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FUNDAMENTAL SERVEY

Equipment Automatable functions
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AUTOMATION SERVEY CHECKLISTS

Equipment checklists Automatable functions types checklists
Aj‘iﬂﬂ |'|1.'Jr|ﬂﬁ)]l\,-uﬂh,k Signal processing
=T Subsystems P
OpgOo
= Alarm setpoints

s Units of Subsystems @ Safety interlocks

Step programs
Devices of Units

2 %

-
3
IM Regulatory circuit

Parameters of Devices 5

Calculation parameters
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First version subsystems list
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FOR NUCLEAR RESEARCH

Short name Full name Number parameters/PLC Owner/Responsibility
1 ROC HV PS Readout Chamber High Voltage power supply 10000/2 ®aTtees 0.B.
2 ROCLVPS Readout Chamber Low Voltage power supply 10000/2 ®aTtees 0.B.
3 VHV Central cathode electrode & field cage 2/? ?
4 FED Front-end electronic monitoring 30000/6 BepewaruH C.B.
5 LV FEE Low Voltage of front-end electronics 2/? ?
6 Pulser Calibration Pulser ?/? ?
7 GGG Gating Grid Generator Power Supply 2/? ?
8 Laser Laser and Beam monitoring/control ?/? NlyKcTuHwW 10.
9 Laser sync Laser synchronization 2/? JlykcTunw 10.
10 | Temperatures Temperature Monitoring System 500/1 Banawos U.A.
1 Cooling Thermostabilization System monitoring/control 1000/1 Banawos U.A.
12 GAS Gas mixing subsystem 1000/1 ?
13 GGM Gas gain monitor 500/1 ®arees 0.B.
14 TF Trigger fanout 2/? ?
15 JTAG JTAG commutator ?/? ?
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Subsystems Groups

So many subsystems... Need to by grouped

How to group so many subsystems

uln Groupin
[m] ping

i Vertical / horizontal (-'-)
W

Nikita Baldin 5




TPC SUBDETECTOR

Kopnye TPC/NFPD

Pabo4ynn obbeM 3aNOAHUTDL crieyasibHbIM Fra30M

» lopnepxaHue KayecTtsa cMmecu (P, T, dTapeiid)
« [oppepxaHue besonacHocTn (06ayB a30TOM, KOHTPOb yTet

[TofaTb BbICOKOE HanpsiXXeHue Ha aHop/KaTop,

[ToopepaHne HanpsXKeHWs C 3a8aHHOM TOYHOCTbIO
ABapuniHoe OTKJIIOYEHME HANPSIXKEHUS B CyYasX ...7

®
®.

ObecneunTtb aneKkTponutaHue FEE

I'Io,u,,u,epx(aHme HanpAaXeHna C 3a,£|,aHHOM TOYHOCTbIO
* ABapVIIZHOG OTKJTIOHEHNE HaNnpaXXeHNAd B CJiy4adXx 27

i

OxnaxpeHue / TepMocTabunusauus

* [loppepxaHue 3aaHHbIX TeMNepaTyp ra3a M NOBEPXHOCTEN
* ABapuiHOe OTKJIOYEHME NPU yTeykax, neperpeBax

TpyGat nogaepwmsanupe

o .

Readout data

HacTpoika TpurrepHom noacmMcTeMbl, CUHXPOHM3aLNS
* KOHTpoOJib paboTocnocobHocTn FEE

ans Fiald cage

ENTPO]

6.

4

N

JlasepHast KannbpoBKa
* KoHTponb BpeMeHu gpenda
Koppekumsa kannbpoBok
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Power supply




POWER SUPPLY TYPES

OcHoBHOe nuTaHne obopyposaHusa n LLIA
OT d4eek TpaHchopmMmaTtopHon MPD

BblcOKOBOJIbTHOE NUTaHME 3N1eKTPOoA0B/KaToA0B
nocpencTeoM cBoux npeobpasosaTtenen CAEN

HunskoBonbTHOe nuTaHue FEE
nocpeacTtsoM cBomnx npeobpasosatenen CAEN
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POWER SUPPLY UNITS

JOINT INSTITUTE
R NUCLEAR RESEARCH

=
ic

Full name Numbers Responsibility

380 power supply

48 DC power supply

8 DC power supply

power units
KpewTbl / CREATE
Wkadol / LUA / CABINET

Mogynb / power unit / YCO /

O I N1 NN W N =

["pynna kaHanos / rpynnel notpebuteneit ?

