ralibrated width; 82 feet (25 meters) long.
Chart Speeds: 0.25 0.5, 1, 2, 4, 8, 16 in/min and in/hr (English). 0.5, 1, 2, 4, 8, 16, 32 cm/min and cm/hr
{Me ric).

Overali dimension 6.8"w x 6.8"h x 16.2"d (17.3¢m x 17.3cm x 41.1cm).
Panel cutout 6" x 8" (15.2cm x 15.2cm).
Panel mounting depth 15" from bezel 1o backplate (38.1cm froin bezel to backplate).
Weight: 3 pen: 18 Ibs. (8.2 Kg.)
Inking: Replaceable fibertip ink cartridges - red, blue or green.
Operating Temperature:  10°C-40°C
Operating Humidity:  10% - 90% relative hurmidity.
Models: S4E Single Pen, D4E Dual Pen, T4E Three Pen,
Configurations:  Vertical or horizontal scales.
Power: 120 VAC £10% 50/60 Hz.

Ca.- Dimensions:

*Shunts available for current inputs

4

Specifications Subject 1o Change Without Notice.
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GENERAL cal unit is of solid state design, and offers auto-

metic momentary short circuit protection. The line

Rosemount regulated Plug-In DC power sup-
plies provide highly stable and isolated DC volt-
age for various industrial, medical, laboratory,
ground support and other applications. These
models are ideally suited for industrial transducer
excitaiion, current transmitter applications as well
as for laboratory use.

The Plug-in types are transistorized and com-
pact, but are repairable. A mating 8-pin octal
receptacle for conventional chassis mounting is
shipped with each unit. However, the optional
screw-down socket with molded barrier strips of-
fers extra convenience and fast installation.

The open construction 2210 series is equally
convenient in use and installation. This economi-

and load regulation and the ripple specifications
are less stringent (see ordering table) than for the
enclosed models. However, these units are espe-
cially designed for low-cost applications where a
large number of isolated voltages are required and
where electrical specifications are not critical.

Power supplies are available with narrow slot
range and with wide range voltage adjustments.
Any voltage between 1 and 40 volts is available
from at least one Rosemount standard power sup-
ply. The table below shows the model numbers for
the most popular voltage ranges between 1 and 40
volts., After determining applicable models, refer
to the "'Styie’’ table on page 2 for electrical spec-
ifications. Duplications exist in some voltage
ranges for your selection based on economy, cur-
rent ratings or electrical specifications.

VOLTAGE/MODEL TABLE

VOLTAGE
STYLE 1-6.5 5-9 10 12 15 18 20 24 28 k 30-40 J
2210 2210 2210 2210 2210 2210
A sPs-2077 | sps-2077 | sPs—2078
8 SPS-2014 | sPs-2010 | sPs-2018 SP$-2011 | SPS-2021 | e
SPS-2055 SPS -20% SPS-2057 SPS-2057 SP§--20338 5P5-2054 SPS-2054 SPS-2080 SPS-2101 |,$PS—210’N
5PS-2052 | SP$S-2052 |SP$-2074-0 $Ps-2101 | sPs-2101 e
: 5P§~2073-0
r SP5-2082 +P5-2083 $PS-2110 SPs--2110 sSPS-2110 SPS-2110 SPS-211 sPs-2111 sPS-2m §PS-2112
SP§~2120-0D|5P5~-2121-0D

