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Company

o.n.,.i ome.., sin w.st Michigan Av.nu., Jackson. Michigan 49201. Ar.a Coo.517 788-0550

September 5, 1980

Director. Nuclear Reactor Regulation
Att Mr Dennis M Crutchfield, Chief
Operating Reactors Branch No 5
US Nuclear Regulatory Co= mission
Washington, DC 20555

DOCKET 50-155 - LICENSE DPR-6 -
BIG ROCK POINT PLANT - C0hTAINMENT
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 instru=en-
tation for post-accident use. Consumers Power Co=pany letter dated December 27,
1979 (as revised January 18, 1980 and March lk, 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 contair: ment 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 design 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 Hoffnan (Signed)

Lavid P Hoffman
Nuclear Licensing Administrator

CC JGKeppler, USNRC
NRC Resident Inspector - Big Rock Point

Attach =ent - 38 pages

800910052l g
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CONSUMERS POWER COMPANY }"

Nuclear Plant i,

's '

!,e
FACILITY CHANGE

S 0 6|0 0) Y38UFI No. O Z| 2 # tl O I 1 FC 1 i i*

Sys Eqmt

4' 2:2,4| d S oi Bo 4- +

i ii;

Sys Eqmt

TITLE: UMEADE CDN7AIMMEMT PPMBEE157B/MEDE Q q * *c'*ee"* ogeeu
Prelim Eng Comp

Functional Description: REFER TD A TTAd#Eb EA-/2VSS-/Z d' 7
,PEDU/EFMED7~; Proi Engr

P2du/hE R CADT/DuduS IND/dAT/DD DF CAD 7A/NMENT' ''^"**'',dz

PPf%.SUEE IN *THE EDD7Eol 2 DOM, /D/7H MEASHEEMENT j, ,
*

ANb INb/ CAT /0N DF FAME T/MES .DESMD PEESSHEE Teeh Supt
^*'* "AND Pf/NUS F/ VE PS/G , TA P2bulDE BPE,eATDES /| '

TH/$ ZDFDENAT/DM Du2/DS ANDEdl1atuJD& AN f&fD e eg/ 3p _ y, , ,

'
ACC/hEA)7" Z2S720MENTA7/DD .5'J/AlL /V/EE7 7/~/E Detailed Engr Coap

DF<44 ANb BUAL/C/BA7/DAJ PEDU/S/DDS DF Proj Engr 4

RE!41/LATD2'/ Gu/.DE /.9 7.
Proj Review Comp

ACT/DD TD BE TAMEN A T BM ROCE: Tech Supt 5

IA)ST/20MENTAT/bM To MDD/rb2 L'DDTA/NMENT QA Review

PEESSMEE AFTER AM ACB/ bed 17'10/12.EE''

9^ '

P2aV/.DED To CAVE 2 THE EANGE DFM/NHS F/1/E
'"

PSM Te DNE N/JDDRE.D AND TED PS/6. THE N'$Een
#f '* #8#IAM I Plant Supt 7

ObDT/DDDOS REBDED/A]&. THE RE/D INST 20 - Operations notiEica

MENTAT/bM RNLL MEE7' YHE.DESMN FEDV/S/4NS oProj Engr
AF EM/M.A7 DRY StJ/.bE A B 7 ZNCZJl.blD&
DMAL /F/CA T/DA),, RE.DHDD ANO.% ADD 7ESTABJLf]R telrYEdC

9Proi Ener

QC Review

QC Supv 10

Operability
Authorization

11Oos Suot

_
Document Update

12Proj Engr

Close Out-

"
t
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Tech Supt 13
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'e' CL, 4tERS POWER COMPANY

#
Nuclear Plant

ENGINEERING ANALYSIS WORKSilEET
F

I
L TLtle: FDDC7/DNAL DESL2/P7/DN

s

Performed by: #dMg Date:f -7-50
References: f4f///7FC#AN4E Review Method by: Alternate Calcs L_ ]
# DEN #f19B Detailed Review

Qualification Test ' I

du % f.jg jd
Reilew by: Date

7too INMPENDEN7 CDNTA/NMEN7 PEESSHEE Md2/TDE/Ndu CHANNELS
LU/LL BE PEDU/DED. EACH CHANNEL H///.L CDNS/ST Af LDCA AAJD
SE/SM/L 4UAL/F/ED PEESSHEE TEANSN/77EES DUAL /F/ED To

h37/) AMD ZEEE 349 (597/,) To LEVELS Af SX/D'EEEE 323

2 ADS AND . 3 yS .SE/SM/C V/CN ARE RJELL ABDVE EXPELTED
LEVELS tlNDE2 Aed/ DEN 7"CbMD/7/DN3.

EDU/PMEMT SELEC7ED to/LL EN2DMPASS THE REDD/RE.D FAD &E
Of M/Nf/S F/VE To DNENNNDRED AMD El&H7 h5 to /DB)PS/S
AND ZD/LL fuMD7/DN Ju/7* /N REDU/ RED AC&l/FACV foLLD/D/NZ,N

( A SAFE SHu7DD/DN EA27HGUAME.
*

TVE 78)hSM/77ERS 1H/1L BE LDCA7ED IN 2DDM //D(7HE607.SLDE
CABLE PENE72A7/bN RCDM) AND 10/2L 8E MDUNTED ADIAZEN7
TD THE EX/ST)M6 CDDTA/NMEN7 PEESSMEE TRADSM/77EP.S
PT-/7.3 AND PT-/74 ZDH/dH ARE D/RECTL Y INPL/TED FEDM ;

CDNTAIDMEN7 SPHEEE P/PE PENE72AT/DDS H .9& AND N-98 |
THEDL/SH DNE HAlffNCH STA/NLESS STEEL 7~//B/MS. THE ;

NEM) to/DE 2A' N&E CDD7A/NMEN 7~ PRESS //RE 72ANSM/77ERS |
'

|D/LL BE CDDNECTED TD THESE SEPARATE Tl/B/DGSEDS/N&
L/NES .BY t/SE af APPEDAE'/A7E F/77/N& S ADDISDLA7/dA)
!/ALl//N& 7D ALLblu DD-L/NE TESTAB/L/7.Y OFEACHCHANNEL,

EX/STIN& NAREDN 2ANGE CDD7A/NMEN7 INS 720 MEA /7AT/DA)
LU/LL BE RETAJNED T4 PED V/DE THE SENS / 7/U/TV NEFDF73 :

FD2 A)DRMA1. PLAD T DPERA7/DN. 1

Tl/E D//TPHT S/6AJAL S FEDM EACH EEM) TRANSM/77E2
/D/LL BE RDUTED 7"a T/DD SEPARATE CbMT/N//dt/.SREdD2DfP<

C'
l.0 LATED ZA1 THE MA/AJ Lb2720L RDDM. THESE REdD2DERS |

40/LL ALSo .8E t/ SED To .D/SPLAV 7~tDD CNAAJNEAS DF |
' ~ ' CDD7A/DMEN7 RJA 7E* R' LEVEL FD2 Add /DEAJ7~MDN/702/NS. |

h k [h b ) h./[ b b I.i o-
-.- _ _ _ _ . _ _ _ . _ .
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8, CONSUMERS POWER COMPANY

Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

Title: ft/DLT/DNAL DESCE/Pr/DA) &bDT/N//ED)

__
Performed by: # Date: g y_@

__

References: SEE S#EET/ Review Method by: Alternate Cales i i

Detailed Review M
Qualification Test ' '

Yeke L '__ & = /026 ,

Review by: Date
-

EACH DF THESE Two PEN RECD 2DE25 m/LL INCO2PDEATE '
.

MULT/ SPEED e.HA27 D2/UE 5 AND ID.D/ CAT /N& SCALES So |
THE DPERATD2S CAN READ // V D/SCERA) THE men /To2ED |

^

PE0 CESSES. CEDSS CNECK/N& BE710EEA) CHANA)ELS 10/L4
SE20E TD ENSURE AUA/ LAB /L/TV 05 ERCH CHAA/ DEL
BErmEEN CAL /B2AT/DA) ZA)TERI/ALS.

S/NdrLE FA/Ll/EE DB7E2'7/UES ARE REAL/?FD BY //S/D&
7010 SEPARATE CHANNELS. ELEd72/ CAL ZDDEPEA)DEAldE
IS ACH/EVEb B Y USE DF TN0 SEPREATE ZDSTEUMEUTAA.D

f CDDTEDL Pal 0E2 PA AJEL BREAKERS 3 V-/ AA)D 3 Y-//,
REL/AB/L/TY OF ELEd72/LA L. Pol 0ER AUA/ LAB /L /TV ZSs

PRoU/DE.D .BECANSE PANEL 3 Y ZS ZA)/e2CDA///Ed7ED ,

To 7//E EMEECsEAJCY DE/SE/ GEAJEEATd2 TH' ED/JSM THE
480 VDLT Mb7DE CDA)TKDL CENTER BU.S 2 B .DL/2/AW LOSS
of ALL Off S/TE PD/DEX.

[
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CONSUMERS POWER COMPMW
Nuclear Plant.

ENGINEERING ANALYSIS WORKSHEET

C * Title: . DES /AN INPUl'

Performed by: f#eM/ Date:5 2 1- E d

References: Review Method by: Alternate Cales i i |-

''

Detailed Reviev [3id

Yalification Test '$ * /D *$$
Qu )i

|Revild by: Date

/.b . TEC#D/ CAL SPEC /f/ CAT /dNS

SEC7/DD 3./ SPEC /f/ES .2)E57&M PRES 50EE DF 4/. 7 PS/A INTEENAL
F4E THE CDDTAINMED7SPHEEE.
PS/C, = 4/.7 PS/A - /4. 7 ABSoll/TE PEESSUEE

PS/& = 27.8

. DES /SD DFMElu INST 20MEDTATIoM IS TDBE
Fel/E T/MES . DES /SN PRESSURE.

