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Work Package Document for

ALICE Electrical Distribution Systems

J.M. Bernal (TS-EL) and J.P. Vanuxem (PH-AIS)


Abstract
This Work Package Document outlines the sharing of responsibilities between the ALICE Collaboration and CERN TS-EL with respect to the design, construction, installation, operation and maintenance of Electrical Distribution Systems for the ALICE experiment itself, general services at point 2 and power and control for the two magnets excluded. It summarizes the material requirements and the costs for the implied Work Units.
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Introduction

This document defines the responsibilities for the Design, Manufacture, Installation and Testing of the ALICE Electrical Distribution Systems. It details the help that is expected from the CERN TS-EL and PH-AIS (ALICE Integration Team) groups. The package is divided into work units which define the responsibilities for each system. The overall responsibility for this Work Package lies with the ALICE Integration Team.

Work Units

General

Listed below are the work units associated with this work package:

	
	Description
	Responsible
	Division/Group

	Work package
	ALICE Electrical Distribution Systems
	J.P. Vanuxem
	PH-AIS


	Work Unit
	Description
	Responsible
	Division/Group

	Work Unit 1
	Primary Electrical Distribution of Standard Power
	J.M. Bernal
	TS-EL

	Work Unit 2
	Secondary Electrical Distribution of Standard Power
	J.M. Bernal
	TS-EL

	Work Unit 3
	Distribution of UPS Power
	J.M. Bernal
	TS-EL


Each work unit will consist of various items of equipment, both hardware and software, which are attributed to the responsible group for the design, procurement, assembly, installation and testing.

Work Unit 1, Primary Electrical Distribution of Standard Power
Short description:

Covers the triple-phase, 400V primary electrical distribution of standard power in the surface building (SX2), the access shaft (PX24) and the underground experimental area (UX25) at Point 2, and includes the following items:

Tasks included in this work unit:

· Cabling the connections between the primary distribution unit (PDU) EXD1/2X fed by a 18kV/400V, 2 MVA transformer in SX2 and 6 secondary distribution units (SDU). Five of these SDU’s are of the standard “Hazemeyer” type: 4 double units (Haz-D) for the four counting rooms CR1 to CR4 of PX24 shaft, and 1 single unit (Haz-S) for the plug platform CR5  of  PX24 shaft. The 6th SDU is a ‘Prisma’ wall switchboard and feeds racks in the Alice Control Room (ACR) situated in surface building SX25. 
· Cabling the connections between the primary distribution unit EXD1/25 fed by a 18kV/400V, 1.25 MVA transformer in US25 and 7 secondary distribution units of standard “Hazemeyer” type (all Haz-D) in experimental cavern UX25.
· Cabling the connections between the primary distribution unit EQD1/25 fed by a 18kV/400V, 1.25 MVA transformer in US25 and a special, “TS-CV1” secondary distribution unit for detector cooling equipment in experimental cavern UX25.

· TS-EL control and monitoring of contactors / circuit breakers + monitoring of voltages / currents of all three PDU’s.

· Link to DCS control and monitoring system.

· Control and supervision software.

· Test and commissioning.

· Maintenance and operation.

Responsibilities:



Technical coordination 
ALICE Integration Team  



Project leader


J.M. Bernal, TS-EL

Agreed resources:

	
	Number
	Estimated Cost (kCHF)
	Budget Code

	Primary Distribution Units (PDU) 

EXD 1/2X, EXD1/25 and EQD1/25
	3
	0 (L3)
	NA

	Cabling from Transfo 1 (2 MVA) to 

 EXD1/2X in SX2
	1
	0 (L3)
	NA

	Cabling from Transfo 2 (1.25 MVA) 

to EXD1/25 in US25
	1
	0 (L3)
	NA

	Cabling from Transfo 3 (1.25 MVA) 

to EQD1/25 in US25
	1
	?
	?

	Secondary Distribution Units (SDU) in SX2 and PX24
	4 Haz-D
1 Haz-S
1 ‘Prisma’
	0 (L3)

0 (L3)

?
	NA

	Cabling from EXD1/2X to the 6 SDU’s 

in SX2 and PX24
	4 + 1 +1
	?
	?

	Secondary Distribution Units (SDU) in UX25
	7 Haz-D


	0 (L3)
	NA

	Cabling from EXD1/25 to the 7 SDU’s 
in UX25
	7
	?
	?

	Secondary Distribution Unit (SDU) of special TS-CV1 type for detector cooling units in UX25
	1
	?
	?

	Cabling from EQD1/25 to TS-CV1 in UX25


	1
	?
	?

	TS-EL Control and Monitoring of all 3 PDU’s (hardware + software)
	NA
	?
	?


