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— Title: Product Breakdown Structure  [Owner: Archuleta
Revision: C Date: 2022-11-02
ngvla  [pec.# 020.10.20,00.00-0004-DSN
Revision Date Change By Comments

1 2021-04-13 |T. Kusel Initial Draft, following review by all IPTs.

2 2021-05-21 |T. Kusel Added: WVR enclosure; Glycol Pipes

3 2021-06-28 |T. Kusel Updated the CSP breakdown and DBE description based in input from Omar

4 2021-08-28 |T. Kusel Updated Cryo breakdown based on inputs from Denis

5 2021-11-12 |T. Kusel Updated ATF section based on updated AE Block Diagrams

6 2021-12-10 |T. Kusel Updated AE section to align with latest AE Block Diagrams

7 2022-01-10 |T. Kusel Updated HIL section to synchronize product numbers with HIL product tree
Added Column S to indicate which parts of the structure are to be baselined for

8 2022-01-28 |T. Kusel CDR

9 2022-02-17 |T. Kusel Updated BMR part of the structure
Updated time and frequency reference parts of the structure based on inputs from
B.Shillue
Added item classifications

10 2022-03-30 |T. Kusel Added location classifications

A 2022-04-22 |T. Kusel Update based on the RIDS of the internal pre-CDR review.First released version.
Changes incorporating feedback from CDR and CM system implementation.

Al 2022-07-25 |T. Kusel Changes from Rev A to B indicated in Columns U&V

B 2022-07-25 |T. Kusel Prepared for release
Antenna Electronics Test Items switched back to 020.02.15 and SBA moved back
to 020.02.17; sub-items re-entered (020.02.15.01.00 and 020.02.15.01.01). CDR