THt/S Feu2 X 2 7.D = /DB PS/& REGu/2ED

SECT /DD 3./ SPEC /f/ES . DES /&D EXTEENAL MESSHEE 6F,

0.5 PS/& (UD 7 L /M/T/D& , SAFEEXTEEDA/.
PRESS 22E IS /.2 2 PS/&
. DES /&A) DFNELU ZDSTEMMEDTArloD IS To BE
M/DUS F/l/E (-5) 'PS16,

SEcTisD z.4.zce)

SR'd/F/ES METHDD DFCLDS//EE fdR LJDES
EDTER/DC, AA)D 1.ERU/NC, CDNTA/DMED7SPHEEE.

INST 2HMEDT Da E E1.E PEDETEAT/0DS
SELEETED fo% INS 721/ MEN 7 SAMPLE P0/DTS
/N/LL MEET THE P20lMS/DDS DF7N/S SEC7/dM,

THESE IDSTRUMEA)7 L /A)ES . LEAVE AND EETN2Al
70 THE EDA)TAIDMENT SPHERE ID/THol/7 AA) Y
OPENINlsS To THE ATMOSPHERE ANZ> .D0 /J07

f REDU/RE ESol AT/DD VALVES AS THEY ARE A)DT
ID .DAAGE2 DF 2/1P7//22 A S A 72Est/L7DF
EEACTD2 S'/ STEM 20PTURE.

- - . .
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CONSIRIERS POWER COMPANY
Nuclear Plant

ENGINEERING ANALYSIS WOPISHEET

(f *
h Title: .D E S/& D I D Pt/ T

Performed by: ## Date:5-27-Bo
References: Review Method by: Alternate Cales I i

Detailed Review CEO
Qualification Test L_J

* A> > A- - 2 6.$Q,$$
,

Revief by: Date *

?2 =

!. c . CODES q

APRJCABLE sed 7/DNS 4F ADSZ B 3/./ CDDE f/2 PEESSHEE
P/PJN& lu/LL 2E //7/L/2EZ> A S A Gtl/2>E FDE ZL1S720 MEA /7*
Tl/B/MG INS 7ALLAT/DN,

.,

I. d. . STADDAR.DS ,

N o K N o/N A) 57A AJD AEb5 EXCEPT TH E ~PLAh3T STAT 10 0
BlMBER APPLY. |

_

1

1
1

1
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CONSUMERS PotiER COMPANY
Nuclear Plant

ENGINEERING ANALYSIS 110RKSHEET

* Tic 1e: D E;*/& D Z i/ RJ7~

Performed by: ,T( h r Date:6~27-A1

References: Review Method by: Alternate Calcs i i

Detailed Review Cell
1 1Qualification Test

^^#
Re . Ac(f by:'

__ [n = #D - dP$ l
"'

Date |

/ e. EEG//LA7 DRY 2500/EEMEN75
ENCLoSORE 3 6F SEP7EMBEE /3.,/37.9 2RC LE77EE 74 AL/-

0PEEA7)DG D004EAE PDLt)EE Pl.ADTS F2dM .DG E/ SEA)N//7~
NUEEG BG78 ACES SHJ27 TEEM INS 7Ef/MEDTA T/DN
EEQu/2EME MTS .

/a f. REG //LATD2Y &/// DES
REG C.ul.DE /. 9 7 REv. I

.

l. g. PLADT EMGINEE2JNG SPEC /f/ CAT /DDS
' PLAN 7 PJPJN & SPEC /F/CA7/bN 3/S3 -MSS M//LL BEF/1LDAJED

F0E MA TE2/AL SELEC77DAJ FDE.ZDS72//MED7~ 77/E/d/S.

INTERFACE AD/7N MR/N CDNTEbl. P& DEL /0/ZL BE
CbMPLETE.2> t/S/D4 3/53-M20/ FDA CAD 724L M'lEl
CDJJNEC7/0 DS ADD INST 2t/MED7"ZDSTA/L A7/DN. |

/. h .'. FMSR sed 7/bDS 3.2 SPHEEEDE/4D e3.1 PEABEAT/M)SAREMEEEWED .

/. .L.. FUDCT/dM A L .DESCE/P778AJ .

REFE2 To FAQ/1./TV 2NAD&E 50KM TAB IN TN/S FAC/L/7Y
CHANGE FDLDEE FC 9p 8.

l

/.f. A-LIST |
TH/3 CHAD &E /DJLL RE&il/22 7~ME INTE2FAGE JUJTJ/
THE follolo/DC, a-LISTED CDMPANEN 7.5'.
.ZNSTRUMED T NO E ELE PENE7EA T/0A)5p

QI EMERGEDCV PDLU 2 B//S (s)
CbNreos roNEi. CoNsoze .
MELD INST 20MENTAT/DM LD/LL. BE A112'ED To PlRDT a -l/S7'

. _ . . _ _ - . . . . _ . _ . _ . . . . . _ . . . . . . _ _ _ . , . . _ . _ _ . . . _ . , . _ . . _ . . _ . . . . , _ . . . . _ _ _ _ _ . .
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CONSUMERS POWER COMPANY
Nuclear Plant

ENGINEERING ANALYSIS WORKSHF.ET

Tit 1e: DES /[sN IN 2'Y/ 7~

Performed by: # Aw_# Date*527Bd
References: Review Method by: Alternate Cales y

Detailed Review [Eiifl
g| *f^^ A " Qualification Test'

'
^ (p .)O ,V6f&

Reviek by: Date

/. k . PLADTDEAlu/MS
EEFE2 70 . DES /GN .DR'l/ MENT CHECEL/S7 7A" B, 7~H/S FC -938
SOLDEK.

2. EXTEENAL - EA)\1I/?CFMEDTAl. cod.D/T/oDS ,

2 . a. . PRESSt/EE
N6KMAL AMB/EN7 ATMDSPHER/C CDAW/7/DM 10/LL 25EEXPE2/EDCE21

2.A. TEMPEEArflEE
PRES $u2E TRAAJSM/TTEES LU/LL EE AdLW7ED IN A00M
/lo, THE DM75/.DE CABLE PENETRA T/0A) XODM IUNEEE7'HE
EXPECTED TEMPEEA TUEE RAN&E .IS 40 z'a 30 .DE44 FEE ~f

' FAEENNE/ 7~

DTHEE INSTEMMENTS SI/CNRS 2ECDEDEES AAJD PANEE |

saPpl/Es suiLL as zocArED.rN TxEsum exi7zsz

R60M 10NERE EXPECTED 7~EMPEEA7t/EES 10/LL BE |

65 70 So .DE&EEES FAFEAJHE/7~ |

2 d. . NNN/D/TY |
EXPEDTED MAX /Ml/M N//M/D/TVPO' R CDA)TEDL. XbaM |
'MDUMTEh EQu/PMEN7"IS Bb ofo RELA 7/ DENT /M/.D/7*V,

TEANSM / / /E2S MDl/l17ED EN 200M //D fu/14 AJEE.D
7D DE &||AI./F'/Eb Ta /Do @@ RELA 710E nam /D/TY 78
AC.CDflNT 56R "PPS " SPE/AJMLERS / 4 CATE.D IN TN/3
A REA .

2 . .a. . rdA D iA T/o A) 200M //0
6.LESS 7~ NAN /o TdA D S 6VE2 A 2a .DA YPE2/bD

^ FALLD10/N[s A L0CA. REFERENCE ELU 3/DDEEMAN 1.TTE. 1

IT /-2S~78. (
A NdEMAl. 7EAb/AT/DA) / KufL S GE. ped 7.E.D NEE Tv l. Sm '

PE2 HDurd. KEFE2ENCE- .DLUG. D 740 C /DDS2. -
CDDTEbl 200M KADfA T/0N LEUEL5 AEE NE6L/G/B1.f.

@
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CONSUMER 3 POWES COMPANY

Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

Title: DES /6D INPur
Performed by: 8 d g m f Date:6-ff-fg

References: Review Method by: Alternate Cales LJ
Detailed Review []iG

lification Tes i

"~ ~
Revils by: Date"

.5, a.. SE/SM/C

ZDSTRUMENTA T/oM SHDUL.D .BE .SE' LECTE.D JUN/dH A//ll.
MEET SE/SM/C CATA&D2Y Z ANZ>uull li?E REQU/2ED 70
FL/DCT/bN 561J.DIOll/S 2Bt/7A' lb7 AIEdESSAR/L Y .DU2/N&
A SAFE SNt/7.B0u)D EAETHGuAEE.
Eall/FMEN7~ MMST &/7NSTADD /.bg ID EACH d27HbdJA/AL
DI/2EET/oD S/MUL7ADEDUSL 9'l!)/TH N6 2ESdNANdES
SElblu 3 5 Hz.

