
PEM DAQ System General Statements
and Requirements

PEM DAQ Supervisory Control and
I nfrastructu re (cont'd)

PEM DAQ Supervisory Control and
lnf rastructure

. A combination ol coftmercr.l .nd custom InElrumgnls and devlc€s ar€ com. . Rack Space, CPUS, ADC8
blned to make up lhe PEM sy$om. n ls lhs iob oi t|€ PEM DAQ sysl€m lo pro'
vide all lhe har.lware 6nd soitwaf€ nsc6ssary io m6€t ths rgqulrsm€nb outin€d ) )IlE PEM DACI sy3teh wilr ulilize lh€ dbtins oAo s-vslen ADc's vME cBl'8' €tc lo

in LtcoTg7ooo2, gsdten dl6nt6 pcslu6.

. AI pEM d6vc€s ars spscitioct and pro/ided byothets. ' communielion6

. A delaited relabflty anatyst6 has not b€en condlrctiad. Ths odcotns ol the anat- "Ih€ 
PEM DAO shdl d la ih6 drsnnq CDS and D O nelwott ard n.lwo*ins

ysis may requir€ c6angoi to the conceptual darign pre.er|ied oquipm'nl loel'd d lhe eir€3

) tFS232 .nd Rsaas .mms s l bo handled urh MVME162 CPu3 and lPs. GPIB
mms wrll us VMECPIB inl.tfa@ moitul4-

. . Conn€cllon ol BTE Dovlc€g

) rTomp€6tu8 and hunidily sn$ts will b€ 4-a) hA curcnl l@p ddl@s @nneci.d
lo @M of midsralion u$ mhlmum *18 AwG lsll€d shEld.d pot @b16.

),RG ar rh. BTE mrd ponr aill b€ 6nnet.d clng liber optlc GAA d€M.i
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PEM Devices

. Connection of PEM Cart

))lnitial PEM cart will be a stand alono unrt.

I rCart will be assigned an lP number on CDS network for those times that it is near a

CDS network port. Thrs wrll allow remole control and operatron of cart via normal CDS
systems.

. Operator Interfaces

))Control room interfaces will be developed using standard CDS tools.

))Local and portable operator interfaces will be developed using laplop computers, X-

windows and standard CDS tools (with the exceptron of the contamination monttor).

. Time Stamping and Synchronization

) tTime stamping ol data will be better than 10 usec via GPS.

lhbL l: Inilill lFo PElrl Devircs hy lrftdel Nunrlxr

QnililU|

hrw Frcq 3 Axrs ScritrrnDctcri Gurdp CMC-4{)T
Drgrldl Tclhtrok'gy A\\tE, In!

2 Arr$TrlulNtcrs M(xlcl 520, Brdxhl Trlhctcr
Apnlrcd Gc(Ncehrtrrcs

5 WA.I l.A

A0cclctotrrclcrs Mrrlcl ?754-l{XXl,
Eildcvao Corp

l0ri wA, 45 LA

ML.ofrhonc\ Mrxlcl 3l-l()67
R&lxr Shek o.
trxxlcl Fdlron 4l 89
Brucl&Ktlcr

26 WA. t{ LA

Mtgncktruclcrs Mrxlcl MAG{)lMC
BJ.urgtn l[\tonEtrls, Lkl

I WA (rtrrlrl),2 LA (nr{nl)

MukFLhdnrcl AnlcnnJRcccrvcr M(xlcl t902A
llcwlclLP&lird

IWA.ILA

Nar(,wbdrd RF Rcccrvc. TBT) 2WA. I LA

FMCS Curctrt MrN!rA TBD TBD
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PEM Devices (cont'd) PEM Device Locations (WA site)

6of45 uGo-G$@@ M
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Low Frequency 3 Axis Seismometer 2 Axis Tiltmeter

One pe. buildrng, 5 totalWA, 3
total LA

Guralp CMG-40T and CMG-
DM16, Drgrtal Technology
Assoc., Inc.