Vs
P

\"\

P
—-Rosemount

Copyright Rosemount Inc. 1975

o —— W + o - —

o ———— i ——— i ——



ORDERING INFORMATION

2210

DC W IPUT RATING REGULA TION (mV OC)
kgl [ il w'r o Yl LINE LOAD m::::; ‘:‘:;::::
~ONSTRUC TION (mA) = -
2210-00280 23 175 +10 20 10 +5%
22100248 24 225 £10 20 10 +5%
2210-00180 18 250 $15 20 10 15%
221000150 15 300 *10 20 10 +5%
2210-00120 12 400 +10 20 10 +5%
STYLE A"
OC QUTPUT RATING NEGULATION (mV DC) TENP.
ULTRA COMPACT MODEL vours | CURRENT e o o COEFF.
0.6 WATT (mA) (mV RMS) (%/>F)
PLUG-IN SP§=2077-P 9=12.5 0-50 3 5 1.5 0.02
5PS~2078-F 13-18 0—40 3 6 1.5 0.02 E
STYLE *'B"
EOONCMIGAL DC OUTPUT RATING REGULATION (mV DC) — TEMP.
MODEL CURRENT COEFF.
2 WATT VOLTS () LINE LOAD (mV RMS) NPF)
PLUG-IN SP5=2014~P 10 0~175 *4.8 t 9 ' 0.03
$PS~2010~P 12 0-175 6 +12 ' 0.03
5P§~2018-P 15 0-125 8 £12 1 0.03
SP§-2011-P 24 0-90 5 +12 1 0.025
SP§-2021-P 28 0-30 .5 s14 1 0.025
STYLE "D m
DC OUTPUT RATING [REGULATION (mV DC) TENP. -
3 Wa Y —— voLTs |CURRENT] . e LOAD R:/P::: peegohy v
2LUG-IN OR (mA) (m " orey STYLE
‘OLDER-HEADER SP5-2055-P Plug-In
$P$-2055-8 1-6.5 0-300 15 5 1.5 0.03 ”
IOUNTING i
SP§-2056-P 5-9 0-250 15 s 1.5 0.03 Plug-in
NARROW | sps_2087-P | 9-13 0-200 0.5 0.02 |Plugin
ADJUSTMENT
RANGE $P5-2058-P | 13-17 0-17% 0.5 0.02 Plug-in
$PS§-2052-P Plug-i
9-13 0-200 1 ug-in
$P8-2082-8 2 5 0.5 0.01 s o
SPS-2054~P 17-21 0-150 2 S 0.5 0.01 Plug-in
WIDE * [ sps.2101-p | 20-30 0-100 10 s 1 "
ADJUSTMENT i e g
30-4C 0=75 10 15 1 0.02 Plug-in
SP$-20730-P Pt g-in
DUAL 12 0-75 3 5 1 0.02
VOL TAGE SPS—Z:::!O—B S0 er-Haader
OUTPUT SPS-2074D-P Plug »
P8-20740-6 £15 065 3 6 ' 0.02 Solder-Header
STYLE “F"
PUT RATI
4.5 WATT P DC OUT U::u::s':fr REGULATION (mv DOl | o0 o Jéé‘:,‘ e
PLUG-IN OR VOLTS (mA) LINE LOAD | (mv AMS)| (k) STYLE
SOLDER-HEADER SPS-2082-P
- 0-500 Plug-in
NARROW SPS-2062-8 1-6.5 15 10 1.5 0.03
MOUNTING ADJUSTMENT e 0-800 Solder-+eader
RANGE & - 0-450 Plug-in
SPS~2063-8 5-9 0-600 15 10 1.5 0.03 Solder-Headar
WIDE SPS-2110-P 10-20 0-200 15 15 1 0.02 Plug-In
ADJRU:TMENT SPS-2111-P 20-30 0-175 15 15 1 c.02 Plug-in
SPS-2112-P | 30-40 0-150 15 15 1 0.02 Plug-in
SP§-2120-P Plug-in
DUAL SPS_21 £12 0-175 5 10 1.5 0.02
VOLTAGE 2 :‘:0—: :oldeﬂ-le.wov
ouUTPUT 2121~ tug-in
SP$-2121-§ £1s 0150 s 10 1.5 l 0.02 Solder-Header

2 Rosemoum.
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"GENERAL SPECIFICATIONS

Input Voltage
105 to 125 VAC at 50-400 Hz.

Adjustable Output

Voltage adjust potentiometer at the top of all
power supplies. (If range is not specified, adjust-
ment is +5%.)

Floating Cutput
Positive or negative, output can he grounded, iso-
lated from case and AC line,

DC Isolatior
Greater than 100 megohm with 200 VDC applied
between output and case.

AC Isolation
T wcally 20 picofarad — shield between primary
and secondary transformer.

Line Regulation (output voltage variation as input
line voltage changes from 105 to 125 VAC)
See ordering table on opposite page.

Load Regulation (output voltage variation due to a
change from no load to full rated load current)
See ordering table on opposite pag=.

Output Impedance
Less than 0.1 ohms (DC to 1KC).

Reverse Current
Fully protected against an application of reverse
current,

Remote Sensin
Styles ‘D' and "‘F’" models have provisions for
remoting the point of regulation i., the load.

Short Circuit Protection

Electronic protection against accidental short-
circuit and temporary overloads, (The style 'B""
has provision for external fusing.)

Transient Response

250 mV peak to peak, for a step load change of 10
to 100% for less than 50 millisecond duration.
(Not specitied for 2210,)

Temperature Range

The temperature effect over the usable range of
20°F to 125°F is less than  93%/°F, Do not ex-
ceed 150°F maximum t . _erature on base of
solder-header styles or pi manent damage may re-
sult, (Not specified for 2210.)