C 2022-11-02 |M. Archuleta Baseline version
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123 a4 s 6 7 <pesien 38 < Comments sw
neVLA O 00000000 o 1 Faclty x Faciity sutem
neVLA Enabline Svstems 02000000 2 Sustorn x Sistem sutem
Trinine Sstem 02050000 Component Subsvstem sutem
Development sstemsfcies. ool & eauioment 02100000 Component x Component - Functional
eescove sstem A eoioment 02110000 Component - Physicl Assembly ohvs
Teescave sstem CS auioment,facities & tools 02120000 Component - Software/Firmuare ene
Antenna Sustem test eavioment 02130000 Compenent - Computing equioment s
Main Antenna rototvoe test eoument & nfastructure 02140000 Eauioment & nrastructurefor testingthe Antenna and Antennaprototvoes Compenent - Cabling/Pioing ohvs
s
Component- nfrastructure ohs
Wain Antenna Prototype Test Eectronis (MSIp - specic 02141000 theAntenna Prototve.
0214.15.00 nav.AE Component-Grouping e
Kband feed horm 02141501 nev.AE Fart-procured ohvs
dfeed o 02141502 nav.AE Fart - manufactured ohvs
Environmental Control 02142000 nav.AE part- B ohys
Vacuur 0214.25.00 nav.AE
Hellm vstem 02143000 nav.AE
Bins.Racks & Modles 0214.35.00 nav.AE
TestEndosure 1 021436.00 nav.AE
o1s 02144000
Antenna Fibre Distrbuton 0214.45.00
Main Anenna Prototype MAC Software 02147000 (e the “fake MIB" )
Wain Anenna Prototwe Ifrastrcture 02143000
Antenna Elctronic est eauipment 02150000 brss
ThermalTest Dewar 0215.01.00 Added per emil btwn T Kusel and . Sturis 1 Mar 2021
ThermalTest Dewar Mechancal Assemblv 02150101 Added per emil btwn T Kusel and . Sturis 1 Mar 2021
5B Antennatest eaioment 0217.00.00
Computing & SW Development Support Subsystem 02160000 055 3y ne. W Subsystem x
ngVLA User Systems 03000000 2 System x
scence User Systems 03050000 Component xistin science software svstems that willbe usd fo dta anasis x
Community UserSysems 03100000 Component
Vistor centre ot 03110000
Technical Operationsand Support system 03200000 Component x
Telscope Operator Systems 03210000
Operaions T Systems. 55150000 Component x
safetyand Security Systems 03220000 based on CORRIDS
Mecical response system
Fire deection and response ystem
Securty suveylnce system
Malntenance & Support Systems 03230000 Component x
Maintenance & Support Software Subsystem G200 MM 23y e CsW Subsystem Software taord tosupporting sstem maintenance actitis. x
Maintenance & Support equipment 03232000
Wainterance Communication System 03233000
01000000 12 System x
12000000 184 3 ngvse e System
000000 AT 2 4y ng.ANT TG Subsystem stage & power distrbution. Excludes HVAC & coaling svstem.
2521100 nav AT ANTPEDG Companent Mechanical Sreakdoun defined by MTEX
2521110 ng.ANT ANTPEDG Companent Mechanical
2521130 nav.AnT ANTPEDG Companent Mechanical
Foundaton Hardware & kit 2521610 ng.ANT ANTPEDG Companent Mechanial
Adimuth Cable Wrap 2523100 nav.AnT ANTPEDG Companent Wechanical
ANT Turnhead 2521200 ng.ANT ANTYOKS Companent Mechanial
Turnhead structure 2522210 nav.ANT ANTYOKS Companent Mechanical
Adimoth Searing 2523110 ng.ANT ANTYOKG Companent Mechanial
Admuth Gearbox 252310 nav AT ANTYOKG orponent Mechanical
E1Bearing 252210 na.ANT ANTYOKS Companent Mechanical
elGearbox 2523220 nav AT ANTYOKG omponent Mechanical
€1Cable Wiap 2523200 ng.ANT ANTYOKS Component Mechanial
e1aufiers 2523250 nev.ANT ANTYOKG omponent Mechanical
1500w pins 2523260 ngV.ANT ANTYOKS Component Mechanial
Lubricaion syser 2523270 nev AT ANTYOKG omponent Mechanical
ANT I Rotating Assemby refector) 2521300 naV.ANT ANTELEG Component Mechanial
Elevation Cener Structre 2521301 nev AT anTeLE omponent Mechanical
Moin Refector Panes 2522410 ngV.ANT ANTELEG Component Mechanial
Panel Adjusters 2522015 nev.ANT NTELE Component Mechanical
Backup structure (U5) 252200 ngV.ANT ANTELEG Companent Mechanial
subrefector assembly 2522050 nav.ANT nTeLE Component Mechanical
Soomarm 2522460 ngV.ANT ANTELEG Component Mechanial
Feed ndeser System 25 22065 nev.ANT nTeLE Component Mechanical
WA Mounting 252275 ng.ANT ANTELEG Companent Mechanical
elctor iscalaneous 25 20000 nav.AnT ANTELEG Companent Wechanical
ANT Hlectronics, Drives Servo & Metrology 25.40000 na.ANT ANTG Component Functional
Main Antenna Hectronics Drive Cainet 2501000 nav AT ANTPEDG Companent Wechanical
/0system 2542000 ng.ANT TG Companent Functional
Metro 2503050 nav.AnT G omponent Functionsl
Pedestal Heat Exchanger 25 44000 ngVANT ANTPEDG Component Mechanial
safeto Approach Cabinet 2505010 nev.ANT ANTSHEG omponent Wechanical
Software and Configuratons 25 46040 ng.ANT viRe Component swirw
At Power Distrbution 2547030 nav.AnT awre omponent lectical
Ant Fiber Disrbuton 25 48000 ng.ANT TG Component Fibre Opic
L Cabes 25 45000 nav.AnT TG Companent Cabiing
ANT Miscelancous 25 50000 ng.ANT TG Component
Algament Devces 2551000 nav.AnT MoBG omponent
Special Transport Equipment 2552000 ng.ANT MoBG Component
Specil nstaltion Equipment 2553000 nav.ANT MoBG Component
Antenna Electronics 30000000 ngv.Ae TG Companent Phantomlvel
Integrated FEassembly 30000100 WU nevae MTFEDG Companent Mechanial
1FEA nernal cabling 30000101 ngv.Ae ANTFEDG Companent Cabing
SASOL Band 5.6 1D/LO mdule 30000200 nev.e MTFEDG Companent Mechanical
$A501 nternal cabling 30000202 nev.e mrFEDG Companent Cabiing
5501 voltge regulator board A 30000200 nev.e mwrFEDG Companent ectonic
5501 voltage regultor board 30000205 ngv.Ae ANTFEDG Companent ecronic
5A502 Band 1.4 1RD/L0 mdule 300003.00 nev.e MTFEDG Companent Mechanical
SA502 nernal cabling 30000302 nev e wrFEDG Companent Cabiing
$A501 voltge regulator board A 30000300 nev.ae wrFEDG Companent ectronic
54501 voltage regultor board 30000305 ngv e ANTFEDG Companent Becronic
Integrated Aux enclosure 30000400 - nev e ANTAUXG Companent Mechanical
Integrted Back-end rack 30000500 - ngv.e ANTPEDG Companent Mechanical
FrontEnd Joso000 FO 2 4y nav.AE e MTFEDG
Band 1 Front End 30051000 KU ngvacre ANTFEDG Companent Funcrional
501 Band 1 Front nd Receiver 30051100 nav.AE e MrFEDG Companent Mechatroie
F511-B1 Nose diode module 3005.12.00 nav.AE Fe ANTFEDG Companent Beconic
Band2Fron End 30052000 SR ngaere MTFEDG Companent Functionsl
502 -Band 2 Front End Crtidge 3005.21.00 ngu.AEFe ANTFEDG Component Mechatronc Band2 Canridee
51282 Naise diode module 30052200 nav.AE e MTFEDG Companent ectonic
Band 3 Front End-F503 3005.30.00 KU ngvacre ANTFEDG Companent Functional
7503 - Band3 Front End Crtridge 300531.00 nav.AE FE MTFEDG Companent Mechatronie Band 3 Cortridee
51383 Nase diode module 5005.32.00 naV.AE FE ANTFEDG Companent Becronic
Banda Fron end 3005.40.00 s ngacre MTFEDG Companent Functionl
F504 - Band 4 Front End Cartidge 3005.41.00 naV.AE FE ANTFEDG Component Mechatronc Band 4 Cartidee
514 B4 Naise diode module 3005.42.00 nav.AE e MTFEDG Companent lectronic
Bands Front End 30055000 SRU ngvacre ANTFEDG Companent Functional
7505 - Band s Front End Cartidge 300551.00 naV.AE FE MTFEDG Companent Mechatronie Bands Catridee
515 - 5 Noise diode module 3005.52.00 naV.AE FE ANTFEDG Companent Becronic
Band s Fron nd 30056000 s ngacre MTFEDG Companent Functionl
506 -Band § Front End Cartidge 300561.00 naV.AE FE ANTFEDG Component Mechatronc Band s Cartridee
516 - 86 Noise diode module 30056200 nav.AE Fe MTFEDG Companent lectronic
ronténd Support Electronics 3005.70.00 naV.AE FE ANTFEDG Component Becronic
81 Front End SupportElectronics 30057100 nav.AE e MTFEDG Companent lectronic s control. sensin. et
52 Front End upportElectronics 3005.72.00 naV.AE FE ANTFEDG Component Blecronic
83 Front End Support Electronics 3005.73.00 nav.AE Fe MTFEDG Companent lectronic
84 Front End upport Electronics 3005.74.00 naV.AE FE ANTFEDG Component Becronic
5 Front End Support Electronics 3005.75.00 nav.AE e MTFEDG Companent lectronic
86 Front End upport Electronics 5005.76.00 naV.AE FE ANTFEDG Component ecronic
Cryestat A Power & Interface module 3005.77.00 nav.AE e MTFEDG Companent lectronic
Cryostat B Power & Interace module 5005.78.00 naV.AE FE ANTFEDG Companent ecronic
Cryostat - 5A5008 30058000 SR ngacre MTFEDG Companent Mechanical
Cryostat A coldsage sensors 300581.00 naV.AE FE ANTFEDG Companent ecronic
Cryostat 8- 545008 30055000 s ngvaere TFEDG Companent Mechanical
Cryosta B coldsage sensors 3005.91.00 neV.AEE ANTFEDG Component Hecronic
Cryogenic system Ji00000 K 2 4y neV AE CRY wre Subsystem
Cryocooler sysem 30101000 naV.AECRY ANTELEG Companent Functional
Cryostat ARefrigerator (Cold Heac) 30101001 WU revAECRY NTFEDG Part-procured Mechanical
Cryostat8 Refrigerator (Col Head) 30101002 WU ngvAECRY ANTFEDG Part-procured Mechanial
523 Cold head VFD Contraler 30101100 WU eVAEGRY  ANTAUKG Part-procured lectronic
521 Cold head VFD Drver 30101200 WU nVAECRY  ANTAUKG Part-procured Becronic
Cryestat VPO Cabing 30101300 W ogvAECRY TG Companent Cabing
Cryostat A8 sensors 30101400 naV.AECRY ANTFEDG Component Beconic both erostats
SR nevAECRY MTFEDG Part-procured Mechanical
SR ngvAECRY ANTFEDG Part - procured Mechanial
Helum system 30102000 eV AECRY TG Companent Functionl
Hellom Compressor 30102100 WU ngvAECRY ANTYOKS Part-procured Mechanial
Helum Pressure regulation ssembly 30102200 WU ngvAECRY ANTYOKS Part-procured Wechanical
Hellu pressure reultion cabing 301023.00 naV.AECRY ANTYOKS Companent Cabing
Helum Suppytank 30102000 U nevAECRY ANTYOKG Part-procured Wechanical
Hellm buffer tark 301025.00 WU ogvAECRY ANTYOKS Part-procured Mechanical
Helm distrbution 30102600 WU ngvAECRY TG Companent Piping Fned s, e ines & manifolds
Compressor VFD. 301027.00 WU ngvAECRY ANTYOKS Part-procured ecronic
Compressor VeD Cabling 30102800 W ngVAECRY ANTYOKS Companent Cabiing
Vacuum system 30103000 naV.AECRY ANTELEG Companent Functional
Front End Vacuum sensrs & conrcl 301035.00 neV AECRY MTFEDG Companent lectronic
Vocuum pump 30103100 WU nVAECRY  ANTAUKG Part-procured Mechanial
522 Vacuum Pump drive 30103200 WU eVAEGRY  ANTAUKG Part-procured lectonic
Vacuum pumpdrvecabing 301033.00 W ngvAECRY TG Component
Vacuum dstrbuton 30103000 WU nevAECRY avi6 Component Piping s s, flex ol
Integrated Recevers & Digers (R0) 30150000 WO 2 4y nEV.AE RO ANTFEDG Allwarm amliication, downconverters, an digzrs.
7501 Band 118D module 30151000 S mgvALIRO MTFEDG Companent ectonic
T502-ABand 21 1RO 3015.21.00 S nRVAEIRD ANTFEDG Companent Blecronic
75028 Band 22 1RO 30152200 S nevAEIRD MTFEDG Companent lectronic
T503:ABand 31 1RO 30153100 S nRVAEIRD ANTFEDG Companent Becronic
75038 Band 32 1RO 30153200 S nevACIRD MTFEDG Companent lectronic