Work Unit 2, Secondary Electrical Distribution of Standard Power
Short description: 
Covers the triple-phase, 400V secondary electrical distribution of standard power between:

 1) 5 secondary distribution units (SDU) of the standard Hazemeyer type (4 double ‘Haz-D’ and 1 single ‘Haz-S’) and the 116 (+9 spare) racks in PX24:

  -    114 racks (+9 spare) in the four counting rooms CR1-CR4 

  -    2 racks on the CR5 platform (i.e. the ‘plug’) 

2) 7 secondary distribution units of the standard Hazemeyer type (all Haz-D) and 111 (+23 spare) racks in UX25.
3) 1 ‘Prisma’ wall switchboard and 1 rack in SX2 (ACR)
4) 1 special ‘TS-CV1’ secondary distribution unit and 8 cooling units in the A area of UX25 cavern.
The following table summarized the secondary electrical distribution of standard power to electronic racks and cooling units in ALICE, with its 14 SDU’s (mostly Hazemeyer units).
	Area
	in CR/
Group
	SDU

type
	SDU name
	Racks connected

	# of Racks (+ spare)
	HM
 Connexion mode

	PX24
	CR1
	Haz-D
	EXD1/20
	X01-X11, Y01-Y14, Z01, Z09-Z10
	28 (+0)
	1 HM for 2 racks

	PX24
	CR2
	Haz-D
	EXD2/20
	X01-X10, Y05-Y17, Z01-Z13
	36 (+0)
	1 HM for 2 racks

	PX24
	CR3
	Haz-D
	EXD3/20
	X01-X12, Y01-Y08
	20 (+7)
	1 HM for 2 racks

	PX24
	CR4
	Haz-D
	EXD4/20
	X01-X09, Y01-Y14,  Z01-Z07
	30 (+2)
	1 HM for 2 racks

	PX24
	CR5
	Haz-S
	EXD5/20
	X07-X08
	2 (+0)
	1 HM for 2 racks

	UX25
	I
	Haz-D

Haz-D
	EXD6/29
EXD7/29
	I16, I08-I00
I37-I17
	10 (+7)
21 (+0)
	1 HM per rack
1 HM per rack

	UX25
	O
	Haz-D

Haz-D
	EXD4/29
EXD5/29
	O16-O12, O08-O02
O37-O23, O19-O18
	12 (+5)
17 (+0)
	1 HM per rack
1 HM per rack

	UX25
	A
	Haz-D
	EXD1/29
	A03-A09, A12-A21
	17 (+5)
	1 HM per rack

	UX25
	C
	Haz-D

Haz-D
	EXD2/29
EXD3/29
	C00-C05, C08-C11, C12-C18, C20-C21
C22-C32, C36-C39
	19 (+3)
15 (+3)
	1 HM per rack
1 HM per rack

	SX2
	ACR
	Prisma
	EBD8/2X
	X01
	1  (+0)
	1 HM per rack

	UX25
	A
	Special
	TS-CV1 (Std power)
	TS-CV cooling units (CU)
	8 CU
	One 3-phase feeder per CU


The details of the secondary distribution of standard power in PX24 and SX2 are given in Appendix A and Appendix B respectively.

The secondary distribution of UPS power is described separately in the following chapter.

The two special secondary distribution units (TS-CV1  for standard power and TS-CV2 for UPS power) and their connection to TS/CV cooling units are  detailed in Appendix C.

Tasks included in this work unit:

· Updating, retesting, installing and cabling all standard secondary distribution units (Hazemeyer) to end user electronic racks. 

· Cabling the special TS-CV1 distribution unit to 8 detector cooling units.

· TS-EL Control and monitoring of contactors / circuit breakers + monitoring of voltages / currents of all SDU’s.

· Link to DCS Control and monitoring system.

· Control and supervision software.

· All tests and commissioning.

· Maintenance and operation.

Responsibilities:



Technical coordination 
ALICE Integration Team  



Project leader


J.M. Bernal, TS-EL

Agreed resources:

	
	Number

	Estimated Cost
	Budget Code

	Cabling from 5 “Hazemeyer” SDU’s (4 Haz-D + 1 Haz-S) to electronic racks in CR1-CR5
	116
	?
	?

	Cabling from 7  “Hazemeyer” SDU’s (all Haz-D) to electronic racks in UX25
	111
	?
	?

	Cabling from 1 “Prisma” to one rack in ACR
	1
	?
	?

	Cabling from 1 special “TS-CV1” SDU to 8 detector cooling units in UX25
	8
	?
	?

	TS-EL Control and Monitoring of all 14 SDU’s

(hardware + software)
	NA
	?
	?


 Work Unit 3, Electrical Distribution of UPS Power
Short description:


Covers the production of triple-phase, 400 V Uninterruptable Power Supply (UPS) and its distribution to some 30 racks and 8 cooling units in ALICE. It is necessary in ALICE for safety reasons (staff and/or equipment). An eventual lack of power upstream is immediately compensated by a UPS unit which takes its own power from internal batteries (autonomy time of batteries ( 5-10 min). 