Stability
Long term stability is better than :0.1% of rated
voltage at fixed conditions. Stability is :0,2% for
Style ''B'* and other models when operating below
9 volts,

PRICING AND DISCOUNTS

The applicable price list is P50000, Al
mode!s listed on the current price list are stocked
at our Nashville plant. Most styles delivered from
stock in quantities to 25 pieces F.0.B., Nashville,
Tennessee. Prices and specifications on all mod-
els are subject to change without nctice. When
ordering, specify model number and quantity of
each item.

Quantity discount schedule follows:

DISCOUNT QUANTITY
1-9 Base Price
10-24 Base Price Times 0.96
25—49 Base Price Times 0.92
50-99 Base Price Times 0.88
100-199 Base Price Times 0.84
WARRANTY

Rosemount Nashville, Inc. warrants its power
supplies to be free from delects in workmanship
and/or material and to function satisfactorily when
properly installed, operated and maintained in ac-
cordance with instructions and specifications for a
period of 6 months. The warranty becomes effec-
tive on the date of shipment.

This warranty does not extend to any of our
products which have been subject to misuse, neg-
lect, accident, or improper installation or applica-
tion; nor shall it extend to units which have been
repaired or substantially altered by persons other
than authorized personnel.

Rosemount Nashville, Inc. will, in no way, be
liable for damage to other equipment caused by
failure or malfunction of equipment built by Rose-
mount Nashville,Inc.

REPAIR POLICY

The warranty obiigation is limited to repairing
or adjusting of the power supply of parts thereof
upon authorized return to the factory, transporta-
tion prepaid. Repair or replacement of such equip-
ment, which upon examination proves to be defect-
ive due to materials or workmanship, will be com-
pleted at no charge and reshipped F.0.B. Nash-
ville. Any power supply returned beyond the time
limit warranty, or due to misuse, etc., will be re-
paired (repair price is approximately half price) or
if not repairable, can be replaced at the current
price.

Rosemount 3
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Rosemount Part Number: N0O012-00170

This Amphenol Modal 146-104 socket can be
used to connect plug-in power suppiies into a cir-
cuit without soldering. Both mounting and terminal
connection problems are quickly solved by using
this socket, The socket can be mounted above or
below the chassis. Voltage rating is 1250 volts
RMS at 5 amp. Mounting screws are not supplied.
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Review Method by: Alternate Calcs %
0740 A2000% SH. 23 ATTACHED
Re

Detailed Review

Qualification Test
- -
vilw by:

Date

b a. PIVELC SUPFLY LOAD/NG
TWO0 SEFPREATE BREALEES ON PANEL 3Y¥ W/l BE AFFELTED BY
THIS CHANGE .

(L) Becakce 3y-1 PYSE A (v/3)
(2) BeEAKER 3Y-/I PHASE C (Y/3)

6.a.(].) EXSTING LLAD 0N BEERKEL 3Yy-/ IS 0 WLT-AMPS
PEFER TO Bl&RICL FY/INT DEAWMNG 0790 A 30009 SHET 23.
AURILABLE TOTAL LOAD ZN VOLT AMPS =
VOLTAGE X CUREENT X FONER FACTOR =
/2OVACX ISAMP X 100 %YSSUMED) =

3Y-/  TOTAL LOAD AVAILABLE s /800 VOLT-AMFS

ADD) TR AL LOAD 70 BE ADDED 7D 3Y-/

POWER REQUIREMENTS OF DSE TWO PEN RECOEDER PR-53
/20 VOLTS AL FUSED AT 3/8 AMP

RECORDER LOAD MAXIMUM =
/20 VAL X 3/8 AMP
RELORDER LOAD = 95 VOLFAMPS

POWER REQUIREMENTS OF SPS-2/02-P PONER SUPPLY £5-68/5
/20 VOLTS AC SWATT WHICKH SURPLIES PT+200.
FPLUG-TA) POWER SUFRLY LODAD =

/20 VAC X CURREOTIN AMPS

120 vAC x{ —2GATB—~ )

/20VAL X 0,025 AMP
POWER SUPPLY LOAL = 32 VOLT-AMPS

—

THES TOTAL ADD/T/IONAL LOAD = 95 +3
= 98 VAFAMPS

REFFCTO 7.6. FOR ADDITIONAL VILTAGE CURRENT TNFORMATION,
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" Title: DES/GHN TNPLUT

| i Performed . : &&j ﬁ ' Date:g- _z_-aad

References: Review Method by: Alternate Calcs %
Detailed Review
Qualification Test L.