One per burldrng, 5 tolal WA, 3
total LA

Model 520, Braxial Tilheter,
Apphed Geomechantcs.

llv(r IirI lurnr[ttr M|rl!l x8(x) 11'wtr\t]'lt
8Ml

2 WA. I l,A

Rcsrlual Gs Analyzcn (RGA) BK Milil I I, QMG42r-3, QMA 430,

cP.l00, lc42l
Brl/cr\

9 wA, 5 LA (hcul\)

V&uutrr (inilntrntrdfi il Mrilnkt M'xlclQXM 5(x)

KurtJ l,c\lcr,Co,
8 WA,5 l.A

Wcrlhcr Slruon
(Tcnrpctulurc, Hunn(hy, Prc\\urc, P.cclP-

ilrtrrr, Wtrkl Slccd nnrl Dtrcllttrt

'r)lc Pdntr M(xlel998{Xl20or99li0lll{) 5 WA, 3 LA (l ca 99ti(n-20 !"rncr hld8,

I cr Y]8(Xll0 ({lEr hklSs )

Tcnrpctulurc dxl Hrnil(hly Coo$trtd Onrcga HX-93 5 WA (BTE)

Tcilrncrrtu.c Oilly TX-92 l5 WA.9 LA (3 /t'l(18)

llsrilrlily Only HX-92 4 WA,2 LA (ca nild ill cnd hldS\ )

Dust Pdralc DctcLt[s Mct Onc Mrxlcl 22?B 2t wA, t3 LA

ALou\[c Nor\c Ccncrn[[ TBD TBD

RFI CcncrJ!tr TBI) TBD

['lrgocIe Flcl(l Ccnc.rttr TBt) TBD
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Shrcklcd Twr\tcd

Table lr Summa.y ofl Aris Sci5momsacr SpKilicrlirlns

UrlutK Rnilxc Sanrylc &te

RS2J2 ronruuor l6 brls 32 unrplc\ ncr $c(trrd ncr

llhle t: Summrry of2 Axir'l'ilt IUttcr Spe'ilicatfu)ns

Urlkt$c Rotv

(+/- l(X) ur.!l/vr'll
l(trgdn *(ilrg l)

l6 hil\ 12 \nil{'lc\ plr \c(itrxl plt
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Accelerometers Microphones

. Localed In VE Chambers,
beam tube, PEM Carl, 108
tolal wA,45 total LA

. Model 7754-1000, 2793M1,
Endevco Corp.

Mul0-!hnnncl

A(ccrc('Dcrs :l5llL::ll']il'*" _shrcktcdrwhrcd
f iiiiCitrc r--------------

|,lrr.-',n*,l-] :rurmr lT-_;C--_-1<---1 p. . I

I ll l- 
-- 

cxrnndri

-l
BNC

Localed on lanks, near
PSUIOO, PEM Cart,26
total wA, 14 total LA

Model 4198, 2639/69,
Eruel & K,aer or Model
33-1067. Radro Shack

Tablc l: Summsry .f PZT Accclcromcaer Spcdficeli{}N

Utlxtg( Ruilxe Sumlle Ratz

+/- 5 Vrlh
(t/- 5 G)

l6 b{r 512 srmplc\ [8. €cond ltr

9ot45

Magnetometers

Falcrrr illl9

'lnblc l: Sumnrry ol lslrut l\l(rophonc Spr{rfiuiirilr!

!0 ol 45 ltco-G$oo@oo-MLIGO-G$M.M

Multi-Channel Receiver

Shrchlcd Twr\tcd

Shrcldcd Twr\rcd

Ulutf,t, RuEt

+/- 5 V)lts
(+/- TBD (lBA)

l6hil\ 2{)Jl{ \ru|Plc\ pcrss{iltr| ncr
ntr!nDhrrc

Located on core optrcs tanks, PEM Cart
and outside LVEA. I total WA.2 total LA

Model MAG-03MC, MAG-03M power sup-
ply, Barlington Inslruments, Ltd.