Other?
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POWER SUPPLY EQUIPMENT LIST
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Device full name Num.bers Owner/Responsibility
devices
1 SY5527 Universal Multichannel Power Supply System - FULL 600W 1
2 A3486 3-phase 400 Vac - 48 Vdc (2 ch x 2 kW/1 ch x 4 kW) Converter - APP Conn. 16
3 A3100B EASY3000 L.V. channels 8 V/100 A/600 W, floating - Bolt Conn. (1 ch) 56
4 | A3100HBP | EASY3000 L.V. channels 16 V/50 A/600 W, floating - Bolt Conn. (1 ch] 8
o A3540P EASY3000 H.V. channels +4 KV 1 mA, common floating (12 ch) 1M
6 A3540N EASY3000 H.V. channels -4 KV 1 mA common floating (12 ch) 4
7 A3XXXP board with pos. channels 4KV TmA 10
8 A3XXXN board with neg. channels 4KV TmA 10
? EASY3000 | Crate for EASY3000 Power Supply System for Hostile Area - APP Conn. 3
10 | A3000FB | EASY3000 Crate Fan Unit [no Remote Control) 3
11 NIM8301 NIM 7U crate, 12 slots, smart fan unit 600W (+-6V 45A, +-12V 8A, +-24V 8A) 1
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POWER SUPPLY ALGORITHMS

JOINT INSTITUTE
FOR NUCLEAR RESEARCH

Device full name Numbers Responsibility

1 Obwmne pexknumbl yctaHoBkK: SS, S, MS etc. — oTknoYaTb COOTBETCTBYIOLLEE BbIXOAHbIE

KaHanbl NUTaH1a/ Moaynu LenmkoM/ rpynnel Mogynen
2 | Setpoint f15 KAXKOOIO BLIXOLHOMO KaHaa NUTaHus 30000
3 BNOKMPOBKM N0 HEBO3MOXXHOCTM BBOAA 3HaYeHMS Dosblue aBapUIMHON YCTAaBKWN Ha

BbIXOAHOW KaHan (software interlock]) 30000
4 3almTa No aBapuMitHOMY OTKJIIOYEHMIO OTKJTHOYEHMIO BbIXOHOTO KaHana / Moayns Ha

yposHe PLC (external interlock] 30000
5 3alimMTa HaCTpoeHHas Ha ypoBHe annapaTHoi npownsky caen module (internal

interlock). BoaMoxHoCTU BUaeTh / nU3MeHATb ? 30000
6 | Mowarosble NporpamMMbl 3anuUTbiBaHUs BCeX / rpymnnbl MoAyei ?
7 | MowaroBble nporpaMMbl CHATUS MUTaHUs CO BCeX / rpynmbl Moayse ?
8 Ewe?
9
10
11
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P&l DIAGRAM

Power supply I
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Power supply
to 4 - 30094

Power supply
to S« 30094

JOINT INSTITUTE
FOR NUCLEAR RESEARCH

A u_ a8
- il 2
W/ %0 W 4000

Powes supply
to5 - 3009A

Powar supply
toS - 30054

[g=i=t

Power supply

Power supply
to 5+ 3009A

ul ul
Wl Wi %]
v | i :
CH TE ) AN X
& ] w i T
v ("
™

Power supply
to 5 - 300%A Power supply

to 4 - 30094

Power supply
tod - 3009A

Power supply
to 4 - 3008A

Power supply
to & - 3009A

VT T2
i =
¥

Power supply
to 53009

Nikita Baldin



Water Cooling
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WATER COOLING SUBSYSTEMS TYPE

Short name

Full name

Numbers

Responsibility

JOINT INSTITUTE
R RESEARCH

1 TPC-AI TepMocTabunmsauma BHYTPEHHEr0 LMANHAPNYECKOro TEPMO3KpPaHa 1 banawos U.A.
2 | TPC-Al TepMocTabunmsaumsa BHeELWHEro LMAnHAPMYeCcKoro TepMoaKpaHa 1 Banawos U.A.
3 TPC-AI TepMocTabunmsaumsa TopLEBbIX TEPMOIKPAHOB 27 Banawos U.A.
4 | TPC-Cu TepmocTabunusauma bnaHLes co CNULaMM 27 Banawos U.A.
5 | TPC-Cu TepmocTabunusauma ROC kamep 2% Banawos U.A.
6 | TPC-Cu TepMocTabununzaumsa anekTpoHnkn FEE SAMPA 14887 banawos U.A.
7 | TPC-Cu OxnaxgeHune anekTpoHnkn FEE FPGA 14887 Banawos U.A.
8 | TPC-Cu OxnaxgeHune ctabunmzatopos LVDB 1 KOHTponiepoB cYMUTbIBaHUSA 247 Banawos U.A.
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COOLING SUBSYSTEM UNITS

JOINT INSTITUTE
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Ne Full name Numbers Responsibility
1 Y3en pacwimputenbHbii bak 1
2 | Bnok HacOCOB Pa3peXeHus B CUCTEME 1
3 | Bnok LMpKYNSLMOHHbBIX HACOCOB 1
b4 Y3en TennoobMeHHMKa C BHELLUHEN CUCTEMOM 0DLLEeL,EXOBOM OXNaXKaeHns 1
5 | BonbLoit KOHTYpP OXJ1aXK[EeHNA 4?
6 KoHTyp oxnaxgeHus 507
7 | Lkadwl / LA/ CABINET 107
8 | Mopgyns / power unit / YCO / 40?
pynna kaHanos / rpynnel notpebuteneit ? 1007
Other?
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COOLING SUBSYSTEM EQUIPMENT LIST