B

Review by: Date

G. a.. 0> (CONTINUED)
ADDING EXISTING LOAD ON 3Y-1 OF 90 VOLT-AMPS
PLUS TOTAL ADDITIONAL LOAD IMPOSED OF 43 VALT-AMPS
GIUES ATOTAL OF 83 WLT AMPS WHICH I'S ZUSIGUNIFICANT!
WHEN COMPARED TOTHE TOTAL LOAD AUAILABLE OF
/800 VOLT AMPS 00 BREAKER BY-/ THUS THE
BREALER LOAD & 5 % OF FULL LOAD CAPALITY.

6.a.(2 LOAD FOR BREAKER 3Y=1/

3Y-// IS A SPARE /EAMP /20 VOLT AL BREAKER
LICATED ITL PAMNEL Y/3.

LOAD IMPOSED OMN THIS BREAKER W/LL AFPREOAXIMARTE
THE LOAD ON BREAKER BY-/ AS THE DEV/ICES THA7
DRAW CURRENT FROM LT WL BE EQUAL 7O THE

DEUICES ON BYy-/. (REFERENCE SHEET & OF TH/S EA.)

6.b. TESTABILIT
EQUIPMEDT TNSTALLED W/LL BE CADABLE OF BE/M

TESTED ON-LINE ARND AUAILABLE CALIBEATIONLAQAN/ P~
MENT IS ONHARKND TO SUPPORT TEST/NG REQUIRE ~

MENTS. THIS TEST EQUIPMENT MEETS IR EXCELDS
ACCURAL Y STANDARDS REQUIRED.

G.e.. _RANGE /SPAN/DEADBAND
JCEEER TO PRODULT ZNFORMATION SHEETS AT TALHED
70 SHEET & of THIS EA.

lod. FIPWNG/TUBING/LAYOUT

A SKEETCH DEP/ICT/ING TNSTEUMENT SENS/ e L/NE

CONMNELT/IONS Wil BE DEVELOPED AND TN LIOLSFUCAZZED)
WITH THE TNSTALLAT/ION PROICEDURE, REFERENLE

DIC ZTEMIB. REFERL 7D SHELT B OFTH/S E4 FOR
LARYOUT ARND MATEL/IAL L/IST/Né.

Sheet é of /3
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Performed by:

References: 8/&a RJCKPJMJT WMG  Review Method by:

: Alternate Calcs E
27490 A 9. Detailed Review
'z ‘ ‘ Qualification Test ]
Review' by: Date
H=9 WEST EDGE OF
MK;T; FACE #. SEUSIS) SWIELD WALL
SHIELD WALL Fﬁ:'"_‘“ \

p W AL
CHANGE
‘ A'DUTIOA

PT-187

'}

~

E ~

| '/.ia
LAE
3

H

N

=

MATERIAL_LISTING
PT-200 & P7-20/ = ROSEMOUNT //52 &GP
TUBING - /2% STANLESS STEEL 0.065 WAL

FITTINGS /2" STRAINLESS STEEL SWAGELOK TUBE FI7T/NGS,
: ADAPTERS,AND UNIDN TEES.
{ VALVES - WHITEY SS-8VFS

THE ABOVE EQUIPMEUT IS EQUARL TO AND LOMPAT/BLE WITH THE
EXIST/NG EQUIPMENT & MEETS OR EXCELDS FLANT PIPING SPECS .

N T —————— - . -
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| Performed by: D sahaef _ Dateig-3.80

References: Review Method by: Alternate Calcs Eiég
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/0 -80
Revllew by: Date

7. a. PINEL SUPRLY LOADINSG
REFEE TU G.a. ABOVE.

7.6. VULTAGE/CURRENT
/20 VAC VOLTAGE LOADSTUDYAND ANALYSIS WAS ADDEESSED
IN 6. a. ABOVE, THAT ANALYSIS INCLUDED 7THE AC VOLTAGE
INPUT TO ES-GBIE & ES-6B/6WHICH ARE PLUGTN TYPE
ADTUSTABLE 30 T0<0 VOLT DC OUTPUT RATED 70 PROVIDE
THE TRANSMITTER 9to 20 rm AmP CURRENT LOOR, WHILH
76 ALSOTHE INPUT TO THE PRESSURE RECORDERS
g" PR-5 & PR-54.

THE TRANSMITTES Al LOAD VOLTAGE REGUIREMENTZS /5VDC,
AND THE BECORDER INPUT OF < to20 mAne I'S SHUL TED
70 PROVIDE A VOLTRGE INPUT: |

THE 30 7090 VOLTDE PIVER SUPRLY WAS SELELTED
70 PROVIDE EXCESS VOLTAGE/CURRENT CAPALITY TN THE
EVENT CuTURE CEAUIEEMENTS DICTATE ADD/T/ONAL
LOAD. RCELIS/ION DROPPING IRESISIVRS W/LL BE
SELECTED 70 PRIVIDE OPTIMUM PIIER SUPFLY LOAD
TN THE DPEBATING BESION.