4. MEGRAMICAL 'REOL1)R'EMEUTS.g
A.

,

4 4. .h . STEESS
\ 4, a'. PRESSl/RE

4. e.. TEMPERATURE ,

4 h . MATE 2/AL CoNPAT/ B/L /rY

MECMAN /C A L 'DE S/& N ~ KEG UiREMEMTS A 2E T~NDSE

. NECEGSA29' FoR PJP/D&|7~uB/NG ZD37ALLA7/0A).
DNE NALF INCN STAINLESS STEEL 703/N& Jo/7NM/NIMUM
NAl.L TN/CHNESS DF 6.83S INCHES > JUH/CH AZE&l/ATELY
PRDL/l. DES PRESSMEE, STEESS d 7EA/PELA77/EEy

2E00/2EMEN TS . CDNDEd 7/DN S 10/24 .BEMADE 10/7//
Sl0 AGE Lb/c F/77/M6 S ANb A DAPTERS IDH/2H MEET
B/G - RCCE P/P/NS YUB/D6 SPEC /F/CA T/biUS A N.D
AEE CDMPA7/BLE 10/TH EX/ST/N& PLAN 7Eatl/PMEN7~

f

,.s.
.._ _._. _ _. _ . _ _ _ . . . _ _ . . _ _ _ . . . . _..._. _ ,._ , . .
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CONSUFIEP.i POWER COBIPANY

Nuclear Plant
ENGINEERING ANALYSIS WORKSHEET

Ttt1e: S/MPl/f/ED BLOCH2.VA&2AM_ INST 2tJMEN7 A TlbM. .D/C to.

Perfomed by: FW N 'e 5:28.gO

IMSMllMENTNUNBEES FP.DM ItC. g Review liethod by:
References: MTBENED Ae/Bl/d7ENfo Alternate Cales I i

Detailed Review m'
,

.fSUPER 0150R. SCNENE AJuMSEES i i

4 ,* goualification Test (p .70. 80*'REGER.UE b TkRUL bb c. MJ.S.
Reviewfby: Date

6, CllAUMEL ''A " RX Eull.hlNG' PRE 55URE SCHENE 48/5

PR-A '

3Y -1 ES- PT- 53
/20 VAC, &SI5 200 l 7'~

4 - 3 116

'_)
C flan *A"

REhe,TbR 2U!LhlW, FROM SCHEME
(NATER LEVEL LI3326
LT 3171
E5 3171 34*I
LI-3400

|, 1( CHAUNE$B" RX BUILb1M6 PRESSURE S'CHEME 48/4
e

*
.

T,

PR- |ES- PI.
'

54 |3 4 -11 Ssig go; LR-/2bV AC. , .

3III'

-

CRAM'B" pepy 50;5y5
RX btill' Din (2 6Bl7

W ATER LEYEL
LT *bI75
ES-6517
34-Il

PT- 266 & PT-20 / A%E EoSEMollA)7~ //52 &P 7 A 22 PB MML.
ES- 48/Se ES-48/6 ARE 203EMof)DT PLuk/D SPS- 2/0 2-P NML -

PE-53 e PE-54) ARE 7~KAlb2 WESTEDDIX .23 4E MM/ .
42-3/lb & LK-3///.)

REFE2 To ATTAdHED PRODUC7'ZAIFD/EMA T/DN
SHEE7'S FbR .DESCR/P774).) DF Eal//PMEA)7' |

f.
'

m
*0 ,

-_..7......___._.......E~k _ . .. . .. _ . .~ . _ . . . _ _ . . . . . ~ . . - - _ . . . ~ _ - - .
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p.MPHMONE PRESSUEE + .

</ -:- a

W THANSPlHTTERS /|. ' * %y?>
'

r w ' * ~ rec.- '

NT.t c.
a. i F..@.g&s.x. , M(- +

y *M :
. .

'I

% ^ . . . !;W.' :. )v'k*, c y. ..g.
~-r

Absolute, gage and differential models .- j.
Loss of Coolant Accident (L.O.C.A.) qualified n ,. - M..a e i,

. w?.V :p:Traceability of pressure retaining parts
"

xa
' N_. -SST housing option - .~q.

A.si.Y *nCleaned for nuclear service L.-
:

i

;.w @W#d a'O.25% accuracy ; . :'-~y: wi s

AD M ES
f*EATURES

! '
CAPACITOR

Rosemount's Model 1152 ALPHAllNES Plessure
Transmitters * are designed for precision pressure f, g PLATES

s

measurements in nuclear applications requiring {
'

i

reliable performance and safety over an extended g, ? SENSING,h e DIAPHRAGMservice life. These transmitters are qua'!!ied perIEEE- % sg,< ,

,q 323.(1971) end IEEE-344, (1971) to levels of 5 X 105 ,,.

ads Tf D gamt. a radiation. sais:Tiic levels of 3g's and ). --RIGIO INSULATION
,

'

for steam-pressure / chemical-spray performance. -8 +' SILICONE

((Stringent quality control during the manufacturing g -

OlLgprocess includes traceability of pressure retaining
*

parts, special nuclear cleaning, and hydrostatic testing. THE 6 CELL

Model 1152 Transmitters are similar in construction
and performance to Rosemount's proven Model 1151 ISOLATING WELDED SEALS
Transmitters. Units are available in Absolute (AP), DIAPHRAGM

, Gage (GP). Differential (DP) and High-Line
Differential (HP) configurations, with a variety of
pressure range options.

^ "
Direct electronic sensing with the completely sealed

6-CELL" caoacitance sensing element eliminates Process pressure is transmitted through an isolating
mechanical foJce transfer and problems associated -diaphragm and silicone oil fill fluid to a sensing
with shock and vibration. Installation a r. d diaphragm in the center of the 6-CELL.The reference ,

commissioning are simplified by compact design. 2- pressure is transmitted in like manner to the other side |
wire system compatibility and external span and zero of the sensing diaphragm. The displacement of the !

adjustments. Wiring terminals and electronics are in sensing diaphragm. a maximum motion of 0.004
separate compartments, so the electronics remair, inches, is proportional to the pressure differential
sealed during installation. Reverse polarity protection across it. The position of the sensing diaphragm is
keeps wiring m;shaps from costing mon ey. detected by capacitor plates on both sides of the
Maintenance costs are reduced by the use of solid state sensing diaphragm. The differential capacitance
plug-in printed circuit boards which are between the sensing diaphragm and the capacitor
interchangeable among all Rosemount Moceel 1152 plates is converted electronically to a 2-wire. 4-20
transmitters. mADC signal.

oi

?
'

2, 0SOTROHlIGP
Copyright RosemountInc 197t.1975.1976
~ Protected by one or asore of the rollowing U.S. Patents:
No. 3.271.669: 3.3I8.t53: 3.613.390 3.646.538. 3.793.885:
3.800.413; 3.854.039: 3.059.594 and 3.195.028 Canada-
Patented 1968.1974 and 197$. Patente Wenncat's No.

~

I18.992. Other (IS. and Foreign Patents issued or pendung.

1
- _ - - __ _ a
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', NUCLEAR SPECPitCAT10NS L M:unting Paiti:n Effect Z1roshiftolupt311nch H,0-

'

E MODRS 3 which c n b2 ctfibrit d out. No raffect in plana of
diaphragm. No span (Ifect. _

'(Qualified per IEEE-323 - 1971, IEEE-344 - 1971) f -

c Radiation Performance i2.0% accuracy during and \ PERF03MAMCE SPECIFICATIONS

.f af:er testing to 5 x 108 rads, total integrated dosage MDDEL 1152DP AND 1152HP
gamma radiation;10.25% of span after recalibration.'-

(Zero-based Spans, Reference Conditions)
Seismic Performance 10.25% accuracy during and
after seismic testing to the 3g level over a range of 5 Accuacy including ef fects of linearity, hysteresis and

f
repeatability100 Hz in 3 majo, axes.

M5 del 1152DP.10.2% of calibrated span for tsnges
Steam Pressure / Chemical Spray Performance 10.75% | .% 4,5; 10.25% for ranges 6,7,8.
accuracy after sequential exposure to steam pressure Model 1152HP: 10.25% cf calibrated span (allof 70 psig,316*F for t hour;55.4 psig,303*F for 7 hours
and 6 psig.230'F for 42 hours.For SST housing option, !

ranges)

10.75% accuracy after chemical spray concurrent with Deadband None
above steam pressure cycle.

Stability 10.25% of upper range limit for 6 months.
Quality Assurance Program in accordance with .

10CFR50, Appendix B. Nuclear Cleaning to 1 opm Temperature Effect at flaximum Span (e.g. 0-150 in.'~
for 0 25/150 in. H O rt...ge)chloride content. Hydrostatic testing to 150% of rated 2

Zero Error: 10.5% of span per 100*F.line pressure for Models 1152DP and 1152HP;to 150%
of maximum span (125% of 6000 psi 0 range) or 2000 Total Effect including Span and Zero Errors:

psi, whichever is greater, for Model 1152GP and 11.0% of span per 100*F.

1152AP. Traceability in accordance with 10CFR50, (Note: Double the specified effect for Rsnge Code 3).
Appendix B; chemical and physical material Temperature Effect at Minimum Span (e.g.0-251n.for
cert |fication of pressure retaining parts. 0-25/150 in. Ha0 range)

Zero Error: 3.0% of span per 100*F.-

( ANCE SPECincnTIONS $3kEe e100Q"
a n " "

t, n
MODEL 1152AP AND[152GP3 - k (Note: Double the specified effect for Range Code 3).

(Zero-based Spans, Reference Conditions) f Overpressure Effect

Include.s k 2000 psi overpressurewillcauseaModel1152DP: DAccuracy 10.25% of calibrated span. zero shift of less than 10.25% of upper tange limit
/. * ' combined effects of linearity, hysterests and (Range Codes 3,4); less than 11.0% of upper range

'
* repeatability.

I limit (Range Code 5); less than 3.0% of upper range*

Deadband None I limit (Range Codes 6,7)lessthan 6.0%of upperrange
ange M $/ Stability 0.25% of upper range limit for 6 months.