CERN Safety Instruction note IS40 should be followed for the implementation of UPS at point 2.


The figure below shows the two different protection levels of UPS power provided in ALICE by three physical UPS units.

[image: image1]


The two different protection levels in ALICE are further detailed below, following an ascending level of protection:

Level 2 power is required to protect essential parts of the experiment from power cuts, and eventually also from surges on the mains. It is provided by two existing UPS units (80 kVA by UPS2 and 60 kVA by UPS3). UPS2 is already connected to the EDF-EOS CERN “auto-transfer” network, while UPS3 needs to be connected to the same network. About 10 seconds are required for the switching from EDF to EOS to take place in case of a power cut on the EDF network, but the load remains powered during switching time via the internal batteries of the UPS unit. This UPS power is cut by the general emergency stop (GES), more commonly known as ’Arrêt d’Urgence Général’ (AUG).
Level 1 power (the ultimate in safety!) is a diesel backed-up UPS power. It is mostly aimed at protecting people by delivering sustained power to lifts, fume evacuation units, minimum (anti-panic) lighting systems, etc… during a long power cut on the mains. The diesel needs about 30 seconds to start after a power cut has been detected on both EDF and EOS networks, but the load remains powered during start up time via the internal batteries of the UPS unit. Its use in ALICE for protecting vital parts of the experiment is limited to 20 kVA, provided by UPS1 unit. This UPS power is not cut by the general emergency stop.
UPS power will be used by ALICE  as shown in the following table. Total UPS power available (the line before last of the table) is given in kW after reduction of the kVA figures (last line of the table) by a typical power factor of 0.8.  In the same table are detailed for each system concerned the connected racks and the SDU name as used by the TS-EL nomenclature.
	System
	Connected Racks
	SDU name

(location)
	Level 1

UPS1 (kW)
	Level 2

UPS2 (kW)
	Level 2

UPS3 (kW)
	All UPS

(kW)

	DSS
	CR4-Z09
	EOD3/2X (SX2)
	1
	
	
	1

	DSS in ACR
	SX2-X01
	EOD3/2X (SX2)
	1
	
	
	1

	TPC-VHV
	CR4-Z08
	EOD3/2X (SX2)
	1
	
	
	

	MSS + MCS
	2 racks in MCR
	EOD3/2X (SX2)
	6.2
	
	
	6.2

	Sniffer Control
	CR5-X01
	EOD3/2X (SX2)
	0.9
	
	
	0.9

	Sniffer Detection
	O23-O21
	EOD3/2X (SX2)
	4.8
	
	
	4.8

	Ethernet Starpoint
	CR2 level, staircase South
	EOD3/2X (SX2)
	1
	
	
	1

	
	
	
	
	
	
	

	DCS
	 CR3-(Z01-Z08)
	EOD1/20 (CR4)
	
	47.6
	
	47.6

	HLT
	CR2-(Y01-Y04)
	EOD1/20 (CR4)
	
	5
	
	5

	
	
	
	
	
	
	

	DAQ 
	CR1-(Z02-Z08)
	EOD1/2X (SX2)
	
	
	27
	27

	Fire Detection
	CR5-(X02-X04)
	EOD1/2X (SX2)
	
	
	6.9
	6.9

	Radio-protection
	CR5-X05
	EOD1/2X (SX2)
	
	
	0.4
	0.4

	Under-pressure Cooling  Systems
	TS-CV2 in A

	EOD1/2X (SX2)
	
	
	6.4
	6.4

	
	
	
	
	
	
	

	Total UPS consumption in kW
	
	
	15.9
	52.6
	40.7
	110.2

	Total UPS available in kW
	
	
	16kW
	64kW
	48kW
	128kW

	Total UPS available in kVA
	
	
	20kVA
	80kVA
	60kVA
	160kVA


The details of the distribution of UPS power in ALICE are given in Appendix D.

Tasks included in this work unit: 
· Cabling UPS1 to diesel backed-up network and to EOD3/2X (dotted line).
· Cabling UPS3 to auto-transfer network (dotted line).
· Updating, retesting and cabling the 3 standard secondary distribution units (Hazemeyer) EOD1/20 (in CR4), EOD1/2X and EOD3/2X (both in SX2) to end user electronic racks (dotted lines). 

· TS-EL Control and monitoring of contactors / circuit breakers + monitoring of voltages / currents of all SDU’s.

· Link to DCS Control and monitoring system.

· Control and supervision software.

· All tests and commissioning.