7. . TNSULAT/ON IUIEE_/CHBZE
GO0 VOLT ZNSULATION BATING WL BE SFEEC/HF/ED

FOR ALL WIRE 2 CARLE, SJBE /9 AlG. WIREWILL
BE USED W/TH 120V . FPIWER FROM /5 AMP

ROEAKERS 3Y-1¢7° - OrHERWIRING Wit BE
/6 A.G.
&,r > o. macEway (SEPARABILITY. REDUNDANCY)

EACH CHANNEL WILL BE BOUTED SEFRRATEL Y WHERE
DYSSIBLE. PHYSICAL SEFALATION BY USE OF ONDU/T
WILL BE USED WHEN REAQUIRED.
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| S R Perforned by:__C ZBenda - Dt 2 22
References:

Review Method by: Alternate Calcs %

Detailed Review
—M ‘l : ‘ Qualification Test (3
‘i"‘ﬂ!oé!ﬂ
Revfew by:

Date

8. a. MATEL/ALS

A FLAMABLE MATERIALS RRE ASSOCIATED W/TH TH/S
DES/GN EXCEPT THE W/EE AND CABLE WH/ICK s0/LL
BE SELECTED 70 MEE7T ZELFE 383 FLAME 7E57.

8. 4. PALA /
SEE 7.e. ABOVE.

B.c._F/eE BARRIEES
L/RE BRARRIER FPENETEAT/ION /Ll BE LOVELED Y
EXISTING PLANT PRICEDURES , NO NEXD F/RE BALE/EES

ARE REGUIRED, ONLY REPAIR OF EX/ST/MNG BARE/IERS
AFTER 720UTING WIRE CABLE,OR CONDU T,

/. PHYSICAL IKNTERFACES
/. a. OTHER STRULCTURES.

ZNTERFACE WITH OTHER STEUCTUEES IS REQU/IEED
VR THE RTTACHMENT OF TERANSMITTER MOGL 778 &
BRACKETS. THIS ATTACHMENT W/Ll BE ALCOMPLLISHED

USING A PRC REUIEWED PROCEDURE. AND PLANT
APPROVED CEMENT ALRCHORES .

/.. DTHER COMPONENTS
TNTER ACE WITH OTHEE COMFINENTS IS REQUIRED
FOR INSTRUMEDT SENSING LINES, FOWER SUPALY
CONNECTION 70 ¥YI3 PANEL, AND CONTEOL ROOM
ZNSTRUMENT LD CATION AND INSTALLATION.
THESE TN TELFACES W/LL BE ACCOMPLISHED US/ILG
BoC APDRODVED INSTALLATION PROCEDUEBE(S).
LEUEL RELORDERS LR-3//0 & LR2/)] ARE ONE CHPANEL

OF DUAL CHANNEL RECORDERS WH/ICH ALE USED

FOR PR-53 ¢ PR-59 BRESPECT/VELY, IMNPUTS 70

THESE RECORDEEBS ARE ELECTR/EALLY ISOLATED.,
REFER TO SHEET &6 BLOCKDIAGRAM

. .

-
— - — - -
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Revigw by:

Date
/2.  FUNCTIOMNAL INTERFACES.

/2. a. ODTHER SYSTEMS
THIS PMODIFICAT /00 WL TUTECFRALE W/TH THE 980 VoLzr

MOTOR CONTROL CENTER BUS 2B 7THEOUGH TNSTEUMENT
AND CORTEDL fdwé'e PANEL BY. ITNADDIT/ON 70 BE/NG
DRITECTEDABREAKERS BY =/ & 3/, BH4S 28 ZS
FUCTHER PROTECTED BY BREALEL 52-2823.

TANTECFALE WITH BUS IA DURING AUTOMATIC. SWITEH

QVER IS PROTECTEDBY 3y-/ & 3Y-// AND BREALEL
6‘» 52-28B29 ALSO.

THE SENSING LINE COUVMNECTHONS FOBERCH CHANNEL
WILL NOT FUNCTIDMNARLLY ZNTERFALCE WI7TH O 7THER

SYSTEMS LONNECTED 70 THESE £ /A./ES)T///S ZS A
PHYSICAL THNTELFACE OULY.

/2.6, OTHER COMPONENTS
AND FULCTIONAL INTERFALCES W/TH OTHEER COMPONENTS
EXIST OTHERL THAN WI7H THE DUAL CHARNNVEL
RECORDERS AS OUTL/NED TN //lb. ABOUE.