-X rxh
e:?

o _?Y axr\

>0

Z dxrs

'lbblc l: Summary ol lll!,lnrtmctcr spc{ilicttilms}

Vt,ltup Rilil$ Silnile fuu.

+/- l() V'lr\
(t/-7{l uT) c&h axrs

l6 hrti 2041t sJnll|lc\ rtr sccotrd
pcl drrs

LIGO.Gre@.M 12 of 45 !rGo-G$@oo,M



Multi-Channel Receiver (cont'd) Narrowband RF Receiver

One per srte

Model 8902A, Hewlett Packard

Located near AS photodrode, one
per modulat|on frequency, 2 lotal
wA, I total LA

Desrgn/manulacturer TBD
'labl€ l: Summrry of ttlllti-.hrnncl Antcnnr/Rdrcivct S[E(ihralioN

uttlutl:? Rutlc Sanilc Rutt

TBD l6 htrr 2{Hl{ sdilrnlcs pcr sL(nxl
|lcf axr\

13of45 LtGO€S@0-@.M 14 ol 45 L|@-G$O@{o M

FMCS Current Monitor

. Located on power mains for buildings and provided as part ol the civil construc-
tion. Total for WA and LA TBD

. Manufacturer TBD

. Requirements TBD

Power Line Monitor

Used to monitor technical power voltage and current waveforms.

2 total WA, 1 total LA

Model BB00 Power Scope, BMI
Software will be developed to provide:

))Fleading of voltage and currenl RMS value

) )Voltage frequency

))Basic setup of instrument including trigger thresholds

,)Reading of caplured waveform data.

Shrcl(lcil Twrstcd

'llllh lr Sunm!ry of Narruwband RF Re(civer Spcdfi(tlkms

Recrvcr Outnul
TBt)

l6 hil\ 20{lt \nnnlc\ plr \c(on(l
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Residual Gas AnalYzers Residual Gas AnalYzers (cont'd)

. one head per isolatable volume, one per PEM Cart, one at BTE mid point, 9

toial WA, 5 total LA

. BK M1B'l 1 1 , OMG421 -3, QMA 430, CP400' 1C421 , Balzers

. RGA @ BTE midpoint will be connected using fiber optic bus extender and fiber

links.

'lbble lr Summrry of R(;A Spt.ificrliont

li,llrxc &atxr

RCA Currctrl Ou!

nul TBI)
l6 hil\ 20Jll \ruplc\ rtr \ccotrd

18 ol 45 LIGO-G$oo@S M
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Vacuum Contamination Monitor

The vacuum contamination monitor does not connect directly to the PEM DAQ

system. lt is a stand alone unit to which a controller and portable RGA is con-

nicted at approximately monthly intervals. Data collected from the controller
and RGA ai6 tnen anaiyzed off line to determine the extent ol material deposi-

tion on the contamination monitor head.

Weather Station

. Located in each butldtng, 5
total wA, 3 total LA

. Model 99800-20 and/or
99800-10, Cole Parmer

. 'Used lo measure temp. RH,
press prectPttallon, wlnd
speed and drrectton

. Readrng updated once Per
mlnute

. cDS will provide a means by which data can be collected from the controller
and portable RGAs. lt is curiently envisioned that this will consist of a laptop

computer loaded with the sotwvare necessary to communicate with the contam'

ination system equiPment.