· Maintenance and operation.
Responsibilities:



Technical coordination 
ALICE Integration Team  



Project leader


J.M. Bernal, TS-EL

Agreed resources:


	
	Number
	Estimated Cost (kCHF)
	Budget Code

	UPS1 (20 kVA), new
	1
	11
	NA

	UPS2 (80 kVA), existing (MGE type) updated 
	1
	20
	NA

	UPS3 (60 kVA), existing (MGE type)
	1
	NA
	NA

	Update and retest of  3 SDU’s: EOD2/2X, EOD1/20 and EOD1/2X
	3
	
	

	Cabling of UPS1 (20 kVA) to diesel backed up network and to EOD3/2X in SX2
	1
	?
	?

	Cabling of UPS2 (80 kVA) to auto-transfer network and to EOD1/20 in CR4 (already existing)
	1
	NA
	NA

	Cabling of UPS3 (60 kVA) to auto-transfer network and to EOD1/2X in SX2
	1
	?
	?

	Cabling EOD3/2X to end user racks (CR4, CR5, MCR, SX2, UX25)
	9
	?
	?

	Cabling EOD1/20 to end user racks  (CR2, CR3)
	12
	?
	?

	Cabling EOD1/2X to end user racks (CR1, CR5) and TS-CV2  (UX25)
	13
	?
	?

	TS-EL Control and Monitoring of all 3 UPS units and 3 SDU’s  (hardware + software)
	NA
	?
	?


Appendices
General information
The following remarks apply to the tables in the appendices.
1) A Hazemeyer secondary distribution unit provides a maximum of either 9 departures (‘single’ Hazemeyer Haz-S), or 22 departures (‘double’ Hazemeyer Haz-D).  All Hazemeyer departures feeding racks are 3-phase/400V and can normally supply 32A on all 3 phases with a maximum total power of 18 kW/rack, except those feeding ‘high power racks’ with 63A on all 3 phases with a maximum total power of 35 kW/rack. There are in ALICE altogether 9 high power racks which are clearly differentiated by their names being flanked by 2 arrows in p. 13-14 ; (example: ▲I29▲).
2) The phase (R,S, or T) on which the single-phase, 220V power is taken by the end user is chosen at the level of the internal rack power distribution unit ( mostly ‘Normabarre’  for LEP-type racks in CR1-CR5, or a special distribution box placed at the top rear side of rack for LHC-type racks in UX25 cavern ) in such a way as to obtain an even overall phase distribution, the only guarantee for a low-noise, well-balanced electrical distribution system in ALICE.
3) 9 racks are dedicated to the control of the electrical distribution system:

CR1-X01, CR2-X01, CR3-Y01, CR4-Z01, I16, I17, O16, A18 and C00. They are fed with 3-phase 400 V AC power like any other rack, but they also receive 48 V DC power from a special network (EDB), not represented here. These racks are differentiated from normal user racks by means of an asterisk in appendices A and B (example: I16*). 
4) Due to the restricted number of existing available Hazemeyer Modules (HM) which have been inherited from LEP times, each Hazemeyer departure (one per ZTBX32 ‘drawer’) feeds 2 racks in the 4 counting rooms CR1-CR4, at least for ‘standard’ (i.e. non UPS) power. Elsewhere, it normally feeds a single rack.
5) There are some unused HM departures. Other departures are not connected, but they are reserved for, either an empty spare rack location, or an unequipped existing spare rack, or an existing spare rack with just its power cable already drawn (but not connected), or an existing spare rack with just their power cable drawn and connected to an internal distribution unit (‘Normabarre’ or power distribution box), or a minimally-equipped spare rack, or a fully-equipped allocated  (either used or spare) rack . The following summary indicates the symbol used in the ‘Spare Status’ column for each case:

	Designation
	Spare Status
	Rack
	Power

Cable
	Power

Distribution
	Ventilation

and Cooling
	Example

	Unused HM Departure
	unused
	NO
	NO
	NO
	NO
	(EXD 723/29)

	Spare Rack Location
	SRL
	NO
	NO
	NO
	NO
	(EXD 608/29)

	Spare Rack: Unequipped
	SRU
	YES
	NO
	NO
	NO
	(EXD 407/29)

	Spare Rack: Cable only
	SRC
	YES
	YES
	NO
	NO
	EXD 311/20

	Spare Rack: Minimally equipped
	SRM
	YES
	YES
	YES
	NO
	EXD 312/20

	Allocated, fully equipped rack 

(used or spare)
	
	YES
	YES
	YES
	YES
	EXD 702/29


Appendix A: Distribution of Standard Power in UX25

Group ‘I’
          EXD7/29 (Haz-D)

                  

EXD6/29 (Haz-D)
	#


	HM #


	Rack
	Spare Status
	#
	HM #


	Rack
	Spare Status

	1
	EXD702/29
	I37
	
	1
	EXD602/29
	I16*, I17*

	