/2.6, QPERATIONAL REQUIBEMEANTS LA DERL VALLLS DLAVT

MODES

ONE OF THE TWO CHANNELS W/LLl BEREQUIED 70

BE OPERAT/IONAL DUR/MG ALl POWER OFPER7TIINS,
THIS REQUIREMENT Wil BE ADDRESSED ZA

VOLUME. 3, O PELATION S MANUAL .

- ———

.- ——— et ———
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Review Method by: Alternate Calcs Eéigr
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/3.a. SKEJCHES
/3.6. TNSTERUCTIONS
[13... PROCEDURES

/9.a. ACCERPTANCE
/4ch p&’f@/&

/9.5, SURVE/LLAVCE
/19.d.. INSELUICE

Wikl BECLME FRET IE THLS FACILITY
CHRANGE OR BE AT TACHED 70 7HE

MANTELNANCE ORDER S GENEEATED
TO PERRDEM THE WORK.

TEST/NG WILL BE APART OF THE
INSTRALLATION PROCEDURE.

TESTING W/LL BE ADMINISTRATIVELY
CONTROLLEDL BY w7 7EN PeocElUes
ZF REQUIRED.




CONSUMERS POWER COMPANY
Nuclear Plant

FACILITY CHANGE
uFI No. 101212,4,0| |5,4,6,0,5
Sys Eqmt
012,2,7,/ 5,0 16,0,9
Sys Eqmt

¢ |-17,9,9

TITLE: L% RADE LONTAINMENT WATER LEVEL ZNSTHMEN.

Processing
Sequence

Date

Functional Description: SEL A77ALYED FR <FCF39-~<D

| ALdU/EEMENT

Prelim Eng Comp

Proj Engr

FROVIDE N CINTINUOUS ZTNDICATIIN DF CONTRIMMEN T

WATER LEVEL TN THE CONTROL BOOM L/ 7TH TUSTRUMENT

EAVGES WHICH TN CLUDE AL /DEN 7~ FLIOLING LEVELS .

J-List Affected
Y [N
WG &ech Supt

W/DE BRNGE ZUSTBUMERT LLEVEL RAMNGE FBIM 7HE

BOTM T8 FINE FEET ABOVE NOBMAL WATER

PRC Action
Mtg.No/Date

LEVEL., /MEASURENENT SHALL MEET THE DES/SA

AND AUALIFICATION PRIVISIONSE OF FEGUATIRY

G4/)DE /.97.

Detailed Engr Comp

Proj Engr

| ALZ0N T BE TALEN AT Bl/é ROCK

Proj Review Comp

Tech Supt

TUSTEUMEN TR THN TO MO ITOE CONTRINMEL T

WATER LEVEL AFTEE AN ACCIDEN 7T~ ALl BE 7 -

V/IDED. MERSUBEMENT RPAND TNDICAT/ION /il BE

QA Review

QA

LONT/RUIAS BELIBDING T0 LOVER THE BANGE
OF ELEURT/IN 579 FEET, WHICHITS THE LEVEL

Authorization to
Implement

Plant Supt

OFTHE SUCT/ION STRA/NELS ForR THE COEE SFRAY
BEC/BCLLATION PUMPS, 78 APFPELXIMATELY ;

LLEVATION 5396 FEET WHICKH TS S/X 7L NNE FEELET

Operations Notifi

Proj Engr

RBOVE PIRXIMUM WATEE LEVEL AFTEL AN

RCLIDENT. A NEL LONTRINMER T WATER LEVEL

Completed, Inspec-
ted, Tested

Proj Engr

ZNSTRIMEN TATION CHAUNEL TO COVER 7TH/S

RADLGE W/ILL BE PROVIDED., NEW INSTRUMENTS iy
WILL MEET THE DES/G REAUIBEMENTS O~ QC Supv -
REGULATIRY GU/DE /.97 ZNLLUDING 7THE gsgggﬁ;gon
QUALIFICATION AND TESTARBHILITY s TEDUND -

Ops Supt
ANCY wiiL BE PRO uzzszs?‘ns»u&.fﬂw ————e 350
ZANSTEUMERNTATION CHANLEL ﬂ’///c’// DL BE
DI/SPLA YED JA) A SEFRLATE LLUNTINULUS Proj Engr
RECORDER, Close Out

Tech Supt

| NFORMATION COPV
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EA - AL 7I99-+,0