T504-A Band -1 1RD 30154100 SRU. MEVAEIRD ANTFEDG Component Electronic



T504-8 Band 42 IRD
T504.C Band 4-3 1RD

504- Banda IRD (in WR structure)
7505-A Band 5-1 1RD
T505-8 Band 5.2 1RD
T505.C Band 5-3 1RO

506-H Band 6.8 17D
Digital Back End (DBE) (ncludes Data Transmision Systerm)
D501 DBE Modile

Antenna Time and Frequency
500 Band21l0
1505 Band2210
506 Band31l0
507 Band3210
508 Banda1l0
509 Band4210
510 Banda3to
511 Bands1l0
512 Bands2l0
513 Bands3l0
514 Bands4l0
1515 Bands1l0
516 Bands2l0
517 Bands3l0
518 Bands4l0
519 BandssLo
520 BandssLO
521 Bands710
522 Bandsslo
1501 Mainlomoduie

FEE L501 L0 Module metahwork (in &1
1501 main LO module internal cabling.
1501 MaC boar

L501 Regulator board

1501 main L0 module cold late (in EC
L501 Frecuency Receiver and Reflector

DCPower Supply System
507 Uity Module (FE Encl M&C/PSU)
MS07 Utiity Module PSU

MECmod

FEE Cold Plte, M507 Utilty Modue (in EEC structure)
FEE MS07 Utiity Module
M506 Uity module (Aux Encl M&C/PSU)
MS06 Utiity Module PSU

e, MS06 Utiity Mod

MS05 Utfty module (ryo/ECC encl)

MS05 Utiity Module PSU

RY MS05 Utiity Module metalwork (in BMR structur
MS02 Uity module (Pedestal)

M502 Utiity Module PSU

ELR MS02 Utiity Module metalwork (n BMR structure
M508 ity Module (WVR)
Uity Module PSU

Bins, Modules & Racks (8MR)
Racks

ELR Electronics Rack
Enclosures

FEE Enclosure

FEE SAS01 Band 56 IRD/LO Enclosure

AUX Enclosure

CRY Enclosure

WVR F507 Receiver Module Environmental Enclosure.

WVR FS07 Receiver Module RF Enclosure.