	2
	EXD703/29
	I36
	
	2
	(EXD603/29)
	(I15)
	SRL

	3
	EXD704/29
	I35
	
	3
	(EXD604/29)
	(I14)
	SRL

	4
	EXD705/29
	I34
	
	4
	(EXD605/29)
	(I13)
	SRL

	5
	EXD706/29
	I33
	
	5
	(EXD606/29)
	(I12)
	SRL

	6
	EXD707/29
	I32
	
	6
	(EXD607/29)
	(I11)
	SRL

	7
	EXD708/29
	I31
	
	7
	(EXD608/29)
	(I10)
	SRL

	8
	EXD709/29
	I30
	
	8
	(EXD609/29)
	(I09)
	SRL

	9
	EXD710/29
	▲I29▲
	
	9
	EXD610/29
	I08
	

	10
	EXD711/29
	▲I28▲
	
	10
	EXD611/29
	I07
	

	11
	EXD712/29
	▲I27▲
	
	11
	EXD612/29
	▲I06▲
	

	12
	EXD713/29
	▲I26▲
	
	12
	EXD613/29
	I05
	

	13
	EXD714/29
	I25
	
	13
	EXD614/29
	I04
	

	14
	EXD715/29
	I24
	
	14
	EXD615/29
	I03
	

	15
	EXD716/29
	I23
	
	15
	EXD616/29
	I02
	

	16
	EXD717/29
	I22
	
	16
	EXD617/29
	I01
	

	17
	EXD718/29
	I21
	
	17
	EXD618/29
	I00
	

	18
	EXD719/29
	I20
	
	18
	(EXD619/29)
	---
	unused

	19
	EXD720/29
	I19
	
	19
	(EXD620/29)
	---
	unused

	20
	EXD721/29
	I18
	
	20
	(EXD621/29)
	---
	unused

	21
	(EXD722/29)
	---
	unused
	21
	(EXD622/29)
	---
	unused

	22
	(EXD723/29)
	---
	unused
	22
	(EXD623/29)
	---
	unused


Group ‘O’
EXD5/29 (Haz-D)


  

 EXD4/29 (Haz-D)
	#


	HM #


	Rack
	Spare Status
	#

	HM #


	Rack

	Spare Status

	1
	EXD502/29
	O37
	
	1
	EXD402/29
	O16*
	

	2
	EXD503/29
	O36
	
	2
	EXD403/29
	O15
	

	3
	EXD504/29
	O35
	
	3
	EXD404/29
	O14
	

	4
	EXD505/29
	O34
	
	4
	EXD405/29
	O13
	

	5
	EXD506/29
	O33
	
	5
	EXD406/29
	O12
	

	6
	EXD507/29
	O32
	
	6
	(EXD407/29)
	(O11)
	SRL

	7
	EXD508/29
	O31
	
	7
	(EXD408/29)
	(O10)
	SRL

	8
	EXD509/29
	O30
	
	8
	(EXD409/29)
	(O09)      
	SRL

	9
	EXD510/29
	O29
	
	9
	EXD410/29
	O08
	

	10
	EXD511/29
	▲O26▲
	
	10
	EXD411/29
	O07
	

	11
	EXD512/29
	▲O27▲
	
	11
	EXD412/29
	▲O06▲
	

	12
	EXD513/29
	▲O28▲
	
	12
	EXD413/29
	O05
	

	13
	EXD514/29
	O25
	
	13
	EXD414/29
	O04
	

	14
	EXD515/29
	O24
	
	14
	EXD415/29
	O03
	

	15
	(EXD516/29)
	---
	unused
	15
	EXD416/29
	O02
	

	16
	(EXD517/29)
	---
	unused
	16
	(EXD417/29)
	(O01)
	SRL

	17
	(EXD518/29)
	---
	unused
	17
	(EXD418/29)
	(O00)
	SRL

	18
	EXD519/29
	O20
	
	18
	(EXD419/29)
	---
	unused

	19
	EXD520/29
	O19
	
	19
	(EXD420/29)
	---
	unused

	20
	EXD521/29
	O18
	
	20
	(EXD421/29)
	---
	unused

	21
	(EXD522/29)
	---
	unused
	21
	(EXD422/29)
	---
	unused

	22
	(EXD523/29)
	---
	unused
	22
	(EXD423/29)
	---
	unused


Group ‘A’
   EXD1/29 (Haz-D)
	#
	HM #
	Rack
	Spare Status

	1
	(EXD102/29)
	(A00)
	SRL

	2
	EXD103/29
	A18*
	

	3
	EXD104/29
	A19
	

	4
	EXD105/29
	A04
	

	5
	EXD106/29
	A05
	

	6
	EXD107/29
	A06
	

	7
	EXD108/29
	A07
	

	8
	EXD109/29
	A08
	

	9
	EXD110/29
	A09
	

	10
	EXD111/29
	A03
	

	11
	(EXD112/29)
	(A10)
	SRL

	12
	EXD113/29
	A12
	

	13
	(EXD114/29)
	(A11)
	SRL

	14
	EXD115/29
	A14
	

	15
	(EXD116/29)
	(A01)
	SRL

	16
	EXD117/29
	A16
	

	17
	EXD118/29
	A17
	

	18
	(EXD119/29)
	(A02)
	SRL

	19
	EXD124/29
	A15
	

	20
	EXD121/29
	A20
	

	21
	EXD122/29
	A21
	

	22
	EXD123/29
	A13
	


Group ‘C’
          