Model 1152HP: 4500 psi overpressure will cause a
k Temperature Effect at Maximum Span (e.g.0-100 psig zero shift of less than 21.0% of upper range limit '

|for 0-17/100 psig range) (Range Code 4); less than 2.0% of upper range limit
| Zero Error:10.5% of span per 100*F. (Range Code 5); less than 15.0% of upper range limit

Total effect including span and zero errors: 1.0% of (Range Codes 6,7).
span per 100*F. j Static Pressure Effect

- NOTE: Double the specified effect for Range Code 3. Model 1152DP Zero Error io.25% of upper range
Temperature Effect at Minimum Span (e.g. 0-17 psig limit per 2000 psi (Range Codes 4,5); 0.5% of upper

|for 0-17/100 psig range) range limit per 2000 psi (Range Codes 3,6,7,6).
Zero Error: 3.0% of span per 100*F. f Span Error:-1.010.25%'of reading per 1000 pse (Range
Total effect meloding span and zero errors: 3.5% of

I Codes 4,5,6,7,8);-1.St0.25% of reading per 1000 psi
span per 100 F. (Range Code 3).
NOTE: Double the specified effect for Range Code 3.

Model1152HP Zero Error: 2.0% of upper rangelimit i| Overpressure Effect: 2000 psig overpressure will per 4500 ps,i (all ranges).
|cause a zero shift of less than 0.25% of upper range

limit for Range Codes 3 & 4 (Only Range 4 for AP);tess | Span Error: -1.010.25% of upper range limit per 1000
than 11.0% of upper range limit for Range Code 5;less psi (all ranges). |

than 13.0% of upper range limit for Range Codes 6 & 7; Span error is systematic and can be calibrated out |
less than 16.0% of upper range limit for Range Code 8; for a particular pressure betore installation.j lessthani.5%of upperrangelimit forRangeCode9up
to 4500 psig (For GP only); less than 1.0% of upper Power Supply Elfect Less than 0.005% of span per volt. i

ra ge limit for Range Code 0 up to 7500 psig (For GP Load Effect No load effect other than the change in

( ^ Power Supply Effect Less than 0.005% of span per volt.
f.icunting Position Effect Zero shift of up to t in. H O

power supplied to the transmitter.

2

M Load Effect No load effect other than the change in which can be calibrated out. No span effect. No effect
power supplied to the transmitter, in plane of diaphragm.

~

Rosemount 3
[,

. b.
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' PUYSICAL SPECIFICAT!0NS FUNCTIONAL SPECIFICAT!DNS f i'
*
.

ALLT40DELS NODEL 1152DP AHD 1152HP "

6[h
M:terials of Construction RanDes c

(3) 0-5 to 0-30 in. H,0 (DP Units Only) Q 17

(' elating Diaphragms and Drain / Vent Valves: 316SSP) 0-25 to 0-150 in. H O y-2> cess Flanges: 3t6SS
(5) 0-125 to 0-750 in. H O ;- ;2tied 0-Rir:gs: Ethylene Propylerie
(6) 7 to 00 pst e

n-wetted 0-Rings: Ethylene Propylene and Buna-N
;

,

II P- Fill Fluid: Silicone Oil (8) 0-170 to 0-1000 psi (DP Units Only) l''
,

Flinge Dolls: Plated Alloy Steel, per ASTM A-540 ;

El;ctronics Housing: Low-copper aluminum with Output 4-20 mADC h j
scrylic baked enamel; or austenitic stainless steel. | e

Process Connections: 1/4-NPT Power Supply External power supply required, up to g.

El;ctrical Connections: 1/2-inch conduit with slotted 45 VDC. Transmitter operates on 15 VDC with no load.
[ g

and 0.104" diameter Jack-type screw terminals. Span and Zero Continuously adjustable externally, b $
W;ight: 12 lbs. with aluminum housing; 16 lbs. with r 1
tainless steel housing. Elevation and Suppression Zero suppression or zero G ,

Eielevation up to 150% of calibrated span (ranges 3,4,5) ,

f[}l
or 50% of calibrated span (ranges 6,7,8), but upper 6
range limit may not exceed 1100% of maximum range.

FUNCTIDNAL SPECIFIMTIONS Temperature umits B g

r/10 DEL 1152AP ANDQ152GO
-20 to 200*F Amplifier operating.

~

-20 to 220*F Sensing Element operating. -
..

-60 to 250*F Storage. - 4'

' '~

{{
Static Pressure and Overpressure Limits-5/30 in. H O (GP Units Only)3 2

Model 1152DP: 0.5 psia to 2000 psig maximum rated(4) 0-25/150 in. H O; 0-2/11 in. HgAl 52

(5) 0-125/750 in. H O; 0-10/55 in. HgA static pressure for operation within specifications. 0.5 [2

(6) 0-17/100 psla/psig psia to 3000 psig static pressure without damage to the - -{
(7) 0-50/300 psia /psig transmitter. 2000 psig overpressure on either side g
(8) 0-170/1000 psia /psig without damage to the transmitter. .t

(9) 0-500/3000 psig (GP Units Only) Model 1152HP: 0.5 psia to 4500 psig maximum rated 1
(0) 0-1000/6000 psig (GP Units Only) static pressure for operation within specifications. 0.5 {

r psia to 6750 psig static pressure without damage to tho ' r_ . (

f itput 4-20 mADC
( transmitter. 4500 psig overpressure on either side P f,

,ver Supply External power supply required, up to T without damage to the transmitter. [,-
<

s VDC. Transmitter operates on 15 VDC with no load. 1. 000 psig proof pressure on the flanges. ( *

P.
Span and Zero Continuously adjustable externally. Humidity Limits 0-100% RH. g.,

{ff
El:vation and Suppression Zero may be supprrseed Volumetric Displacement Less than 0.01 cubicinches. '

up to 100% of calibrated span, but upper range limit Turn-on Time 2 seconds. No warmup required.
f|mIy not exceed the maximum range. Zero may be

g(
'

[si;vated for compound ranges down to 0.5 psia (For Damping
(

! Model 1152GP). Output Option A: Nominal fixed response times of
0.3 seconds (range 3),0.2 seconds (ranges 4,5), and J

|-Temperature Limits 0.1 seconds (ranges 6,7,8).

h@ i-20 to 200*F Amplifier operating. i Output Option D: 4-positic o variable time consta'nt
-20 to 220*F Sensing Element operating. switch for nominal response tenes of 2.0 seconds,1.0 k. f:

#
,

20 to 250*F Storage. seconds,0.5 seconds, or as above. {[ 'IOverpressure Limits - 7 -- -

f f
+

Model 1152GP: 0.5 psia to 2000 psi for ranges to 1000 ]psig: 4500 psi for the 3000 psig range and 7500 psi for 2

tha 6000 psig range for operation within specifications. [ -

Model 1152AP: 2000 psi (all ranges) for operation Load Limitations Y I
within specificat; :.s. All Models A I

J r-

Humidity Limits 0-100% RH. f h *

Q{
(* - .:fP:T" :~ JT:~: :-'~-

Turn-on Time 2 seconds. No warmup required. g ;;.33:g.ng;;;;g:.- eto.o

co ~si . :.:.:: : .: . :" > tDimping soo g, . . ,.,. . , , , , _ q ;

- Output Option A: Nominal fixed response times of ,: '.".!- a m a,o= 4
0.3 seconds (range 3),0.2 seconds (ranges 4,5), and d .j. jo lo Y t

J, !jA.1 seconds (ranges 6-0).; ,,,,, ,um, yoc3

~)utput Option D: 4-position variable time constant {( [,n
.ch for nominal response times of 2.0 seconds,1.0 ? 2 :

,:onds,0.5 seconds, or as above. } j j|
T.7 i'

L qi. J |
Rosemount 4 F t
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h2 ALPHALINE PRISSUME TP ANSMtFTERS FOR NUCLEAR APPLICATIONS

COOf PRES %URE MehSUREMENT

DP Diff arent6al P* essure. 2000 ps.g static Pressiere Rat ng
HP Detterentia! Pressure. 4500 ps.g stas c Pressure Ratmg

,

At Alpscdule Pressuree' c.,, P,ess.,e

PRES $URE RANGES

CODE MODEL 11$2DP ' 'MODEL itS2HP MODEL 1152AP neODEL 1132CP
- (OtPFERENTI AL) (Ol#FERENTIAL) (ABSOL"JTE) (CAGE)

__

3 CLE to 0-30 in H,0 tvA F/A 0-5 to 0-33 en H,0
(0127 to 0-762 mm H,0) (0-127 to 0-762 rn''' N,0)

4 0-25 to 0-1$0 in. H,0 0-25 to 0150 in. H,0 0-2 to 011 m. HgA 0 25 to 0150 en H,0
(4635 tes 0 38 to em H,o) (0 635 to 0 3sto em H,05 (0-69 t3 0-380 g/cm9 (0-635 to 0-3410 mm H,o)

S 0-125 to 0-750 m H,0 0125 to 0-750 m H.O 0-to to 0 55 m HgA 0125 to 0-750 en H,0
(0-3175 to 6190$0 mm H,0) (0-38 75 to 0-190$0 mm H,Ot (Owo 345 to 0-1883 kg/cm9 (0 3175 to 0-19C50 mm H,0)

6 017 to 0100 psed 017 to 0100 psid 0-17 to 0-100 ps.a 0 IT to 0-100 pseg
(012 to 0-7 0 bg/cmq (0-12 to 0 7.0 kg/cmy (012 to 0-7 0 tg/cm8) 1012 to 0-7.0 kg/cm8)

0-50 to 0-300 psed 0-50 to 0-300 ps J 450 to 0 3CJ psia 040 to 0-300 psag
(0-3.5 to 0-21 hgecm9 0-3 5 to 0 21 kg/cm8) (3.5 to 2 kg/cm8) (3 $ to 28 kO/cm8)

8 0-170 to 0-1000 psid N/A 0-170 to 01000 ps.a 0170 to 0 t000 pwg
(012 to 0 70 tg/cm8) (0-12 to 0-70 kg/cm8) (012 to 0 70 kg/cm*)

9 N/A N/A N'A 0-500 to 0 3000 ps's
(0-35 to 0-210 kg/cm8)

0 N/A N/A N/A 0-1000 to 0 4000 pseg
(0-73 to 0 420 hg/ cap 8)

,

'

' . <CODE OUTPUT - e4 '" 'd ?. '. ' . ; '

,

h 4-20 mADC
D 4-20 mADC w+tti Ad ustable Dampmgi

,p, aW'. . ,r -
. . . .. . . -

McERsALs OP CONSTRUCT 10N ,( g.., ,

.s ..
" ' -p CODE

-
, * ,FLANCES , . . DR AIN/ VENT VALVES ISOLATINO DIAPNRAGMS ELECTRONICS HOUSING /* * covers --

h b SS M9s 3tsss Akhm)y
92 316SS 31653 JiosS Aussenetec SS

. CODE OPTIONS ' e t-

(PB)knet Mounting Br
i' ]>

<r si it

9

|18s2 DP 4 A 22 Po - TTriCAL MoDEL NUMSER

..