WVR M508 Uity Module EnvironmentalEnclosure
ARCS Modules

ARCS Module Blank and Common parts

FEE SAS02 Band 1.4 IRD/LO Modle metahwork

FEE L501 L0 Module metalwork

AUX F522 Vacuum Pump Driver Module metalwork
CRY M505 Utiity Module metatwork

(CRY Heium Pressure Regulator Electronics Module metahwork
ELR M502 Utiity Module metalwork

ELR D501 DBE Module metalwor

ELR L503 Reference Receiver and Timing Module metalwork
ELR D502 WVR Back End Module metahvork

ELR M500 Antenna Supervisor Computer Module metalwork
ELR M501 Maintenance Computer Module metahwork

ELR M504 EEC Electronics Module metalwork

ELR *1502 Reference Distrbution Eauioment - Multole modules in
WR M508 ity Module metalwork
ARCS Bins
ARCS Bin blank and common parts
FEE Bin
Auxin
RV Bin

ELR Bin Data Backhaul Equipment
ELR Bin L502 Reference Distrbution Equipment
Cable arrier
Front End Cable Carrer
Elctranics Environmental ControlSystem (EEC)
Giyeol Chiller Heater
LR Electronics Rack Al Handler Unit
Giycol ipes.
FeE internal Gyl lines

(GEN interconnecting Glycol iping for all NRAO Equipment.
‘GEN interconnecting Glycol Pipe insulation
(GEN Valves or gycol ines
Heat Exchangers
FEE Fan for heat exchanger
FEE Liguid to i heat exchanger
AUX Fan for heat exchanger
AUX Liquid to ai heat exchanger
i flow management
ELR Rackai low baffles
ELR Air ducting for lectronics Rack
ColdPlates
‘GEN Cold Plate Common Parts
FEE Cold Plate, F€ Enclosure
FEE Cold Plate, SA-S01 Custom IRD RF Enclosure
FEE Cold Plte, SA-502 ARCS IRD/LO RF Enclosure
FEE Cold Plate, L501 ARCS LO Module
FEE Cold Plate, MS507 Uty Module (PS + MC)
AUX Cold Plate, Aux Enclosure
AUX Cold Plte, MS06 Utilty Module (°5 + M&C)
AUX Cold Plate, F523 VFD Control Module
AUX Cold Plate, F521 Cold Head VED Driver
AUX Cold Plate, F524 Vacuum pump
(CRY Cold Plate, M1505 Utity Module (S + M&C)
CRY Cold Pate Helium Compressor VFD.
WVR Cold Plte, F507 RF Enclosure
WVR Cold Plte, M08 Uty Module
ory Air System
Dry A Unit
Airpping
Water Vapor Radiometer (WVR)
Antenna Assembly
WVR Antenna
WR Antenna Mount
WVR Feed heater
£507 WR Receiver Assembly
50 ceive e
FS07 WVR RF front-end module
1523 WRLO & Timing.
F507 WVR Front End Voltage Regulator board
FS07 WVR Control Board
TSO4-E Band 17D
TS04-D Bandd IRD.

0154200
30.15.43.00
15.12.06.00

305002.00
0500210

30553030
305004.00
305000.10

30553043
305006.00
305006.10

306030.00

3050.00.00

306050.00

306060.00

3060.70.00

45.0000.00

45120000

45120200

45.1207.00

Wi

U

U

U

ngVAEIRD
PgVAEIRD
PgVAEIRD
PgVAEIRD
PgVAEIRD
PgVAEIRD
ngVAEIRD
PgVAEIRD
PgVAEIRD
PgVAEIRD
PgVAEIRD
PgVAEIRD
PgVAEIRD

ngV.CSPT.08E
gV CSPTATF
ngV CSPTATE
gV CSPTATF
ngV CSPTATF
gV CSPTATF
ngV CSPTATF
gV CSPTATF
ngV CSPTATF
gV CSPTATF
ngV CSPTATF
gV CSPTATF
ngV CSPTATF
gV CSPTATF
ngV CSPTATE
gV CSPTATF
ngV CSPTATE
gV CSPTATF
ngV CSPTATE
gV CSPTATF
ngV CSPTATF
gV CSPTATF

gV CSPTATF
ngV CSPTATF
gV CSPTATF

eV CSPTATF

gV AEPSU
ngVAEPSU
ngVAEPSU

ngVAEPSU
ngVAEPSU

ngVAEPSU
ngVAEPSU

ngVAEPSU
ngVAEPSY

ngVAEPSU
ngVAEPSY

ngV AL WV
ngV.AEWVR
ngV.AE VR

ngV.AEWVR
ngV AL VR
ngV.AEWVR
ngV.AE VR
ngV.AEWVR
ngV.AE WV

ANTFEDG
ANTFEDG

ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTEEDG
ANTFEDG
ANTPED.G

ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTEEDG
ANTFEDG
ANTEEDG
ANTFEDG
ANTFEDG
ANTFEDG

ANTFEDG
ANTFEDG
ANTFEDG

ANTFEDG

ANTG
ANTEEDG
ANTFEDG

ANTAUXG
ANTAUXG

ANTYOKG
ANTOKG

ANTPEDG
ANTPED.G

ANTWVRG
ANTWVRG

ANTPEDG

ANTFEDG
ANTFEDG
ANTAUXG
ANTYOKG

ANTAVRG

ANTEEDG
ANTFEDG

ANTFEDG
ANTAUXG

ANTPED.G

ANT.SHEG.
ANTPED.G

ANTFEDG
ANTAUXG

ANTFEDG
ANTFEDG
ANTAUXG
ANTAUXG

ANTPEDG
ANTPEDG

ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTFEDG
ANTAUXG
ANTAUXG
ANTAUXG
ANTAUXG
ANTAUXG
ANTYOKG

ANTAVRG
ANTAWVRG.
ANTAVRG
ANTAVRG
ANTAVRG

ANTWVRG
ANTAVRG
ANTWVRG
ANTAWVRG
ANTAVRG
ANTAVRG

Component
Component

Component

Component
Component
Part - manufactured
Part - manufactured

Comoonent

Subsystem
Component
Part - manufactured

Component
Part - manufactured

Component
Part - manufactured

mponer
Part - manufactured
Compon

ooner
Part - manufactured

Component

Component

Component

Component

Electronic
Elctronic

Electronic

Elctronic
Electronic

Electronic

Eectronic

ing.
Electronic
Electronic

Electronic

Mechanical
Eectrical

Mechanical
Electrica

Mechanical
Eectrical

Mechanical
Elctrica

Mechanical
Elctrical

Elctrical

Elctrical

Mechanical

Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical

Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical

Mechanical
Mechanical

Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical

Mechanical
Mechanical
Mechanical

Piping
Piping

Mechanical

Mechanical

Mechanical

Mechanical
Piping

Mechanical

Mechanical
Mechanical

Ectronic
Elctronic

Elctronic
Elctronic

ACDC supply, battery backup, and DC-DC distibution.