Device full name Num.bers Owner/Responsibility
devices
1
2
3
4
5
6
7
8
9
10
11
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COOLING SUBSYSTEM ALGORITHMS

Device full name

nepBl/I‘-lHaﬂ o6pa60TKa dHaJIOroBbIX CUTHAJIOB, rnpegynpegntesibHad U aBapMVIHaﬂ CUrHanm3auna

Numbers

500-1000

Responsibility

JOINT INSTITUTE
FOR NUCLEAR RESEARCH

[MopoepxaHune faBneHns B obLLEM KonleKkTope

ABTOMaTM4YeCKUI BBOA, pe3epBa Hacoca

[NepekntoyeHre HacocoB No HapaboTke

BAOKMPOBKM MO yBENNYEHMIO MPOU3BOAMTENIBHOCTU Hacoca (M OTKpbITUA 6oblue perynupyoLLero
KfanaHa Ha bainace) no BepxHei npeaynpeauTeNibHoi yctaske paboyero gasneHus

ABapuninHoe OTKJIl0YEeHNEe HAacoCoB — Korpa?

[NogpepxaHue paspsxeHus B bake
ABToMmaTunueckoe BktoyeHne gon. DopBakyyMHOro Hacoca ecin He CpaBAsSeTCs NepBbIi
[lepekntoyeHre HacoCOB No HapaboTke

MNopnepxaHune paboyero gaBneHne B 60bLLIOM KOHTYpe OXaXaeHns?

42

I'Io,u,,u,epmaHme TeMnepaTtypbl Ha BbIXo4e U3 Tenno00bMeHHMKaA C BHELLIHUX oxXnaxgaruwmMm KOHTYpOM

I'Io,u,p,epmaHMe 3a,£l,aHHOI7I TeMNepaTypbl Ha BXO4e KaXXA0ro KOHTypa OXnaXXaeHn4q

507

ABapuinHoe oTCeYyeHne KOHTYpa OXnaxaeHna? — korga?

(|| o1 | N

ObLinm aBapuHbIN OCTaHOB CUCTEMbI — KOrga”?

PacyeTHble napaMeTpbl: CKOPOCTU U3MEHEHUS TeMNepaTyp, Nepenagbl LaBAeHUN, Nnepenagbl
TeMnepaTtyp, 4To ewe?

200

10

Y10 ewe?
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Other subsystems
Next time
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SUMMARY

Works on the listings of equipment and technological units

* Group subsystems

OgO « Categorize sub-subsystems
*  What other units can be singled out
- Parameters listings
- = * Spreadsheets
=== * [lpepcTtaBuTb NepByto Bepcum Tabnumubl B Cleayowmn pas

* [logyMaTb Ha cYeT Kakue nons byayT B cBogHOM Tabnumue

Algorithms listings
« think about how to organize work on the formulation of algorithms

o

w Other subsystems

* Next time
* (Gas subsystem
* Cooling subsystem

a2t
g
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ANNOUNCES S
/

Subsystems TPC analysis
* subsystems list

« technology

NeXt * Units, objects, signals
presentations How the TPC automatics on ALICE works
* subsystems list

* deployment diagram
» other features

@ Functionality of automated systems

@ e alarm function
® @  archiving function

technology functions, etc.

"

‘73’ What the CDR for automatics should include

4 e content
o « document sections

e schematics

Workplan and schedule
* task decomposition
* Gantt chart
* etc.
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automation lead
engineer
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BACKUP

BACKUP
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LOGICWARE COMPONENTS

\’%}LOGKAL ALGORITMS

Regulator, FID, etc. (softitem like as

1 ¢ \ firlst Sligf‘é“ P;’OE?SSingr 4 m a control loop mechanism employing
° \ calculation of object statuses ° feedback continuously modulated

control)
Locks/blocks - you cannot turn Calculation of complex design
2 on some equipment, if some 5 parameters by primary measured values
® conditions is not satisfied ® using formulas (example: overall detector
(foolproof] calibration accuracy = 77%])

Interlocks - shutdown of some Step programs.

3 ° equipment in emergency 6 o Sequential procedures.
situations [protection against [example: power-on detector procedure]

destruction)
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2-STAGE POWER SUPPLY

JOINT INSTITUTE
FOR NUCLEAR RESEARCH

CAEN Svas27

"o ‘o ‘o $ 0 ' o * s
Fower vupply t0 Power suppy to Power suppy to Power supply 10
1 =Stave L3_32 1= Stave L9 22 1=Stawe L3 22

‘o Y
FPower siupply 10
I~ 1= Staw L3_22
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Cryogenic Platform

Control dewar

Cryostat with SC coil

ECal Support ring

TOF
Forward tracker based on CPC

ECal
FFD

Straw End Cap tracker

FHCal

Magnet Yoke Beam pipe
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screen

__Inner thermal
screen

TPC gas volume AT<0.1°C

Cover cooling Bus bar cooling
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