. Manufacturer TBD

E

a
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Thermometers and Hygrometers Thermometers and Hygrometers (cont'd)

Located in BTE, inside buildings and outside buildings

Several models used as follows:

Mrrlcl nul Qudr{y

Otrrcgu llX-91 W,{ BTE Tcilrl, Rll 5 k{dl wA

Otrc8n llX-92 Mrd & Etrd BurkhnS Rll
(flr\dc)

4 r{nl WA,2 lrdl LA

Orucgr TXf,J2 Oul\ilc Tciln l5 !ilnl WA,9 (ilrl LA

22 ol 45 U@-69@@@M
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Dust Particle Detectors

Localed In optics labs, vac prep. areas, VEAS, poriable clean rooms, 21 total WA, l3 total LA

Model 2278, Met One

Software wll be developed to:

-Conlrol each moDrlor

-poll each monrlor on approxrmately 10 mrnule Intervals

-monrlor nlernal aldrn)s and slatus fagFlsrs

-Slart and sloo monttor

Excitation Sources

Acoustic Noise Generator

Magnetic Field Generator

RFI Generator

Fixed Seismic Excitation

These systems are currently being designed by PEM. As tlle syslems and
requirements for test sequences, control and monitoring and data acquisrtion
become available, PEM DAQ hardware and sottware will be designed.

k
?

U

.l
- Ft-- -{.Et Ifl I

3t 
Itltl

-{:-tr]
lgs E>l x-

'lrhle l: Summrry of 'l'h(rm'mrlr14lyFn,mrtrr Snreilicrlirrh)

PEM DAQ
VME Cratc
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PEM Cart

. The PEM Cart has a mixture of devices connected to various communications
buses and ADC channels.

'l'ablc l: Surnmary of PEIII Curt Dcviccs c.rnnstcd l0 C(mmtrni(atirms llus6

lr(tu( Tl'(

Ac0us[! Nrn$ Gcncrntrr (;PIB

Mrgnetr Frchl Cctrcrntr{ CPIB

RFI Gcocri(r TBI)

Sct\truL Er(rhuinl TBl)

[tulIchdtr[cl RF Atrtcnnly'
Rc!crvct

GPIB

RCA CPIB

25 ol 45 tlGo-G96(M-@-M

PEM Cart (cont'd)

26 of 45 uGo-G$0@@-M

BTE Devices

. BTE devices will be controlled and monitored from the corner station and the
mid station.

PEM DAQ Cart Conceptual Design

. lt rs proposed that the PEM DAQ portion ol the PEM cart be a stand alone VME
based solution.

I ca 279lMl Srgnll Condillrnilg C[r\\N (lU ca )

Cn$\ uxurcct\ dD{l MAC-01M nrNnlcd on n.utcl

. Power Requirements: 115 VAC, - 1 Kwatt

. Space Requirements: Clear footprint -2tI. x2 ft. x 3 ft. tall

. As lime and the design of the PEM system progress, additional carts and/or
subsets of lhe cart will be developed.

PZT
Tctrrlr
llutrxd

PZT PZT PZI
Tcnrp Tcilrp Tcnqr
llunml Hunnd lhttrn(l

R(iA
Mn8

ni'.***
. Cables will be routed inside the BTE and

I or* u, 
",,t*r,,,*

secured using TBD method.

Trhlc lr Summary rrt PEfil Crrl Dcvirrs Conneclcd b ADCS

Ulutl( Rant( & S(ulntt nilul Saupl( Rilt(

PZT Acoclc(ilflc. (1 c&h) +/.5 V'h\ = +/- 5 c 5r2 (1xl)r512=l5K
MagDctnDctdr (l uclr) +/- l0 Vilt\ = +/- 70 uT 20Jn lxlx2(H8=6K
MrLn'phooc (2 cn(lr) TBD 2{}t1l 2x 20.111 = 1K

MultFlh.oilrDl RFI Atrtcntr.y'
Rclcrvcr (l c&h.6 (hntrnch)

TBD 2(),18 6x2{){lt:llK

RGA C,iltrrr'llc.(lc&h) TBD 20.18 lx2{)4tt=2K

Tctrrprrdlurc Scn\on (TBD cr!h) .l-20 nrA (tr (|lV (-20 (' +75 C) 2 TBDx2=TBD

Hutrn(!ly Son\oa (TBD cr!h) 4-20 nrA or GIV (l h 95r' RH) 2 TBDx2=TBD

A(rtrr\lr! Nrr\c Gctrcr.il(tr Mrulra TBI) l61l{:l (rtrtcrtrxttcnt)