STANDARD ACCESSORIES All Models are TAGGING ALPHALINE Pressure Transmitters will
shipped with vent / drain valves and one instruction be; supplied with SST tagging in accordance with .
manual per shipment. i ustomer requirements. j

JALIBRATION Transmitters are factory calibrated DOCUMENTATION Certification of compliance

to customer's specified range. If calibration is not will be provided for each 1152 transmitter for nuclear
specified, transmitters are calibrated at maximum qualification, accuracy, special cleaning, hydrostatic
range. Calibration is at ambient temperature and testing. and traceability. Chemical and physical
pressure. reports and identification of pressure boundary

materials will be on file at Rosemount.

r @'
il

.11 bbhbhb ID C. POST OFFICE box 35129 MINNEAPOUS. MINNESOTA 55435,

PHONE:(612)941-5560 TWX: 910-576-3103 TELEX: 29-0183 CABLE: ROSEMOuNT Q
Revised 9/19 ,.
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~ :|

- :- ~ - . . .. . .

h ~ i t.f. hkfiLKL .;j M FIBERTIP PEN CARTRIDGES-inexpensive fibertip
'

MM -- . g9u3 ' V h.N
?.;7 pen cartridges write over 2,000 ft. Cartridges can be easily

e ,

'7'' ~~ g.M > ,': changed.out without the mess and irw:envenienca of capil-,M - -

O"G N- I .$@Q4
A lary inking.

h b - 2.

~$ CW "D 3 SELF. CLEANING .%.iDEWIRE CONTACTS - multi-'
,

Y'D.I $f $ fingered slidewire wiper contacts keep the slidewire cleanI

ME- ? [,.:M Z1 and eliminate erratic operation due to dirt..,

I r.'fA3 3d'
5 :. %

'd-9 d. __ _ __. S W $! G PROTECTED SERVOMOTOR - the servomotor and
'

A. J.O. % servomechanics are protected electronically from damage= e ..j.*/ . ; . - . - ~ y.-r
Uf.IL._1931 'f$-y --h1137M g '-4 due to overranDe inputs.j -

'

5 UNIVERSAL RANGE / AMPLIFIER CARDS-switch
selectable g. sin programming allows all high level ranges to l

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, i

and all thermocouple ranges (including cold junction com-

PRDDUCT DESCHlPTIDH pensation)to be set-up on a thermocounte ranse/ampiifier l
card. All RTD ranges can be accommodated with an RTD

Tracor Westronics' E S ries Miniature Recorders range / amplifier card pie several plug in range modules.
Include the S4E single pen recorder, the D4E dual pen
recorder, and the T4E three pen recorder. All E Series G EVENT MARKER OPTION - each recorder pen can
Miniature Recorders fit the industry standard 6" x 6" be equipped with an electronic event marker which places l

panel cutout. All recorder versions feature a 15" case a right angle mark on the trace at the beginning and ending
depth, making these recorders among the most compact in of the event.
their performance category.

D INTERCHANGEABLE CHART DRIVE MAGA-
Like all E Series Recorders, the S4E, D4E, and T4E ZINES - conversion from English to Metric chart speeds

,

! are designed and manufactured to set new standards of (or Metric to English) is as simple as interchanging chart
performance and reliability. These instruments utilize the drive magazines. The removable chart drive magazine also
same component and mat.srial quality standards, finishes, simplifies paper loading.
plating methods and exhaustive O.C. procedures as are
utilized on Tracor Westronics' multipoint and "large [3 MULTISPEED CHART DRIVE - a switch selectable
case" continuous writing recorders. Only dimensions have 14 speed chart drive is standard equipment on all E Series

f een : educed. Miniature Recorders.
. u

Tl 1013.00
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D VERTICAL AND HORIZONTAL CONFIGU. STAMED DPT!MS
RATIONS - all E Series miniature recorders can be con-

* Alarm Switches - up to 2 per pen, adjustable over

(, figured for verticai running or horizontal running charts' scales. 100% of span. : c

Event Marker - avai!able on each pen. Momentary*

ALARM SWITCHES - up to 2 fully adjustable alarm trace pertubation to display event. Left movement at
....whes can be installed on each pen. event start; right movement at event end. External

contact closure required.

all major sub- Range / Amplifier Cards - for low level, thermo.*
D MODULAR CONSTRUCTION -

assemblies are modular and can be removed and replaced couple *, or RTD. (High level standard.)

without unsoldering. The frame assembly can be discon- Shunts for current inputs*

nected and removed from the case without disturbing
Spec. l Charts and Scales* iafisld w. .inng.

Door Lock*

D ISOTHERMAL INPUT TERMINALS - prevents Air Purge Case '*

thermal EMF errors from being added to input signals
within the recorder. Power Cord*

* Carrying Handle *

D STANDARD ACCESSORIES - standard accessories
include power on/off switch, chart on/off and manual *Specify upscale, downscale or no thermocouple burn-out
chart advance. indication.
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SPE1FICATfD}}S

- Input: Isolated

Range / Amplifier Cards: High Leve: Low Level, Thermocouple and RTD

Spans': 100mV to 10V 1mV to 100mV
Thermocoup*a spans include cold junction
compensation and burnout indication.
RTD spans include current source

Zero Adjust: 1100% of span 100% of span

Zero Elevation / Suppression: 1600% of span 1600% of span

Accuracy: 20.5% span 10.5% span or 10p V, whichever is greater
(at calibrated ambient) .

1pV/*C from calibrated ambientDrift: -

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 SK ohm for spans greater than 10mV
500 ohm for spans ImV 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

^
Scale: 100mm (nominal 4") calibrated in engineering units. Black lettering on white background.

- Chart: 100mm calibrated 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).

Can Dimensions: Overali dimension 6.8"w x 6.8"h x 16.2"d (17.3cm x 17.3cm x 41.1cm).
Panel cutout 6" x 6" (15.2cm x 15.2cm).

Panel mounting depth 15" from bezel to backplate (38.1cm from bezel to backplate).

Weight: 3 pen: 18 lbs. (8.2 Kg.).

Inking: Replaceable fibertip ink cartridges - red, blue or green.

Operating Temperature: 10*C-40*C
,

Operating Humidity: 10% - 90% relative humidity.

Models: S4E Single Pen, D4E Dual Pen, T4E Three Pen.

Configurations: Vertical or horizontal scales.

Power: 120 VAC 110% 50/60 Hz.

P

i

| Shunts available for current inputs

!
|

|

|

Specifiestions Subject to Change Without Notice.

G
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Overcurrent protection
.

;;;|mvoc . n?.t. u1: ,,,

| W :m .ud?b~d :.itd(Automatic or externalfuse) -

.
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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- and load regulation and the ripple specifications J
plies provide highly stable and isolated DC volt- are less stringent (see ordering table) than for the j

age for various industrial, medical, laboratory, enclosed models. However, these units are espe-
ground support and other applications. These cially designed for low-cost applications where a ,

models are ideally suited for industrial transducer large number of isolated voltages are required and l

( excitation, current transmitter applications as well where electrical spec:fications are not critical,
as for laboratory use.

Power supplies are available with narrow slot
The Plug-In types are transistorized and com. range and with wide range voltage adjustments.

pact, but are repairable. A mating 8-pin octal Any voltage between 1 and 40 volts is available
receptacle for conventional chassis mounting is from at least one Rosemount standard power sup-
shipped with each unit. However, the optional ply. The table below shows the model numbers for
screw-down socket with molded barrier strips of. the most popular voltage ranges between 1 and 40
fers extra convenience and fast installation. volts. Af ter determining applicable model:,, refer

to the " Style" table on page 2 for electrical spec-
ifications. Duplications exist in some voltage

The open construction 2210 series is equally ranges for your selection based on economy, cur. I

convenient in use and installation. This economi- rent ratings or electrical specifications. |
!