Common module housings, bins, and racks

Includes 2 inner coldplates of the 507

e s, Funcuonay

Losic. temo. controllers, voltage reaulators. TBD solft further.



dPlate, FS07 RF Enclosure EC structure) shu

Intermedit EECtructure) shu
MS08 WR Utity Module Assembly 4513.0000 LRU  ngUAEWVR  ANTWWRG Component Mechanical
WV feed heater control elay 4131000 TQVAEWVR  ANTWVRG Part-procured Electronic
WVR M08 fbre management 45132000 TEVASWVR  ANTWVRG Component Fibre Optic
MIS08 WV Utity Module i PSU structure) sku
502 WA Back-end Assembly 45140000 U TRVAEWVR ANTPEDG Component Mechanical
D502 WVR Back End Module (i BMR structure
D502 WVR DSP board 45141000 BV AEWVR SBAPEDG Part- manfactured lectronic
D502 WVR DSP bosrd 2. (T80 nurmber of bosrd 15141100 eV AEWVR SBAPEDG Part- manufactured Electronic
WVR Delay Calbration Software. 45150000 U neVAEWVR VIRG Component
R S84 Pedesta Assembly 45160000 WU nevAEWVR soac Component Mechanical 3
WUR 584 pecestal 45161000 BV AEWVR A6 Component Mechanical
WVR 58 Tracking Mount 5161100 eV AE VR saaG Component Mechanical
dmc
Monitorand Control Hardware Interface Layer (HIL soasooo0 M7t revAEHIL subsystem network switches reaired tonterface to MC modules and Migs
M50 Supervisor Computer (hardware only) 30.45.5000 R nevAEHIL ANTPEDG Part-procured Computing
MS01 Maintenance Computer (hardvare ony) 30.45.51.00 LR ngVAEHIL ANTPEDG Part-procured Computing
MEC Module edestal Rack part of M502 Uity Module) 30455200 SRU ngVAEHIL ANTPEDG Part- manufactured Electronic
M504 EEC M&C module: 30.45.54.00 LR gV AEHIL ANTYOKG Component lectronic
MEC module Cryo Enclosure (pat of M505 Utiity Modue) 30.45.55.00 SRU ngVAEHIL ANTYOKG Part- manufactured Electronic
M8C module Auxenclosure (part of M506 Utlty Module) 30.45.56.00 U ngVAEHIL ANTAUXG Part- manufactured lectronic
MEC module FE Enclosure (part of M07 Utity Module) 30455700 S ngVAEHIL ANTFED.G Part- manufactured Electronic
MSC module WVR (part of M08 Utiity Moduie) 30455800 SU ngVAEHIL ANTWVRG  part- manufactured lectronic
5AS01 Power & Control Module 30.45.000 nEVAEHIL ANTFED.G Part - manutactured Electronic
54502 Power & Control Module 045 0001 nEVAEHIL ANTFEDG Part - manufactured lectronic
Antenna Fibre Optic System 3700000 AD 2 4y eV A AFD ANTG
FE Enclosure 12 Cor Fibre connector & spice ray 30.70.01.00 BV AEAFD ANTPEDG Part-procured Fibre Opic
FE Enclosure 36 Core Fibre connector & spice ray 30700200 eV AEAFD ANTPEDG part-procured Fibre Optc
Aux enclosure Fibre management unic 30.70.03.00 BV AEAFD ANTAUXG Part-procured Fibre Optic
Coyo/ECC 12 core fbre connector/spice tray 30.70.00.00 eV AEAFD ANTYOKG Part-procured Fibre Optc
Electr Rackcircular 36 core MM fioer connector 30.70.05.00 BV AEAFD ANTPEDG Part-procured Fibre Opic
Electr Rack ircular 36 core SM fiber connector & splic tray 30.70.05.00 eV AEAFD ANTPEDG Part-procured Fibre Optc
Antenna Fibre Cabing 30702000 R naVAEATD NG Component Cabing
S8A Antenna System. 47000000 645 3 nevse s8aG
Short Baseline Antenna 000000 WA 2 4y ngANT 4G Subsystem Power Distribution system, Earthing & lighting protection
SBA Eectronics 31000000 neVAE seaG Component - Functional
Total Power Antenna System 13000000 navse AG System
Total Power Antenna 27000000 TPA g ANT 4G Subsystem
TPA Hectrorics 32000000 neVAE AG Component - Functional
Environmental Monitoring & Characterizaton Syster sso0c000 MON 2 3y eV AE MON Subsystem
Weather Stations 46100000 3 s TEVAEMON  ENVWTHG Component Functional
Atmospheric Phase Moritor 16200000 P NEVAEMON  ENVATMG Component Functional
Cloud Moritor 46300000 3 e nEV.AEMON ENV.CLDG Component Functional
Lightning Monitor 46.40.0000 P neV AEMON ENIGHG Component Functional
R Monitor 46500000 3 s ng AEMON ENVAALG Component Functional
Remote Site Moritor 16600000 P eV AEMON StEL85G Component Functional
SateliteHolography System 46900000 3 e ngV AEMON MOB.G Companent Functional
Reference signas 35000000 nev.CsPT System
L0 Reference & Timing - Generation (RTG) 3s0s0000 K6 2 3y PgV.CSPTATG Blo.Ces Subsystem
Maser and GPS Sources 35.05.2000 RV CSPTATG soces Component Functional
Hycrogen Maser 35.05.2002 ngV.CSPTATG slocen Part-procured lectronic
Phase and Timing Synchronization 35.05.2000 RV CSPTATG Boces Component Electronic
Timescale Receiver 35.05.2006 PV.CSPTATG BLo.Ce Component lectronic
35.05.2008 RV CSPTATG Bocen Component Electronic
Frequency TransferFixed Sources 35053000 nV.CSPTATG BLo.Ces Component Functional
Narrow Linewidth Laser 35053002 RV CSPTATG Bocen Component Electronic
Fixed Microwave Source 35053004 ngV.CSPTATG BLo.Ce Component lectronic
Frequency Transfer Offset Sources 35.05.4000 RV CSPTATG Boces Component Functional
Tunable Source 35.05.4002 PV.CSPTATG BLo.Ces Component lectronic
Time Transfr Sources 35055000 RV CSPTATG Boces Component Functional
Timing Laser 35055002 PV.CSPTATG BLo.Ces Component lectronic
Optical Mdulator PSK 35055004 RV CSPTATG Boces Component Electronic
PN Code-1 Modulator 35055006 PgV.CSPTATG BLO.Ce Component lectronic
LBAantennas time and frequency reference system 35058000 PVCSPTRIG  STELBSG Component Functional
ogen Maser (1 PQUCPTAIG  STELBSG Part-procured lectronic
6PS receiver system (T8 PVCSPTRIG  STELBSG Component Electronic
ther o0 PQUCPTAIG  STELBSG
L0 Reference & Timing -Distibution (RTD) 3100000 KD 2 3y RV CSPTATD Subsystem
Reference Distrbutor Rack 35102000 ngV.CSPTATD Buocep Component Functional
NLL Distributor 35102002 RV CSPTATD Buoces Component Functional
RF Distributor 35102004 ngV.CSPTATD Buocep Component Functional
195 Distributor 35102006 RV CSPTATD Buoces Component Functioal
Frequency Transmittr Rack 35104000 ngV.CSPTATD Buocep Component Functional
Frequency Transmitter 3104002 neV.CSPTATD Boces Component Functional
L0 Reference 35104004 ngV.CSPTATD Blo.Ces Component Functional
Timing Transmitter Rack 35106000 RV CSPTATD Buocen Component Functional