Mlgnctrc Frcld Ccncar!)r Mrlntn TBI) l6lli{ txilrrtrn[ctrtl

RFI CcNrrkr Mrnntr TBD 1638.t 0trtc.iln[cnl)

Scr\ntr! Ex!ttdlut TBD TBD

n{Jl 2ll 5K suDrplcs/*!
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Corner Station PEM DAQ Corner Station PEM DAQ (cont'd)

. The Corner Station has a mixture of devices connected to various communica-
tions buses and ADC channels.

'lrhh l: Sumffray ol (irrn€r StJtirn PEM Dwircs Conocctcd lo Communi(rlkns lluscs

I Axr\ Scr\nxilrctct LVEA Slab (TBD) RS2l2

MultchdDdl RF Antcn[.y'
Rcccrrrr

TBD GPIB

l\vcr l,trrc Mrnnlr Tltt) (it{u/Rs212

RCA I cr rvrldtrhlc urluDtc - 4
nilJ (TBD)
I cr BTE V0lunrc

GPIB/RS2.I2

WcdtlE, SLurl TBD RS232

Du\l Pdnrllc Dctc!(t I cd - J Pottlblc Clcdn Roonl
I cr - OSB Optrls L!h, OSB
Vc Prcp Rrxu
2 ca - LVEA
2 c! = PSUIOO

R54lr5

29 ol 45 uGo.G9@m-@-M 30 of 45

'l:l'lc l: Summrry ol Comcr Stanon PEIII Dcvirs Connctlcd to AD(*

UGO-GWO@OO-M

'llbh. lr SutrrDrry of(irrnrr Strliiil Pl:l\l Doic$ (iilrncrktl kr AD(:\

l)(\r(( 7lpt
l?tt l. Rdrs( ,t

Stuh\x
nild SdilI'tu Rnt(

BTE Tcnrptururc Probc I cr - BTE0, BTEs(X),
BTEI(XX)

.l'20rrA =
'20 !' +75 C

3x2

BTE Hunrdtry Prohc I cr - BTE(|, BTEs(X),
BTEI(XX)

.l'?otuA =
3 k' 95'l RH

3 x2

Oul\dc TctrrNrnlurc
Pft'lr

1 cn - (tril\trlc lr'rNr \Lilrtl .l-20tuA =
-10 k' +75 (

In\(lc l{unn(lily Pn'hc I cd - nr\trlc [-vEA 4-20trA =
3 !' 95{ Rll

3x2=6

2 Axr\ Trltnrct!_r | - LVEA SLrh (TBD)
+/- 20 (lcgrcc\

2 2x12=61

'l:rhlc l: Summary of Comcr SaatirD PEIU Dcvic6 CrmnBl€d lo ADCS

Utilup Runte &
&uht*

Sanile Ruk
nilul Stnqrle Rute

PZT A!!clcftilnclci 3ca -PSL|.PSL2,HAM|,
IIAM2, HAM].I{AM4,
]tAM5, HAM6,ltAM2t,
ilAM22, HAM23. ltAM24,
ltAM25. lrAM26, BSCI,
BSC2
tTM2t, tTM22
I cr - BTEO, BTE5(X),
BTEI(XX)
6 cJ - lTMl, ITM2

+l5C
512 (21 x3)+(2x6)=75

dcviccs

75r512=375K

MrSrcktrrtrr(r I cr - RM |, BSl, lTnll,
ilM2
lcr BTEIIXX)
I c! out\ftlc LVEA
J dil\ crlh dcvrac

{/- 70 r'l'
2018 6 x'l x 201ti = 32K

N'i!ronh{nrc I cr - PSLI. PSL2. HAMI,
IIAM2, HATI], HAMJ,
ilAM5, 1tAM6,1tAM2l,
ilAM22, ltAM23, HAM24,
HAM25, HAM26, BSCI,
BSC2
ITM2I. ITM22, ITMI, ITM2