,

VOLTAGE /MODEL TABLE

vol.TAGE

(30-40]STY LE 1-6.5 S-9 10 12 15 18 20 24 28

2210 2280 2210 2210 2210 2210

A SPS-2077 $PS-20r7 SPS-2073

8 SPS-2014 SPS-2010 SPS-2018 SPS-2011 SPS-2021

fSPS-2106SPS-2055 SPS-2056 SPS-2057 SPS-2CS7 $PS-20$d SPS-2054 SPS-2054 SPS-2060 SPS-2101 ,

SPS-2052 SPS-20$2 SPS-2074-o SPS-2101 SPS-2101 V,
SPS-2073-0

SPS-2062 #PS-2063 SPS-2110 SPS-2110 SPS-2110 SPS-2110 SPS-2111 SPS-2111 SPS-2111 SPS-2112p
SPS-2120-o SPS-2121-o

r
\
-

daOSernoun:
.

.

Copyright Rosernount Inc.197.5

. . . .

' %.!
O'
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DRDERING INFORMATION*

2210

DC M5*UT RATING RECULATION (eV DC)OPEN CIRCulT uooEL RIPPLE OUTPUT O-
CURRENT

LIN E LOAO (mV RMS) ADJUSTCONSTRUCTION (**)
2210-00280 23 175 210 20 to 15%

2210-c024c 24 225 :0 20 to t5%
2210-C0t80 18 250 ttG 20 10 15",

2210-00150 15 330 !10 20 to tS4
2210-00120 12 400 t10 20 to 25%

STYLE "A"
DC OUTPUT RATING AEGULATION (mV DC) T E M.ggppggU RA COMPACT uooEL

CUgAE,NT LINE LOADVOLTS (mV RMS) F

PLUGIN SPS-2077-P 9-12.5 0-50 3 6 1.5 0.02

SPS-2078-P 13-86 0-40 3 6 1.5 0.02

STYLE "B"
~

DC OUTPUT RATING RECULATION (mV DC) TEMP.RIPPLEM DEL CU ENTVOLTS LINE LOAD (mV RMS)
*

} p

PLUG-IN SPS-2014-P 10 0-175 24.5 19 1 0.03

SPS-2010-P 12 0-175 to t12 1 0.03

SPS-2018-P 15 0-125 16 t12 1 0.03

SPS-2011-P 24 0-90 15 t12 1 0.025

SPS-2021-P 28 0-80 to i14 1 0.025

STYUI "D" -

DC OUTPUT RATING REGULATION imV DC) RIPPL E *

MOUNTING~ 3 Wa ,. T MODEL CURRENTg LINE LOAD (rav RMS) (*4F F) STYLE
*

2 LUG-IN OR (mA) .

f
I OLDE R-HE ADER I

SPS-2055-P Plu0-la
'

$PS-2055-S 1 -6.5 0-300 15 5 1.5 0.03
.lOUNTING Solder. Header

SPS-2056-P 5-9 0-250 15 5 1.5 0.m Plug-in
NARRW SPS-2057-P 9-13 0-200 2 5 0.5 0.02 Plu0-inADJUSTMENT
RANGE SPS-2058-P 13-1T 0-175 2 5 0.5 0.02 Plu0-in

SPS-2052-P 9-13 0-200 2 5 0.5 0.01 N"9d"SPS-2052-3 Solder. Header

A SPS-2054-P 17-21 0-150 2 5 0.5 0.01 Plu0-in
WIDE ' SPS-2101-P 20-30 0-100 10 15 1 'O.02 Pfud-inADJUSTMENT -

DANCL 1,j,PS-2102-P 30-40 0-75 10 15 1 0.02 Pluo-In )
SPS-20730-P 8"DUAL 212 0-75 3 '6 1' 0.02 ',' Sol er-Heade'rSPS-20730-S

VOLTAGE
OUTPUT SPS-20740-P

t15 0-65 3 6 1' O.02 "O "
SPS-20740-3 Solder-Header

STYLE "F"

^ I4.5 WATT MODEL RIPPLE MOUNTINGw COEF
PLUG-IN OR VOLTS L:NE LOAD (mV RMS) (y p p) STYLEga,
SO LDER-H EADE R SPS-2062-P 0-600 Plu0-inR *b IMOUNTING SPS-2062-5 0-800 Solder. Header7

RANGE SPS-2C63-P 0-450 "8''"15 to 1.5 0 03SPS-2063-S 0-fiOO Solder-Header

2N 10-20 0-200 15 15 1 0.02 RuC4nWIDE
ADJUSTitENT SpS-2111-P 20-30 0-175 15 15 1 0.02 Plug-InRANGE

SPS-2112-P 30-40 0-150 15 15 1 0.02 Pfug-in

f DUAL i 12 0-175 5 to 1.5 0.02Sp ~*'HeaderVOLTAGE
OUTPUT SPS-2121-P Plug-in

SPS-2121-3 215 0-150 5 10 1.5
| 0.02 Solder-Header

2 RosemOunt.: -

L A
| --

'
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= GENERAL. SPECIFICATIONS PRICING AND DISCOUNTS.

The applicable price list is P50000. All
models listed on the current price list are stocked

TInput Voltage at our Nashville plant.' Most styles delivered from
105 to 125 VAC at 50-400 Hz. stock in quantitles to 25 pieces F.O.B., Nashville,

Tennessee. Prices and specifications on all mod-
Adjustable Output els are subject to change without notice. When
Voltage adjust potentiometer at the top of all ordering, specify model number and quantity of
power supplies. (If range is not specified, adjust. cach item.
ment is 25%.)

Quantity discount schedulefollows:
| Floating Output

Positive or negative, output can be grounded, iso-

/ lated from case and AC line.
DISCOUNT GUANTITY

DC isolatior:
Greater than 100 megohm with 200 VDC applied 1-9 Base Pricebetween output and case.

10-24 Base Price Times 0.96
25-49 Base Price Times 0.92

, caly 0 picofarad - shield between primary
g gg , ,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) Rosemount Nashville, Inc. warrants its power
See ordering table on opposite page. -

supplies to be free from detects in workmanship
and/or material and to function satisfactorily when I

4( Output Impedance properly installed, operated and maintained in ac-''Q Less than 0.1 ohms (DC to 1KC). cordance with instructions and specifications for a
g period of 6 months. The warranty becomes effec- |

Reverse Current tive on the date of shipment. |Fully protected against an application of reverse
current. This warranty does not extend to any of our .

products which have been subject to misuse, neg-.

Remote Senstr. lect, accident, or improper installation or applica-
Styles "D" and "F" models have provisions for tion; nor shall it extend to units which have been
remoting the point of regulation Ls the load. repaired or substantially altered by persons other

" *Short Circuit Protection,

Electronic protection against accidental short- Rosemount Nashville, Inc. will, in no way, be
circuit and temporary overloads. (The style "B" liable for damage to other equiprnent caused by

'

I has provision for external fusing.) failure or malfunction of equipment built by Rose-
mount Nashville,Inc.

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

Temperature Range The warranty oblication is limited to repairing
The temperature effect over the usable range of or adjusting of the power supply or parts thereof
20)F to 125*F is less than 103%/*F. Do not ex- upon authorized return to the factory, transporta-
coed 150oF maximum twerature on base of tion prepaid. Repair or replacement of such equip- ;

solder-header styles or primanent damage may re- ment, which upon examination proves to be defect-
sult. (Not specified for 2210.) Ive due to materials or workmanship, will be com-

pleted at no charge and reshipped F.O.B. Nash-
Stability ville. Any power supply returned beyond the time
Long term stability is better than t0.1% of rated limit warranty, or due to misuse, etc., will be re-

(7' voltage at fixed conditions. Stability is 10.2% for paired (repair price is approximately half price) or
Style"B" and other models when operating below if not repairable, can be replaced at the current
9 volts. price.

N #

Rosemount 3 - j
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OUTLINE DRAWINGS, .

VOLT s.Og MU3 MEV
AOJUOT ! FOR STVLE *P"e13/1s 0 : _ _ _ g _ ,,y

|-D : 8
| '.

, , , , , __4 g -- G- -e % 4' /
e # 6 49 * *

I m PLUG 99. .

@ .M C E * --
*

,
g -( F G + " * ''*Q '

2- SOLDgg ** - PL UG M t V O
TERMsNALS / POR STYLES *

,, . . .h ,_,h,* A *. "B" e "D" . ,,

* '

1/8 MAN. STUO 6-32 7/16, PIN CIRCLE 4 87003
POR SOLOtR->*E ADem & STYLE *P* ONLY T/s De A 6-32e 7/16
aLuG.im style -F OnLv PLUG.IN STYLES

"A", "D". "D" & "F" SOLDER-HEADER STYLE "D"
ALL STYLES - SIDE VIEW BOTTOM VIEW DOTTOM VIEW -

I.

DIMENSIONS, PLUG IN MODELS WEIGHT
A B C D E F G H I LBS.

"A" 2-1/2 1-7/16 1-7/16 3/8
"B" 3 2 2 1/2

f_'D'l 3-1/8 2-1/4 2-1/8 9-1/8 1-1/2 2-1/4 1-1/2 D )
"F" 3--15/16 3-1/16 2-15/16 1-7/8 2-9/32 2

; SCREW-DOWN SOCKET WITH
MOLDED DARRIER STRIPS 2210 OUTLINE

.

Rosemount Part Number: N0012-00170 ^
,

Thir. Amphenol Model 146-104 socket can be
used to connect plug-in power supplies into a cir- "'O,'"",'",,*,'y' , , , ' ' , ' , ' " , " , , " , " , ' , " ' " , ' * , " , ' , , ,*

,

cult without soldering. Both mounting and terminal ni-a.in

connection problems are quickly solved by using m'a*s ****'=*' t=*as

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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CONSUMERS POWER COMPANY

Nuclear Plant
,

ENGINEERING ANALYSIS WORKSilEET

T1t1e: .D E S / 6 D I AJ Pt/ T*

Performed by: g [gg g s f Date:4',f-po

References: BE.Rocf PC/Arl)RAfA)/A.Er Review Method by: Alternate Cales
0740 A 3000% SH. 29 ATTACHED Detailed Review

f { _J_wQualification Test ' i

L- _ f. . JD . E'o.