 EXD2/29 (Haz-D)


  
 EXD3/29 (Haz-D)
	#
	HM #
	Rack
	Spare Status
	#
	HM #
	Rack
	Spare Status

	1
	EXD202/29
	C01
	
	1
	EXD302/29
	C23
	

	2
	EXD203/29
	C00*
	
	2
	EXD303/29
	C24
	

	3
	EXD204/29
	C03
	
	3
	EXD304/29
	C25
	

	4
	EXD205/29
	C04
	
	4
	EXD305/29
	C26
	

	5
	EXD206/29
	C05
	
	5
	EXD306/29
	C27
	

	6
	EXD207/29
	C02
	
	6
	EXD307/29
	C28
	

	7
	EXD208/29
	C13
	SRM
	7
	EXD308/29
	C29
	

	8
	EXD209/29
	C08
	
	8
	EXD309/29
	C30
	

	9
	EXD210/29
	C09
	
	9
	EXD310/29
	C31
	

	10
	EXD211/29
	C10
	
	10
	EXD311/29
	C32
	

	11
	EXD212/29
	C11
	
	11
	(EXD312/29)
	(C33)
	SRL

	12
	EXD213/29
	C12
	SRM
	12
	EXD313/29
	C38
	

	13
	EXD214/29
	C14
	
	13
	EXD314/29
	C39
	

	14
	(EXD215/29)
	(C07)
	SRL
	14
	EXD315/29
	C36
	

	15
	EXD216/29
	C15
	
	15
	EXD316/29
	C37
	

	16
	EXD217/29
	C16
	
	16
	(EXD317/29)
	(C34)
	SRL

	17
	EXD218/29
	C17
	
	17
	(EXD318/29)
	(C35)
	SRL

	18
	EXD219/29
	C18
	
	18
	(EXD319/29)
	---
	unused

	19
	EXD220/29
	C19
	SRC
	19
	(EXD320/29)
	---
	unused

	20
	EXD221/29
	C20
	
	20
	(EXD321/29)
	---
	unused

	21
	EXD222/29
	C21
	
	21
	(EXD322/29)
	---
	unused

	22
	EXD223/29
	C22
	
	22
	(EXD323/29)
	---
	unused


Appendix B: Distribution of Standard Power in PX24 and SX2
EXD1/20 in CR1 (Haz-D)
	#