TBD 204r1 2() x 204t =.10K

Muln-!hJDncl RFI I ca - LVEA (TBD)
6 ehnnilcls cIh dcvt(c

TBD 20.il{ 6x2([ll=l2K

lturu e 'IVc Utlktx( Roill( ,l
&rrrr(

Sauile Rilte nilill Sililtt'l( Rilt(

Namrwh0il RF Recrvcr 2 ca - HAM(,. tlAM26 TBD 2(Iil{ 4x20{11=ltK

RGA I c& LVEA rs0ldtdblc volutrE
- 4 r{dl (TBD)
I co BTEI0(X)

TBD 20.ttt 5x2(!llt=lOK

T'{dl I 19 5K sJilrF cvsr
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Corner Station PEM DAQ Conceptual Mid Station PEM DAQ

. The Mid Station has a mixture of devices connected to various communications
buses and ADC channels.

'lbbls lt Summlry r|t }lid Shti.rn PEfrl D€vi(6 Connr(ted kr Communicahrms llus6

3 Axr\ Scrstr!trnclca VEA Slah (TBD) RS232

RCA I cr rsoldkhlc v{rlutrrc -.1
ud (TBD)

CPIE/RS]I2

WcJdrcr Sl{trnl TBD RS212

Du$ PdnrLlc Dc(c(fitr

lcd

I Poildhlc ( lcno Rrrrrl
Oplrt\ l-rh
VEA

RSJ115

34 ol 45 Lt@ G$00@{0 M

Design
One of the ex|sttng DAQ racks localed In
the corner slatron wrll be used

Some ol lhe BTE devrces wdl be monttored
and controlled lrom lhe corner statton rack.

CommunEatons lo RS 232 and RS 485
devrces wrll be via MVMEl62 with lP
comms caros.

Communrcallons lo GPIB devtces vta VME
GPIB Inlerface card

MvMEl62 w/ RS232 & RS485 lPi

12Chdnrcl-2H/
2 C'horcl - ll llr
75 ClunNl - 5l2lll
52 Chrnncl - 20.lll ll/

5od 279-lMl Srgnrl
Crlxhtrontrrg Chr\\r\ (lU cr )

5 cr MAC{I3M nowcr
sunntcs tr[uotcd rtr 1U Cha\rs

Cross !(nxNcb on tu(l
sklc u\cd tr connel
hckl dcvrLc\

33 ot 45 L|GO€$@@-M

Mid Station PEM DAQ (cont'd) Mid Station PEM DAQ Conceptual
Design

Ono ol ihe exislrng DAO racks located rn the
mid station wrll be used

Some of the BTE devices wdl be monttored
and conlrolled from the ono mrd slatron rack.

CommunrcatDns to RS 232 and RS 485
devrces wll be via MVME162 wrth lP comms
caros

Communrcalrons lo GPlE devrces vra VME
GPIB interface card

MVML162 w/ RS232 & RS.l85 lPr

l()ChdxNl-2ll/
2 Chrnncl - 12 tl/
I Chdnrcl - 512 H/
5 Chnsnrl - ?0J8 ll/

- 
| cr 2791M1 Sr!$nlCitrxlfiiilrilrg
Chd\sts (l(J cd )

I cJ MAC-{ll['l F,wcr \ut'0ly
ililruiltcd tr !hJs\r\

Cnr\\ !rnnccls rilr rr!l \rdc
uscd h lotrnclt llckl dcvrlc\

'lirhlc l: Summ!ry ilf Mid Saltirn PBM Dcvi(ct Cmoqtrd to ADCS

U,lkrx( RoilBc & S.//iltg nilal 
'unrylcRile

BTE Tcnrpcraturc Prohc I cd - BTEI 5(X). BTE2fiX) 4-20ril4 = -20 t' +?5 C 2 2x2=4
BTE tlunr(lrly Probc I c! - BTEI 5(x), BTE2(XX) 4-2(hnA = 3 kr 95{, R}I 2x2=
Oul\(lc Tctrrpr.(ur{
P(ftc