e Transmitter 35106002 ngV.CSPTATD Blo.Ces Component Functional
Time transmitter optcalassembly 35106003 nRV.CSPTATD Blo.ces Component Functional
Time transmitetr electronic assembly 06004 ngV.CSPTATD BloCes Component Functional
Timing Controler 35106020 RV CSPTATD Bocen Component Functional
RIO cental infrastructure 35107000 ngV.CSPTATD BLo.Ces Component Functional
RTD fibre cabling- central pocessor building 35107002 RV CSPTATD Buocen Component Cabiing
RTD long-haul repeater station equipment 35108000 RVCPTRID  NETREPG Component Functional
RTD long:haul repeater staton ampliers (101 EDFA) 35108002 PUCSPTATD  NeTRER.G Component Electronic
RO long:haul repeater station slice ray 35108004 PRVCPTRID  NETREPG Component Fibre Optc
RTD long-haul antenna repeater equipment. 35108500 PQUCSPTATD  ANpEDREP Component Functional
RO long:haul antenna repeater (OFO Repeater) PGVCSPTATD  ANTPEDREP Component lectronic
RTD long:haul antenna ampifier (801 EDFA) PQUCSPTATD  ANT.pEDREP Component Electronic
1503 Refrence Receiver and Timing modue RVCSPTATD  ANTPEDG Component Mechanical
1503 Frequency Receiver Assermbly PQUCSPTATD  ANTPEDG Component Eectronic
L503 Timing Receiver Assembly PRVCSPTATD  ANTPEDG Component lectronic
503 Timing Relay Transmitter PQUCSPTATD  ANTPEDG Component Electronic
CentralSinal Pocessor (€SP P2 2y nav.CsPT
Subband Processor (557) s 33 ney.CsPT. 3P Buo.ce Component Functional
3P Line Type 11 (FSA-basec) (0 ngvesersee Bo.Ce
58P Line Tpe LU nev.cspTSap Bo.ce
3P Line Type #3 5C (U ngv.csPTSeP BLo.Ce
58P Local Monitor and Contrl Line: WU nev.csPTSep Bo.ce
58P Local Network Line Type 1 (T8 40305000 U ngvcspTsee BLo.Ce
58 Local Network Line Type 1030.55.00 LU nev.cspTep Bo.ce
: s 80 40306000 LU ngy.CsPT.S8P BLo.Ce
pulsarEngine (SE) asoo000 e 3 3 nev CSPTPSE Bo.ce Component Functional oolaization data
€ Subband processor LRU 40501000 U ngvcsPTosE Buocep Companent Functonal Each one processesal beams zenerated by an S8
PSE Processing Node. 0501010 nev.CSPTPSE Bo.ce Component Functional
PSE Procesing Node Hardware 0501011 ngV.CSPTESE BLo.Ces Part-procured lectronic
PSE Processing Node FPGA Firmuare a0501012 nev.CSPTPSE Bo.cee Part-coded swirw
PSE Processing Node CPU Software: 20501013 ngV.CSPTESE BLo.Ces Part-coded sw/rw
PSE LRU Hardware (rack mounted casing, motherboard, PSU,etc) 0501020 nev.CSPTPSE Bo.cee Part-procured Eectronic
PSE LR Software (M&C) 0501030 RV CSPTESE BLo.Ce Part-coded sw/rw
PSE Local Monitor and Control 0502000 (0 neveseTese Bo.ce Component Functional 0. Fin v " t v
PSE LocalNetwork 40503000 L0 nv.csPTosE Bo.Ce Component Functional B0, Likel ot needed
S Cooling ystem 0504000 L nevcseTesE Bo.cee Component Functional B0. deallythe same as SBP
5P Switched Fabric (CSF) 700000 CF 3 3 ngV.CSPT.CSF BLo.Ce Component Functional dealh
10.70.10.00 nev.CSPTCSF Bo.ce
SF tine 40702000 WU ngvcsPTsF BLo.Ces Incividualnetwork switch
CSF MAC Line 10.70.30.00 I nevCsPTSF Bo.ce 0
€SP Monitor and Control (CMS) 0900000 s 3 ngV.CSPT.CMS BLo.Ce Component Functonal Item to be added ater Sstem COR, before C5P COR
Computing & Software System soonooo0 ©5 2 3 ey Csw VIRG Subsystem
Proposal Management ystem 50050000 PMN 3 4y ngy.cow VRG Component Functonal Proosalpreparation,submission and evalution toos
Onlne Subelement Sotooo0 ONL 3 4y nav.cswW VIRG Component Functional asthe CBE
Offine Subelement So1s0000 OFF 3 4y g CSW VIRG Component Functonal ook
Data Stores sez00000 OST 3 4y nev.csw VIRG Component Functional Rl datab
Moritoring & ControlSystem so2s0000 ML 3 4y ngv.CSW VRG Component Functonal Moritor & Controlsupervisory (sotware) svstem
Array Infrastructure eooooo0 W 2 3y neVINE Subsystem Antenna foundations. cectical distribution. ier distibution.
Existing aroy facities 60.01.0000 ngVINF stece Companent Infrastructure
Antenna foundations £0.05.0000 3 neVINE TG Component Infrastructure
Operation oacs 60100000 naVINF Companent Infrastructure
Utiy Trench 60.15.0000 neVINE Companent Infrastructure
Fibre Utiity 0200000 ngVINF Companent Infrastructure
Electrical Uttty £0.25.0000 neVINE Companent Electrical
Buidings 61000000 BLO 3 naVINF System
neVLA Site Buidings cliocoon N 2 4y neVINF
58 CentralElctronicsBuiding 61101000 naVINF Bo.Ce Companent Infrastructure
5B Central Support Buiding 61102000 neVINE Bw.cse Component Infrastructure
Operations Buidings 65000000 OFS 2 4y gV INF Subsystem
Maintenance Center Buiding 65100000 neVINE BLo.NT Component Infrastructure
Repair Center Bulding 65200000 ngVINF BLoREP Companent Infrastructure
Array Operations Center Buiing 6530.0000 neVINE BlDAOC Component Infrastructure
Remote Supportstation buicings 65.40.0000 nBVINF BLDAOS Component Infrastucture
Science Data Centre Buiing 6l0s0000 OS¢ 2 4y neVINE a0 Subsystem
Science Operations Center Bulding 61150000 naVINF BLDSOC Component Infrastructure
Vistor Centre Bulding 75.05.0000 neVINE Bwvic Component Infrastructure
W infrastructure 55.00.00.00 System
Fibre opticand data distribution system ssao0000 FB 2 3y nevFie system Al oot nfrastructure and data transmission svstem
Antenna M&C network switch (M503) 55201000 navB ANTPEDG Part-procured Computing
Antenna Pedestal SV Fibre Conector/Splicetray 55201200 nev i ANTPEDG part-procured Fibre Optc
Avray fre cabing (centrl processor buiding o antennas) 55202000 navB Component Cabling
Areay o haul epester tation 55203000 nevFiE NETREP.G Component Infrastucture
Array long-haul epeater station equipment Rack 55203010 navB NETREP.G Part-procured Mechanical
Auray long-haul digital datafnk repeaters ss203011 nevFie NETREP.G Part-procured Electronic
> ong:haul repeater st tray- i RTD structure)  35.10.80.00
Array commercial data lnks 55204000 RV Companent Functional
Auray astronomicaldata network - configuration 55205000 nevFiE VIRG Component swirw
55206000 navB BLo.Ces Component Fibre Opic
55207000 nev e Bo.ce Component Computing
55208000 navB Companent Functional