	HM #


	Rack
	Spare Status
	#


	HM #


	Rack
	Spare Status

	1
	EXD102/20
	CR1-X01*

CR1-X02
	
	12
	(EXD113/20)
	---
	unused

	2
	(EXD103/20)
	---
	unused
	13
	EXD114/20
	CR1-Y01
CR1-Y02
	

	3
	EXD104/20
	CR1-X03
CR1-X04
	
	14
	EXD115/20
	CR1-Y09
CR1-Y10
	

	4
	EXD105/20
	CR1-Z01

	
	15
	EXD116/20
	CR1-Y03

CR1-Y04
	

	5
	EXD106/20
	CR1-X05
CR1-X06
	
	16
	EXD117/20
	CR1-Y07

CR1-Y08
	

	6
	EXD107/20
	CR1-Y13

CR1-Y14
	
	17
	EXD118/20
	CR1-Y05

CR1-Y06
	

	7
	EXD108/20
	CR1-X07
CR1-X08
	
	18
	(EXD119/20)
	---
	unused

	8
	EXD109/20
	CR1-Y11
CR1-Y12
	
	19
	(EXD120/20)
	---
	unused

	9
	EXD110/20
	CR1-X09

CR1-X10
	
	20
	(EXD121/20)
	---
	unused

	10
	EXD111/20
	CR1-X11


	
	21
	(EXD122/20)
	---
	unused

	11
	(EXD112/20)
	---
	unused
	22
	EXD123/20
	CR1-Z09

CR1-Z10
	


EXD2/20 in CR2 (Haz-D)
	#


	HM #


	Rack
	Spare Status
	#


	HM #


	Rack
	Spare Status

	1
	EXD202/20
	CR2-X01*

CR2-X02
	
	12
	EXD213/20
	CR2-Y13

CR2-Y14
	

	2
	EXD203/20
	CR2-X03

CR2-X04
	
	13
	EXD214/20
	CR2-Y15

CR2-Y16
	

	3
	EXD204/20
	CR2-X05

CR2-X06
	
	14
	EXD215/20
	CR2-Y17
	

	4
	EXD205/20
	CR2-X07

CR2-X08
	
	15
	EXD216/20
	CR2-Z01

CR2-Z02
	

	5
	EXD206/20
	CR2-X09

CR2-X10
	
	16
	EXD217/20
	CR2-Z03

CR2-Z04
	

	6
	(EXD207/20)
	---
	unused
	17
	EXD218/20
	CR2-Z05

CR2-Z06
	

	7
	(EXD208/20)
	---
	unused
	18
	EXD219/20
	CR2-Z07

CR2-Z08
	

	8
	EXD209/20
	CR2-Y05

CR2-Y06
	
	19
	EXD220/20
	CR2-Z09

CR2-Z10
	

	9
	EXD210/20
	CR2-Y07

CR2-Y08
	
	20
	EXD221/20
	CR2-Z11

CR2-Z12
	

	10
	EXD211/20
	CR2-Y09

CR2-Y10
	
	21
	EXD222/20
	CR2-Z13
	

	11
	EXD212/20
	CR2-Y11

CR2-Y12
	
	22
	(EXD223/20)
	---
	unused


EXD3/20 in CR3 (Haz-D)
	#


	HM #


	Rack
	Spare Status
	#


	HM #


	Rack
	Spare Status

	1
	EXD302/20
	CR3-X05
CR3-X06
	
	12
	EXD313/20
	CR3-Y09
CR3-Y10
	SRC
SRC

	2
	EXD303/20
	CR3-X03

CR3-X04
	
	13
	(EXD314/20)
	---
	unused

	3
	EXD304/20
	CR3-X07
CR3-X08
	
	14
	(EXD315/20)
	---
	unused

	4
	EXD305/20
	CR3-X01
CR3-X02
	
	15
	(EXD316/20)
	---
	unused

	5
	EXD306/20
	CR3-X09
CR3-X10
	
	16
	(EXD317/20)
	---
	unused

	6
	(EXD307/20)
	---
	unused
	17
	(EXD318/20)
	---
	unused

	7
	EXD308/20
	CR3-Y03

CR3-Y04
	
	18
	(EXD319/20)
	---
	unused

	8
	EXD309/20
	CR3-Y13

	SRC
	19
	EXD320/20
	CR3-Z09
CR3-Z10
	SRC

SRC

	9
	EXD310/20
	CR3-Y05
CR3-Y06
	SRM
SRM
	20
	EXD321/20
	CR3-X11
CR3-X12
	

	10
	EXD311/20
	CR3-Y11
CR3-Y12
	SRC

SRC
	21
	(EXD322/20)
	---
	unused

	11
	EXD312/20
	CR3-Y07
CR3-Y08
	SRM

SRM
	22
	EXD323/20
	CR3-Y01*
CR3-Y02
	


EXD4/20 in CR4 (Haz-D)
	#


	HM #


	Rack
	Spare Status
	#


	HM #


	Rack
	Spare Status

	1
	EXD402/20
	CR4-X06
CR4-X07
	SRM
	12
	EXD413/20
	CR4-Y12
CR4-Y13
	

	2
	EXD403/20
	CR4-Z01*

	
	13
	EXD414/20
	CR4-Y10
CR4-Y11
	

	3
	EXD404//20
	CR4-Z02
CR4-Z03
	
	14
	EXD415/20
	CR4-X04

CR4-X05
	

	4
	EXD405/20
	CR4-Z04
CR4-Z05
	
	15
	EXD416/20
	CR4-X08

CR4-X09
	SRM

SRM

	5
	EXD406/20
	CR4-Z06
CR4-Z07
	SRM
	16
	EXD417/20
	CR4-Y08
CR4-Y09
	SRM

	6
	EXD407/20
	CR4-Y01

CR4-Y02
	
	17
	(EXD418/20)
	---
	unused

	7
	EXD408/20
	CR4-Y03

	
	18
	EXD419/20
	CR4-X03

	