J cd - oul\klc ntrd \in(nl 4-20DA = -20 kl +75 C 2 3x2=6

lr\klc llutrnrfity Pri'hr I cn - rl\ftlc VEA 4-2lhnA = 3 k) 95,X, Rtl 2

2 AI\ Trltnrlcr I - LVEA Sldh (TBD) +/- 2 Vrlr\ = +/- 20 dLgrccr J2 2x32=64

PZT Areclcrotrrctcr 3 cr - Lhrnrbcr +/-5V,lt\=+/-5C 5t2 lx5l2=l5K
Mngnctnnclca I cJ - lhonrtEr

3 axt\ cd(h dcvrlc
+/- 7 V)lts = +/- 70 uT 20{ll I x3x204tt=

Nt!ftDhonc ca - lh.uDfut TBD 204{r lx 20.18 -- 2K

RCA I cr tvrldlrhlc volutrrc - |
tlnl (TBD)

TBD 2018 lr2t).lll=2K

T'ilrl | | 5K \dtr|nlcv
$c ltt ntr(l sta-
nrnr
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End Station PEM DAQ

. The End Station has a mixture of devices connected to various communications
buses and ADC channels.

'trhlc l: Summrry of End Strtion PEfvl Dcvrs Conftca€d to Connuni(atirttu Ilus6

l)(rrt ( T lre hilerIu& 7!'lx

1 Axrs Scr\trnxrEtcr VEA SLrb (TBD) RS212

RCA I cr rvrldlrblc volunrc - 4
t{il (TBD)

cPtB/RS232

Wrrrh!r Slrlxill 'rBt) RS2i2

Dust l'.r!elc Ddtc(ttr c! . I Portrhlc Clcan RrxN
cr - Oluls Ldh
cr -VEA

RS{lt5

37 ol 45 L|GO-G96(M @,M

End Station PEM DAQ (cont'd)

'trhlr l: Sstrtiluy of l:iltl Shlktrr l'liN |ttvl.$ (iiltrnakIl lo AlX i

Utlktg. RuilE .Q

.!i {rtr8 Rilk

Ou(\klc TcDlltrrlurc
Pfific

lcJ - out\trlc cnd \ld. d-2(huA =
-20 r' +75 C

2

hr\rlc Hutrndrty P(ftc I ca - ur\llc vEA d-20uA =
I r,95, Rll

2 3x2

2 Axr\ Trllfirotcr | - lvEA sl$ {TBI)r
+/" lO dr8r!c\

']l 2x12=(A

PZT Aaaclcnuf,rcr 6 cr - ETM lhntrrh(r
+/-5C

512 6x512=-lK

MagNtrilnLtcr I cd - (hinrhcr
+/. 70 u'l'

20.1t{ I x3xfo{lt=
6K

MK(phtr$ I ca - lhnDrfo( TBt) 20llr lr 20jtl = 2K

RGA I c! r\oldehlc vol'
unN-lkul(TBD)

TBT) ?0{n lx2{)Jlt=2K

T(rrl | 3K \rnrnlc\/
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PEM DAQ Outstanding lssues and
Requirements

Requirements definition for:

))Acouslic Norse Generators, RFI Generators, Magnetlc Field Generators, Ftxed

Sersmrc Excitation Systems.

) )Vacuum Contamination Monltonng

) )Multr-Channel Recetvers- sequ€nccs, ttrnclons, otc

))Narrow Band RF Receiver

) )FMCS Current Monitors

))Power Line Monltors- sequences, functtons, elc.