Operational T systems 55.4000.00 ngvFiE Component Functional operational saffl



http://ngv.se/
http://ngv.ae/
http://ngv.se/
http://ngv.ae/

PBS Item Classes

Level PBS Item class ALIM  Description
1 Facility sys Complete operational capability including prime equipment, support equipment, facilities, training systems, etc.
2 System sys Combination of subsystems
3 Subsystem phys Identified as a particular level in the PBS, below the System, allocated a set of requirements from the system and interfacing with other subsystems (N2 diagram)
4 Component phys Assembly or grouping of Parts
5 Part - procured phys Leaf level item - Procured COTS parts
5 Part - manufactured phys Leaf level item - Manufactured parts (mechanical, cables, etc.)
5 Part - coded phys Leaf level SW items
§E 2
-
% 2o £ i
PBS Item Types 5 2 S &
Functional y y y
Mechanical y y
Mechatronic y y
Electronic y y
Electrical y y
Fibre Optic y y
SW/FW y y
Computing y y
Cabling y y
Piping y y
Infrastructure y y



Organizational Instances

Orgtype Organization Team Code Class
NRAO NRAO ORG
ngVLA ngVLA PRJ
ngVLA Project Office ngV.PO IPT
ngVLA Project Management ngV.PM IPT
ngVLA Science Team ngV.SCl IPT
Systems Engineering IPT ngV.SE IPT
Antenna IPT ngV.ANT IPT
Antenna Electronics IPT ngV.AE IPT
Front End ngV.AE.FE WPT
Cryogenics ngV.AE.CRY WPT
Integrated Receiver Digitzer ngV.AE.IRD WPT
Bins, Racks & Modules ngV.AE.BMR WPT
DC Power Supplies ngV.AE.PSU WPT
Environmental Control System ngV.AE.EEC WPT
Water Vapor Radiometer ngV.AE.WVR WPT
Monitor & Control interface layer ngV.AE.HIL WPT
Antenna Fibre Optic Distribution ngV.AE.AFD WPT
Environmental Monitoring System ngV.AE.MON WPT
CSP and Reference Signals IPT ngV.CSPT IPT
Digital Back End ngV.CSPT.DBE WPT
Sub-band Processor ngV.CSPT.SBP WPT
Pulsar Engine ngV.CSPT.PSE WPT
CSP Switched Fabric ngV.CSPT.CSF WPT
CSP Monitor and Control ngV.CSPT.CMS WPT
Antenna Time and Frequency ngV.CSPT.ATF WPT
LO Ref & Timing Generation ngV.CSPT.RTG WPT
LO Ref & Timing Distribution ngV.CSPT.RTD WPT
Fibre and Data networks IPT ngV.FIB IPT
Infrastructure IPT ngV.INF IPT
Site Development IPT ngV.SD IPT
Science Support IPT ngV.SCl IPT
Broader Impacts IPT ngV.Bl IPT
Software and Computing IPT ngV.CSW IPT
Education & Public Outreach IPT ngV.EPO IPT
Operations IPT ngV.OPS IPT
Safety, Security, Health & Env Mgt ngV.SSHE IPT
Contractor
Mtex Antennas MTEX ORG