Review by: Date'
'

6 a.. PD/DEE SUPPL Y LbADIN&

Tlod SEPRfATE BPEREERS DN PRNEL 3Y 10/12 BEAffES2ED B.Y
TH/S CHANGE.

(d BEEAEEE 3Y-/ PHASE A (Y/3)
(2) BEEAXE2 S Y-// PHASE C 6'/3.)

6. a.G.) Ensr/Ns sonD on zeEAxEe ay-/ zS vs usLT-nMP.$

FEFE2 TD B/SRodEFM/D7 21EAl0/N& B790 A 3000B SW23.
AUA/LABLE TD7AL LDAD ZA) VDL7: AMP.S =
YbLTA&E X COREEAJTX PelDERFACTOR =

( X lod %f%UNL2}) =/20 VACX /5 AMP,

3 Y-/ Td7AL LDAD AVAILABl.E = /BM VDLT-ANPS

ADDI7/bDAL LOAD To BE AD2)Eh To 3 Y-/

MfDEREE00/EEMEN75DF .D9E TADPEA) REC 02 DER PR-53

/20 VOLTSAC F// SED A7 3|B AMP
RECARDER LDAb MAXJMNM =
/2D VAC. X WB AlHP =

KECDRDER LDAb = 45 VOLT-AMPS
l
|
'

PoloEE REDUIREMENT5 DF SPS-2142-P PJn)E2 50PPL Y ES-68/5
/20 VOLTS AC .5/DA77 D/H/CHSl/PPL/ES PT-200.
PLOG-IA) PbIDE2 SuPK YLDAD =
/20 VAC X CURKEDTID AMPS =

/20 VAC. X( 5tUATT5 3-/20 V9C
/20 VAC. X D D25 AMP =

PotDE2 SUPPLV l.aAlb = 3 VOLT; AMPS

77/DS TDTAL h2).D/T/aNhL 1.0AD = 45 +3
= 48 Va'FAMPS

REFE!Z TO 7..b. Fb2 ADDIT /bMAL YblTAGE CHEREMT INfbEMAT/DA),

l

7
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Title: DE5/6DINM7

Performed by: # Date:4 9.go

References: Review Method by: Alternate Calcs
Detailed Review

1 J-Qualification Jest '
3

(p.jg.fgo -

Review by: Date

7. a. . Pba/EES//PPL V20AD/Mdr
REFEE 70 la'. a.. A Bo VE.

7. In, . ValTAGE/CUEEEN7
/20 VAC 1/DLTAGE LDADSTD.ZWAND ANALYS/S IDAS A.DDEEW7)
IN fa. a.. AEOVE, THAT AN AL'/ SIS INCLt/DED 7* EAC VDL.7A&EH
INPUT To ES- f.-8/S & ES-68/62H/CH ARE plt /G-ZD TYPE

AhTUSTABLE 50 To40 VaLT DC DuTPUT RATED Yb P2D VIDE

THE TRAMSNIi iE2 4to 20 trn AmT:> CURREMT LOO 8 (UH/CH
IS ALSO THE INPUT To THE PRES:5URE RECORDERS

( PR-5~b d 'PR-5 A .
THE 7EADSM/TTEE De LDAD VDLTAGE REal//REMED7ZS /SVDC.,
AND THE EECDEDER IMPt/7 DF -9 to 2a m ANP IS SNHL'TED
TD P2di//DE A VDLTAGEINPt/7~

THE 3D TD 40 V6LY.DC Pbt0E2 S// PRY /DAS SELECTE.D

TO P20V/DE EXCESS 1/DL7A&E|Ct/22ENT&"APAC./7 YIN THE
EVEN7 W7//RE REGU/EEMEN75.D/C7 ATE ADD /7/DNAl
L6AD. FEEC/S/DA) .D20PP/N& 2ES/Sra/ESm/LL BE
SELEC7ED TD PRdV/.DE DPr/Mt/M Pod)ER .3//PPL V LDAD
ZD THE DPERA7/D6 RES/DA).

7. e. INSULAT/bN 10/RE/ CABLE
400 VDLT .ZN5f/LATJDN 2A7/D&r w/1L BE SPED /f/ED
502 ALL u)/2E & CABLE. 5/ZE /4 A.u).&.10/REaHLL
BE t/ SED (22/7N /2D V'C pslUE2 FEDM /5 AMP

BEEAldEES .5 Y-/ t *?. r (. 07H' EEID/RINS N/LL BE
/fo A.tD.6.

RACE LUA Y (SEPARA BIL ITV, REDU4)D A DGY)7. e .
EACH CHADNEL 10/LL BE RotJ7EZ) SEPARATEL Y DNEEE
PoSS/BLE. PHYS / CAL SEPARA T/6D B Y MSE DFCDRZY//7
(D/LL BE /2 SED alHEA) REall/ RED.

.m.

N. [
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TLtle: . DES /&N IDPL/Y

Performed by: #Mff Date:g-/d-R

References: Review Method by: Alternate Cales t i

p Detailed Review d

: | }D
Review by: Dat'e

''

8. a.. MAT 22/ALS
Ma FLAMAB12 MATE /2/ALS ARE A550C/ATED10/TH TH/3
DES /GN EXCEPT THE tt//2E ADD CABLE JUN/CH 10/22.
BE SELECTE.D TD MEE7 ZEEE 383 RAME 7E57~

8..h. SEPARA8/L /TY
SEE 7. e . abo t/E.

B. c. F/EE BARR/ERS_
f/2E BA22/E2 PENETRAr/CAJ /D/LL BE L.0VERED BF
EX/ST/N6 Pl.AD7P/2DCE.DL/2ES, Al0 NEJO FNEEBR2E/ERS
ARE *REOUl R E.Q QNLY 32 EPA /R DF EX/ST/AJC, BA22/ERS

,

AFTER Rout /D& t4H2E,CA B/ %a2 CDA).DU/ 7~.

//. P/NS/LAL IL'TEEFACE5
H . a. . OTHER ST21)CTURES.

ZDTERFACE /D/TH aTHER .57E//C7//EES IS REa///2ED
502 THE ATTACHMED7 DF TEAA)SM///ER'MOHA/7/~Al&
BRACKETS. TH/S A77ACRMENT /D/LL BE ACCOMPilSH12;
US/DC, h PRC REU/EtDED 7=ROCEDURE. AND PLAAlT'
APP 2D UE.D CENEDT~ A DCHOES .

//. 6. DTHER COMPODEDTS
INTEEFACE lu/7N D THE2 CDMF3AJENTS ISREall/REZ)
FOR IMSTEUMEDT SEAJS/DC, L/A/ES, 7= DICER St/PPLY
COAJA)EST/DA) To Y/3 FAAJEL, AND CDD7EOL ROOM
ZA)ST21/ MEN r 40 CAT /0 A) A Af D IA)STAL!L A 77DD.
THESE ZA) TERFACES LU/LL BE ACCDMPL/SHE.D f)S/D&
PRC APF20I/ED ZDS T'ALLA T/0A.) P20CE.D1)EE(S.).
LEVEL REC.o2DERS LR-3//d d 1.2-E/// ARE DAJECHADHJEL
Of .DURL CHANDEl. RECORDERS LUN/CH A2Eu5E.D
FDR P2-53 # P2-S4 EESPE*CT/// ELM ZAJP//73 7^0
THESE RECO2DE25 ARE EE.ECT2/ CALL Y ISDLATED.
REFE2 To .St/EET & BLOC /d.2h/AG 2AM

,j'
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Performed by: [W Date:4-/4-84

References: Review Method by: Alternate Calcs i i

Detailed Review M~~

I i IQualification Test,tbhL 61020
Rev$d by: Date

/2. fuuCT/DD AL IN TE2 fades

/2. a. . DTHER SYSTEMS
Mol)/F/CA7/DD N/LL IDTERFAEEM/7H THE 180 VDL7TH/S

MDTD2 CODTEDL CENTE2 BUS 2 B 7H2D/JGH INS 72//MEB7
AA1b CDDTEDL,POLUE/2 PANEL 3 Y. INA2)D/ 7/DD TD BE/DG
P2D7EBTEDf82EAXE2S 2 Y-/ e 3 W/> E//S 2B 25
R/ETHEE P207EC7"ED E Y BREAEE2' 52- 2.8 2 S .
INTE2 FACE WITH B/l3 /A DU2NG AUTDMA T/C. 32/7LH
D VE2 IS PP.OTEE.TED EV 3 Y-/ e 3Y-7/ AND BEEAEEE
52-2526 ALSO .
THE BENS /DG L/NE CDDNEC7/DDS FDEEACH CNANNE/-
|D/LL ND TFUNC7/DDALL Y ZDTERFACE M/7H67EEE
.S VSTEMS CDDDECYED ra THESE L /AJES TH/ SIS Ay

PJ/ YS/C.AL ID TEEFACE ODL Y.

12..b. OTHE% COMPDDEM75

Do FUDC.TibN AL INTE2FAC25 m/7H 07HEREONPDDED73
EX/ST OTHEE THAN /D/7N THE.'bMAL CHANNEL
RECOR'DE2S AS DUTL/NED ED /Ls. AEDVE.