) rThunderstorm Monrtoring

Final placemenl of all instruments and devices

System reliability, availability requirements

End Station PEM DAQ Conceptual
Design

One ol the exstrng DAQ racks localed In the
md stalron wrll b9 used

Communrcalrons io RS 232 and HS 485
devrces wrll be via MVME162 wrth lP comms
caros

Communrcalrons to GPIB devrces va VME
GPIB Inlerface card.

MVME|62 w,/ RS232 & RS1ll5 lPt

6Chrnncl-2ll/
2 ChJnncl - 32 lll
6 ChJntrcl - 5 12 ]l/
5 ChlnNl - 20.llt lll

I cil 27(r1l,ll Srtrld (ififtrrilnr8
( hA\ri ( ll, .n )

I ci MAC-0]M F'wcr iupply
[xrurtcd $ !hn\\r\

-- 
- - ('r(t\\ Lr{nNCts rrr r&l \d!

u$(l tr urilrclt ltcil dcvllcs
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PEM DAQ PreliminarY Design Phase PEM DAQ Cost, Schedule, Technical
Risk

. Soflware driver development lor:

) ) Low Frequency Selsmometers

) )Multt-Channel Receivers

))Power Line Monitors

))RGAS

) )Weather Stahons

, )Dust Particle Detectors

. Additional requirements definition for:

))All excitaiton sources

) )Thunderstorm monitonng

. Detailed designs and procurements for cart hardware and software in order to

meet summer delivery must start immediately.
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PEM DAQ Cost, Schedule, Technical
Risk

. Cost (cont'd)

))Analysis:

-Baselne: Design + WA Equrpment = $480K (lull up PEM)

-ETC: DesQn + WA Equrpment = S570K (rnrttal PEM only)

-Ma10r drfference between baseline and ETC ls that lhe basellne was moslly hardware wtth

litlle soltware whtle the current syslem has approx. the same hardware and more soflware

devetopment 1- 1 manyear wlo LA). The Oaseirne was also lor the tull PEM whrle the ETC ls for a

reduced system

))Cost Rlsk: Medtum-

-complex test sequences or increased lunctlonahty for inslruments could increase sollware

manpower requltemenls.

.Soaceconslraints|ntheDAQracksandVMEcratesmayrequirepurchaseo|add[|ona|vME

hardware, reflective memorY, elc.

-Posstble use ol redundant systems, etc., dictated by availabilty may increase cost and

complexity

. Cost

) )Baseline Cost Esllmate:

-Destgn ManPower' $1 35K

-Prolotype hardware: $20K

Equipmenl. $35K manpower + $290K hardware = S325K

-LA Equrpment $23'5K manpower * 539611 6616s6rs = $329K

-Total = s809K

) )Estimale to Complete:

-Destgn ManPower. $252K

rWA Equrpment $318K

-LA EqulPmenl: TBD

-Total = S252K + $318K = $570K (WA onlv)
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Risk

. Schedule

))PEMDAoschedu|eisbeingreworkedaspartoftheongoingrep|anexercise.
Cunent schedule calls for:

-Prelimtnary design complete: Aug 97

-Final design comPlete: Nov 97

-WA equtpmenl Procured Feb 98.

-WA software devetopment complete: Feb 98

))PEM Cart Operation by summer 97 could be a problem grven current cDS staffing

) )schedule Risk: High- cDS resources will need to be diverted f rom other tasks lo

have a chance ol meeting the schedule. Deflnrtion of test sequences, etc. lor excitatlon.

sources and lhe cart In general are needed ASAP Procurement of components for cart

must slart immediately.

PEM DAQ Cost, Schedule, Technical
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PEM DAQ Cost, Schedule, Technical
Risk

. Technical

))Most devices are commercially available and the inlerfaces are well detined.

))Excilation Sources could be technically challenging if test sequences are complex.

) , Defrnrtron rs needed for Thunderstorm monitoring.

)) Location of RGA at BTE mrd pornt could be problem given the ambient envtronment.

) )Technrcal FIsk: Low to Medium