Sheet / of 3
. CONSUMERS POWER COMPANY

Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

Title: AUNLT/ONAL DESCE/PT/ON

Performed by: & Zishars Date:478-20
References: Z 2174 Review Method by: Alternate Calcs -
FC-499 Detailed Review =
Qualification Test ]
A??Ac"//ﬁ'EZZ? DIARGRAM é~-/8-80
-S£ / Review by: Date

ONE NEW CONTARINMENT WATEE LEVEL MINITIE/NG CAHRNNEL AL
BE PBIVIDED , THIS CHANNEL WILL CONSIST OF A QUALIFIED
LEVEL TRARNSMITTER LT7T-31785 WH/ICH W/WL BE QUAL/IF/ED 7D
TEEE 323 (1974) FOR LOLA CONDITIONS AND SEISMIC -
EVENTS.

NOTE: "QUALIFICATION I'S BASED ON THE USE O I 7T BARTOM
" MUODEL 7649 LEVEL SYSTEM COMPINENTS WH/EH ARE
. _SCHEDULED TV BE QUALIF/ED BY /) TANUARY, /98/.

THE RANGE OF THE TRANSMITTER WLl BE SELEQTED T
DUDLICATE THE EXISTING BUALIFIED LEVEL TRANSMITTER
L7317y, WHIEHZS AN ITTTBARTIN MODEL 384/35/ SYSTEMN
WITH A SPAN OF 22 FEET, WHICH COVERS THE CONTAIN MENT
SPHERE WATER LEVEL FRANGE FRIM 579 FEET 70 596 FEET
ELEVATION. THIS RANGE REPEESENTS THE BEG/IN OF THE
LEVEL OF THE CORBE SPRAY RELIRCULATING FUMP SULTIIN

STRAINERS 70 A LEVEL SIX 70D NINE FEET ABOVE THE

LEUEL AT WHICH SWITEHOVER T0 BELICCULATION MIDE LS
TO OCCUR, THIS SIX TON/INE FEET OF MARBEGN MEETS OF
EXCEEDS NUREG D5 78 SUGGESTED BREAUIBE MENTS
Lo UPPER LEVEL TRANGE, AND CAN BE FEFFEENLED T0
THE LOWEST LEVEL ZN LONTAINMENT OF 570 FEET D ITUHES,
WHICH REPRESENTS THE SUMP PITS FLOOE ELEVATION.

NEW TRA A)SMITTEE L7T-3)75 WILLBE TNSTALLED TN B0OM
<07 @'OAJTZOL BO0D DRIVE HCCESS) WHICH TS5 ARALSO THE LOCAT/ON
OF EX/IST/NG TRANSMITTER LT7T-3/7/. THE TEAMNSMITTEELS
WILL BE SEPARARTED BY D/STANCE AND W/Ld BE ELFCTB/NALY

ZNDERPENDENT. LOCAT/ON OF BOTH TEANSMI 7T TELS TN THE
SAME BOOM IS NECESS/TARTED BY 7THE BESUREMENT 70

DISPLARY THE FULL SPAN AUD 70 ALLOW THE SENSOR 70

mAyEATYNE S omg AL A ‘y
TN Uaaalel ldnn in

——— R e e ——— W ————— ——— W W —— -



Form 2G53 EA = AL D22 /L

(

Sheat g of =2
CONSUMERS POWER COMPANY

Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

| 2 Performed by:M Date : /8 B0

Title: UNCTIONAL DESLB/PTION CONTINUED)

Referencas: SZ& 37227 / Review Method by: Alternate Calcs -
Detailed Review [J

Q alification Test [
/ﬂ//béu 4-/8-89

Review by: Date

BE DICECTLY ALTED AN BY THE WATER LEVEL.

L7317/ AND LT-3/75 DUTPUTS OF € 7D 20 ma' WI/ILL EALH BE
ROUTED 70 TWO NEUW TRACLR WESTEIN/CS MIDEL DIRE
DUAL PEN RECORDERS LR-3//10AND LR-Z//1 WHICH W/LL
BE MOUNTED O THE MAIN CONTROL PANEL COZ =2 SECTION.
THESE CONTINUOUS RECORDERS WHICH RRE QUALIFIED 70
TEEE-394(1975) W/LL EACH BE UT/LIZED 7V RECOED AND

INDICATE ONE CHANNEL OF CONTRINMEN T WATER LEVEL
AND ONE CHANNEL OF CONTAINMENT PRESSURE:. THE
RELOPDERS INCOBPORATE MULT I SFEED CHART DB/ UL
BND IND/CATING SCALES SO THE DPERATIRS LAN BEAD/-
LY DISCERN THE MONITORED PROLESS. CRISS CHELAIN o
BETWEEN CHANNELS WILL SERUVE 70 ENSURE AURILABILITY
OF ERCH CHANNEL BETWEEN CAL/BRATION INTERVALS.