/2 . C . OPERA 770D AL 72EQ UIREMED Ts /JNZ)EP l/ABd//3 PlAD7
MODES

DDE OF THE TMD CHANNEL 5 /D/LL. BEREGN/ RED 70
BE DPERAT/DN AL Du2/N6 ALL PD10E2 DPE/FA7)DNS.
TN/S REGU/2EMEN 7 m/LL BE ADDRESSED EM
I/DLUME. 3, a PERAT7DN 3 MANUAL .
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f* * Title: . DES /GA) INPur

Perfomed by: #da42# Date:4 -/4 -# 8
References: Review Method by: Alternate Cales L__ f

- Detailed Review @

YA[l L le < }D $t'O
Qualification Test' '

Rev%fe b'y- Date
~

/3.a. SKE7CHES
/3.f.,. ZDSTR//C7/aNS ZD/LL BEEDME PRE 74/~ TH/SFAC./L/TV
/3.c . P20CEDURES CHAA1&E OR BEA7TAEHEb To THE

MA/27EDADCE D2DE2.S GEAJEEATE2)
TD PE2.FDEM T//E IDO2K.

,

l

/4.1. AMPTAM '

TEST /A16 IDILL B E A 'PA GT' O P TH E
/4. c. PEE-SEED //'f IA)STR LL RT|0 M ~ PRO CEDURE .

|

/4. J.s . SN20E/LLADCE^' TEST /MG /D/LL BE ADMIA)1STRAT/UEL.V
G /4. d.. .I Al-SEEU/CE cpypgozj_5_9 yy fyajyyggj pggggwp,

ZF~PP QU ITEED.
i
,

!
.

I

l
:

l

.
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CONSUMERS POWER COMPANY
Nuclear Plant. .

FACILITY CHANGE

UFI No. |d|2| 2 i O 8d 1 0|D 6 FC f i 39
k"

l t 1 l n r

Sys Eqmt

D 2 2, / i / Sd 1 6 o:4i i
Sys Eqmt

TITLE: //MEADE CD2TA/NMENT DATEE. LEVEL ZD.STE2VED73 $ *u'e**f* Date
Prelim Eng compFunctional Description: SEEA77AS/EBEA -EC#SS-F.D

1PEDS /EENEN7* Proj Engr

PEdV/DE AC/27/Nudf2S ZDD/CA7/DD DFCDDTA/DMEN7 &* '
""''"d

W//IDATE2 LE//EL IN 7//E GDTML 200M ul/7H IRS /20MEDT
2

EAMES IDM/CJ/ INCLUDE ACD/DED 7 fido.D/D& LEVELS . ech supt
**'* "

M/l)E EAD&E IDS 7ENNEDTLEUEL EAA&E AEDMTHE
"'**" I" ''BDTTDM To F/VE FEE 7ABDVE NDENAL /DATEE 3

2.EVEL. MEASUEEMED7 SHALL MEE7 THE . DES /4D Detai1ed Engr Coap

AND GUALIPIC.AT/DD P2dV/S/DDS OF RESU1A76RY
"'GH/bE /. 9 7.

Proj Review Comp

Ad77DD To 25E TAEED A7 2TM ROCX Tech Supt 5

( INS 7Et/MEAITA7//D Tb MbD/7DE CDDTA/A/NEAIT QA Revteu

toATE2 2.EVEL AFTEE AD ACC/. BED 7/D/LL .BEP2d-
V/DED. MEASHEEMED7 AD.D IN.1)/CA7/DD N/LL .BE 4^ '

[DD7/DL/dDS RECARD/D& To CD VEE THE RANGE $"nhe?n$n$
"'

DF ELEUAT/dN 571 FEE 7; /DH/CHIS THE LEYEl P1 ant supt 7

DF7NE SUC7/DNS72A/NEES FDR THEEDEE. SPA 4Y opeeaetoas Not12ted

red /At"//LAT/DD P//NPS, 74 APPEbX/MA7.ELY

ELEFA7/bD 594 FEET 10H/CHIS S/X 74 D/NEFEET Pro] Engt 8

ABbVE MAX / mum MA7EE LEl/EL AFTEEAAl fe[*$'g0;g"****~ \

; ACLlhEM7* A NELD Lb2TAINMED Y laATE21EVEL. 9 |p,o4 g,,,

INSTEDMENTAT/DD QNANNEL 70 dove.e TR/S qc ge,1eu |

RADGE tu/LL BE PRDVlhED. NELD IDSTRUMENY.S
LWLL MEE 7 THE 2)ES/&D red ///EEMENTS 65 QC Supv to 1

_

REGULAYdEY Gu/DE /,97 INCLUZh/J/l, THE operability
Authorization

ouAL 15/CL4 TIDM ANb TESTAB/L/7% X22V/N.D- 73

ADe Y lu/LL BE PR0 V/2>E25.B(EX/S27NS. INS 78Document d e
INCTEUMEDTA7/DD CNADDE/ LUH/CH /UN / BE

f .D/SPLA VE.D DD A .5EPARATE ddD7/A1//41/.S ProJ Engr 12

REC.DRDEft. Close out

Tech Supt 13

INFORMATION COPY n
_ - . _ _ -

_
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References: EMl/7FdfAN66 AdEN Review Method by: ' Alternate Cales L ,_j '

E*fM9 Detailed Review I
ualification Test i I |

ATTACHED BLodK D/AGRAM - .
1, -/8 - 80

EA-Ed199-Sr / Revie'w by: Date

DNE NEN CDDTA/DMENYIVATEK2EVEL; MAN /7dE/NS CHANNEL M/L2.
BE PEDV/DEDj TH/3 CHANNEL. ID/LL CDDS/S7~ DF A Alb9L/F/EZi ...

t # . i. .
. .

. ,
t.- . .- . .

. - ,
.

LEVEL. 7'2ANSM/77ER. L.Z-3/75 JMMdBM/ZL BE BURL;KJE.D7D
s v- t . "'.i .e , ,. . * . .

'ZEEE. 3 23: 9 74 ' 'FDE:2DBA|CDDD/7/DNS~ ANb SE/.5/HJfR,1
, ,

., ,, _ .
i.. ;". R, i,. .dg.+. . 'N_ .t.. N. . . ..El/EN 75 U. .''*.. .. .t, . . . N. _..~t .~ ' '.i. .-N,.,N. ._ +b. ' H N
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.

.

=No7*E: GMAL/f/CA 7/oM :IS:; BA SED *DN17'4'E,MSE Bf.Z~772DW7DN~.-
,. , , . : ., . . . . . ,. . .. . . .a.. . . . ..

. ~L. . .&.. MDDELJ&9 ZEUEL SVSTEM CDMPANENTS ZDH/fA REE1;C. 2 ~-
. s . . - . .. .. . . . . . .. . , . ., ,

. '. 12 .*SCHEDf/LE.DWo|BEti2MAZ/E/ED BY.~/ZANDARY, /9Bf V.. . A. . .c42.,g .. g 4 .,. .g.; .pg .. p . ; .. ,. g. 1,4 yg .: ,. y: . . > . . . ,

' THERAN&E3oF'.THE7. .EANSm/77EE ~10/LL BE^SELEd7EZYTdy;i
_

.
.. . . . . .. . .., .,

. . . ...;

.Dupt/CATE 7'HE EX/ST/N6idNAL/$JE.D;2EVEE 7'EANSAUTZEE.".. :
.. < - .. .. .

. . .m . -
, . ... .

.,

4 7~ 3/.7/, ~ JUN/CHIS |AN :Z77~BARTdA)dkb. . DEL '3 SCSySTEM J .':'

'

.
. . . .- .. . ., .. . .. . . . . . . .

. ul/7H* .'A.~SPAMJ DF~2|2~fEEG^.ZUH/dH"CDVERS .7"NE CDNTA/NMEA)7T. . . . . 3 . .
. .- . . .

SPHEEE IDATER LEVEL ^:7EAD&E f~EDMC579 FEE 7~ 7D'. 'SB&.ffE7":
. . .. .

.
. . . / .. .

ELEVA7/bD. . .TH/S. RANGE,. :REPEESEN,75: THERES/DATDE.c7HE::~.::.. j
.

. . , ...
. < . . - -

,. . - .

LEUEL.: D5. THE ".CdEELSPEA Y red)EdMLA7/A)4, P//MP:S//d77dA) : :
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:~ STEA,/NEES L'7~4 ~KZEUEC. S/X.7b:A/NE FEE &ABeVETHE~ T. K~ '
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.
. , .
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\
.

~. .. . . - :. . -
. EYCEED3,?. N. . n ~. . .GR,. EG*DE,178 : S'NGGESTEZY2E0///REMEA)TS:' ~L. , .

., . .
., . .. .... . . . .

. . .
. . .

-
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THE:LDLUES7" Z.EUEEIA)'t:DAl7A" JNMEAT7~'dF"S76 FES7"_3.DUCHA5,
IDH/CH ^. REP 2ESENTS WHEa J HMP: P/TS :.fL002 ELEVA GO N| ..X!

. W .' . e q y R.{.p,. .{. ': a.4 ..,; .. . .. - m u
, ,

' NEN .TRA N5MITTER;'Z7*.37.75 :/D/ZL BE INSTAZZED IN EdbM:1
.

'40YfQeMT201.|EoD DRIVE ACCESS.) IUN/CH IS ALSD THE LOCA7/DAS ,-

. . . .
.

af EX/S7'/N& N~E NSM ,JE2 L 7~-3/7/. THE 72RAJSM/77EES )
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~ /D/LLLBE..SEPARATEZ> BY.D/S7A' NCE..AND.1D/24 BEELESTE/dAZL.V..

.
-

. .
. . . . . .

. .

ENbEPENDEN7".. 2BCA7/DAYDFBb7H TEAAJSN/77EES'ZA) THE:
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. . .
. . .. . ... .
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Detailed Review i i
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Review by: Date
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