Collaborator
National Astronomy Observatory of Japan (NAOJ) NAOJ ORG
National Research Council Canada (NRC) NRC ORG



Location Instances

Main Antennas

ANT #1
ANT #2
ANT #3
ANT #4
ANT #5

Short Baseline Antennas (SBAs)

SBA Antenna #1
SBA Antenna #2
SBA Antenna #3
SBA Antenna #4
SBA Antenna #5

Total Power Antenna
TPA#1
TPA#2
TPA#3
TPA#4

Buildings

Central site
Spiral arms

Mid station arms

LBS station sites

Env Mon sites generic

Code
ANT.G
ANT.FED.G
ANT.AUX.G
ANT.WVR.G
ANT.ELE.G
ANT.YOK.G
ANT.PED.G
ANT.PED.REP
ANT. SHE.G
ANT.001
ANT.002
ANT.003
ANT.004
ANT.005

SBA.G
SBA.FED.G
SBA.AUX.G
SBA.YOK.G
SBA.PED.G
SBA.SHE.G
SBA.WVR.G
SBA.01
SBA.02
SBA.03
SBA.04
SBA.05

TPA.G

TPA.01
TPA.02
TPA.03
TPA.04

BLD.CEB
BLD.CSB
BLD.MNT
BLD.REP
BLD.AOC
BLD.ROS
BLD.VIC
BLD.SDC
BLD.SOC

STE.CP
STE.SA.01
STE.SA.02
STE.SA.03
STE.SA.04
STE.SA.05
STE.MID.01
STE.MID.02
STE.MID.03
STE.MID.04
STE.MID.05
STE.LBS.G
STE.LBS.01
STE.LBS.02
STE.LBS.03
STE.LBS.04
STE.LBS.05
STE.LBS.06
STE.LBS.07
STE.LBS.08

ENV.G
ENV.WTH.G
ENV.ATM.G

Location Class
ANT
ANT.FED
ANT.AUX
ANT.WVR
ANT.ELE
ANT.YOK
ANT.PED
ANT.PED
ANT. SHE
ANT

ANT

ANT

ANT

ANT

SBA
SBA.FED
SBA.AUX
SBA.YOK
SBA.PED
SBA.SHE
SBA.WVR
SBA

SBA

SBA

SBA

SBA

TPA
TPA
TPA
TPA
TPA

BLD
BLD
BLD
BLD
BLD
BLD
BLD
BLD
BLD

STE
STE.SA
STE.SA
STE.SA
STE.SA
STE.SA
STE.MID
STE.MID
STE.MID
STE.MID
STE.MID
STE.LBS
STE.LBS
STE.LBS
STE.LBS
STE.LBS
STE.LBS
STE.LBS
STE.LBS
STE.LBS

ENV
ENV.WTH
ENV.ATM

Location Name

Generic Main Antenna

Front End - Generic Main Antenna

Auxilliary Enclosure - Generic Main Antenna
Water Vapor Radiometer - Generic Main Antenna
Elevation assembly - Generic Main Antenna

Yoke area - Generic Main Antenna

Pedestal - Generic Main Antenna

Pedestal - Main Antennas used as repeater stations
Antenna shelter - Generic Main Antenna

Location of antenna #1

Location of antenna #2

Location of antenna #3

Location of antenna #4

Location of antenna #5

Generic Short Baseline Antenna
SBA Feed Indexer - Generic

SBA Auxilliary Enclosure - Generic
SBA Yoke area - Generic

SBA Pedestal - Generic

SBA shelter - Generic

SBA Water Vapor Radiometer - Generic
Location of SBA #1

Location of SBA #2

Location of SBA #3

Location of SBA #4

Location of SBA #5

Genereric TPA

Location of TPA #1
Location of TPA #2
Location of TPA #3
Location of TPA #4

Central Electronics Building

Central Support Building
Maintenance Center Building
Repair Center Building

Array Operations Center Building
Remote Operations Station Building
Visitor Center Building

Science Data Center Building
Science Operations Center Building

Central Array Site

Spiral Arm #1

Spiral Arm #2

Spiral Arm #3

Spiral Arm #4

Spiral Arm #5

Mid baseline spiral #1

Mid baseline spiral #2

Mid baseline spiral #3

Mid baseline spiral #4

Mid baseline spiral #5
Generic LBS Site

Long Baseline Station Site #1
Long Baseline Station Site #2
Long Baseline Station Site #3
Long Baseline Station Site #4
Long Baseline Station Site #5
Long Baseline Station Site #6
Long Baseline Station Site #7
Long Baseline Station Site #8

Generic Environmental Monitoring Site
Generic Weather Stations
Generic Atmospheric Phase Monitor

Location attribute
GIS coordinate



Env Mon Sites

Repeater stations

Mobile locations

ENV.CLD.G
ENV.LGH.G
ENV.RFI.G

ENV.001
ENV.002
ENV.003
ENV.004
ENV.005

NET.REP.G

NET.REP.001
NET.REP.002
NET.REP.003
NET.REP.004
NET.REP.005

MOB.G
VIR.G

ENV.CLD
ENV.LGH
ENV.RFI

ENV
ENV
ENV
ENV
ENV

NET.REP
NET.REP
NET.REP
NET.REP
NET.REP
NET.REP

MOB
VIR

Generic Cloud monitor
Generic Lightning monitor
Generic RFI monitor

Env Mon Site #1
Env Mon Site #2
Env Mon Site #3
Env Mon Site #4
Env Mon Site #5

Generic Repeater Station
Repeater station #1
Repeater station #2
Repeater station #3
Repeater station #4
Repeater station #5

Mobile locations
Virtual
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