S/INGLE /-_AIAZ//?E OBJ'EET/UES ﬁ/EE KEALI ZED 390.5'5
OF TWO BEDUNDANT CHANAELS. ELECTR/ICAL TNDERPLANDLEUCE
IS BCH/IEVED BY US/NWNG SEPACATE ZTMNSTRUMENT AND :
CONTROL PIWER PRAMNEL BREALEES 3Y~-/ AND 3Y=//. THE ‘
ELECTRICAL POWER RELIABILITY AND AUVA/ILAB/ILI7TY IS
ENSURED BECAUSE FRMNEL BY TS5 FED BY 7THE X80
VOLT MOTOR CORTROL CENTER BUS 2B DUP/NG LISS
OF ALL OFF-SITE DVWER, BUS 2B RECE/WVES APOLWE L
FRM THE EME]ZGEAJCV D/E SE L .g.f,w.-'z,qm.e DZ/P/UG THESE|
EVENTS.

£T-3/17/ LEVEL C”A)UA}E[. AAS AN EX/Sf/A/ "y .UD/ZAEE’
LI-23900 MOUNTED 0K THE MAIN CONTOL COXNSOLE Co/-A
SECT /0N wz//z.w WLl BERETAR/NED.

AN ,QDD/T/O.UAL LEVEL ZND/CA 770AJ .S"/.S'TE/W LS FUUVIDED
B‘/ FOUR TO-BELL FLLAT TYRE SW/TCHES LOLATED AT




Form 2953 EA - A2499-FD
Sheet 3 of =

. CONSUMERS POWER COMPANY
Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

( Title: FUNCTIONAL DESCR/PTION (CONTINUED)

Performed by: ?@‘.‘{& ﬁ Date: g-/&-5»

References: SEE SHELELT / Review Method by: Alternate Calcs  —
S Detailed Review [

M Qualification Trst ]
M & s8-8

Review by: Date

ELEVAT/IONS 5797, 57955877 AND 5357 TEPRESENTEL BRY

CONSOLE MOUNTED ZNDICATOR LIGHTS ADTACENT 70
LI-D900. THIS. SYSTEM WILL BE BETAINED FOR BACL-UP
PR VT T R i TR 095 MR s o 0 O S AR

- S —

. . c——
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Form 2953 EA = LYK/
Sheet J/ of /
CONSUMERS POWER COMPANY

Nuclear P'aat
ENGINEERING ANALYSIS WORKSHEET

( Title:  S/MPL/F/ED BLICK D/AEAN

| Performed by: € Zgsudze” Date:g-/8-2)
References: B/alCK FOo/NT Review Method by: Alternate Calcs t:]

FRLILITY CHANGE FC 998 &7 439 Detailed Review —
PROTECT No. 2395 Qualification Test [
/MM, {-18-V0

Review by: Date

CHANNEL 1: CONTAINMENT WATEE LEVEZ (SCHEME 11 3326)

o —4 £5-3/7/ LT-3/71 LI-3900 \ ‘
115V 60 PPt e ‘ e sz-a//a
B [ - i - ra
R . V : T bl
CONTAINMENT PRESSURE (SCHEME 68/5) |

g e \———-fsws 1 przook . ks,

.

CHANMEL 2 CONTAINMENT WATER LEVEL (SCHEME 6817)

~ (——< ES-48/74—4 LT-3/75
/5V 6Om | oo

3y-//-
CONTAINMENT PRESSURE ELHEME 68/6)

K—.—“ ES68l6 PT-20/

DEVICETABLE .

L7-3/7/IS AN ITT BARTON MODEL 35’6/é5/ LEVEL THRANSM )T 7TER,
L7-3/75 IS AN ZTT BALTDN MIDEL 769 LEUEL THANSMITTER.
£ES=3/7/ & £S-68/7 ARE Z77 BARTON MIDEL 297 PIVER SUPPLIES.

éf ES-68/5& £5-68/6 ABE BUSEMOUNT PlUG-THN SPS-2/02-P PONELSUPZIE}
LT-3900 IS A BAILEY METEE PM-/,S5-3 F ZND/CATIR. .

LR-3/10/ PR-53 : - &
LR-3/]]/PR-54% ARE DUAL PEN TRALOR WESTRONICS MODELDHS.
P7-200 & P7-20/ ARE RISEMOUNT //52 GP 7A22 PB SERIES & TIANSHIIIEES,

. INFORMATIONCORY _ —
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