	8
	EXD409/20
	CR4-Y04

CR4-Y05
	
	19
	(EXD420/20)
	---
	unused

	9
	EXD410/20
	CR4-X10

CR4-X11
	SRC

SRC
	20
	EXD421/20
	CR4-X01

CR4-X02
	

	10
	EXD411/20
	CR4-Y14


	SRM
	21
	(EXD422/20)
	---
	unused

	11
	EXD412/20
	CR4-Y06
CR4-Y07
	SRM
	22
	(EXD423/20)
	---
	unused


EXD5/20 in CR5 (Haz-S)
	#

	HM #
	Rack
	Spare Status

	1
	(EXD502/20)
	---
	unused

	2
	(EXD503/20)
	---
	unused

	3
	(EXD504/20)
	---
	unused

	4
	(EXD505/20)
	---
	unused

	5
	(EXD506/20)
	---
	unused

	6
	(EXD507/20)
	---
	unused

	7
	EXD508/20
	CR5-X07
CR5-X08
	

	8
	(EXD509/20)
	---
	unused

	9
	(EXD510/20)
	---
	unused


EBD8/2X in SX2 (‘Prisma’ wall switchboard near PX24 access point)
	#

	Name
	Rack
(ACR)
	Spare Status

	1
	EBD802/2X
	SX2-X02
	

	2
	(EBD803/2X)
	---
	unused

	3
	(EBD804/2X)
	---
	unused

	4
	(EBD805/2X)
	---
	unused

	5
	(EBD806/2X)
	---
	unused

	6
	(EBD807/2X)
	---
	unused

	7
	(EBD808/2X)
	---
	unused

	8
	(EBD809/2X)
	---
	unused

	9
	(EBD810/2X)
	---
	unused


 Appendix C: Distribution of Power to Cooling Units

TS-CV1 Standard Power Distribution

(FCTIR-024)

	Feeder #
	Cooling Unit
	Power 

Consumption (kW)

	1
	SPD
	3

	2
	SDD+SSD
	35

	3
	TPC
	115

	4
	TRD+Screen
	70

	5
	TOF+PHOS electronics 
	12

	6
	HMPID
	4

	7
	PHOS crystals
	27

	8
	Bus Bars
	4

	9
	unused
	

	Total
	
	270


TS-CV2 UPS-level 2 Power Distribution

(FCTIR-025)

	Feeder #
	Cooling Unit
	Power 

Consumption (W)

	1
	SPD
	850

	2
	SDD+SSD
	680

	3
	TPC
	920

	4
	TRD+Screen
	680

	5
	TOF+PHOS electronics 
	680

	6
	HMPID
	440

	7
	PHOS crystals
	1500

	8
	Bus Bars
	600

	9
	unused
	

	Total
	
	6350


Appendix D: Distribution of UPS power in ALICE
UPS1 (20 kVA)

via EOD3/2X  in SX2 (‘Prisma’ wall switchboard)
	#
	Departure #
	Rack
	Function
	Spare Status

	1
	(EOD302/2X)
	---
	---
	unused

	2
	EOD303/2X
	1 rack in MCR
	MSS
	

	2
	EOD303/2X
	1 rack in MCR
	MSS
	

	3
	EOD304/2X
	CR4-Z09
	DCS-DSS
	

	4
	EOD305/2X
	SX2-X01
	DCS-DSS (ACR)
	

	5
	(EOD306/2X)
	---
	---
	unused

	6
	EOD307/2X
	O23
	Sniffer Spare
	

	6
	EOD307/2X
	O22
	Sniffer Detection
	

	6
	EOD307/2X
	O21
	Sniffer Detection
	

	7
	(EOD308/2X)
	---
	---
	unused

	8
	(EOD309/2X)
	---
	---
	unused

	9
	EOD310/2X
	CR4-Z08
	TPC-VHV
	


UPS2 (80 kVA)

via EOD1/20 in CR4 (Haz-D)
	#
	HM #
	Rack
	Function
	Spare Status

	1
	EOD102/20
	CR3-Z01
	DCS
	

	2
	EOD103/20
	CR3-Z02
	DCS
	

	3
	EOD104/20
	CR3-Z03
	DCS
	

	4
	EOD105/20
	CR3-Z04
	DCS
	

	5
	EOD106/20
	CR3-Z05
	DCS
	

	6
	EOD107/20
	CR3-Z06
	DCS
	

	7
	EOD108/20
	CR3-Z07
	DCS
	

	8
	EOD109/20
	CR3-Z08
	DCS
	

	9
	EOD110/20
	CR2-Y01
	HLT
	

	10
	EOD111/20
	CR2-Y02
	HLT
	

	11
	EOD112/20
	CR2-Y03
	HLT
	

	12
	EOD113/20
	CR2-Y04
	HLT
	

	13
	(EOD114/20)
	---
	---
	unused

	14
	(EOD115/20)
	---
	---
	unused

	15
	(EOD116/20)
	---
	---
	unused

	16
	(EOD117/20)
	---
	---
	unused

	17
	(EOD118/20)
	---
	---
	unused

	18
	(EOD119/20)
	---
	---
	unused

	19
	(EOD120/20)
	---
	---
	unused

	20
	(EOD121/20)
	---
	---
	unused

	21
	(EOD122/20)
	---
	---
	unused

	22
	(EOD123/20)
	---
	---
	unused


UPS3 (60 kVA)

via EOD1/2X in SX2 (Haz-S)
	#
	HM #
	Rack
	Function
	Spare 

Status

	1
	EOD102/2X
	CR1-Z02
	DAQ
	

	1
	EOD102/2X
	CR1-Z03
	DAQ
	

	1
	EOD102/2X
	CR1-Z04
	DAQ
	

	2
	EOD103/2X
	CR1-Z05
	DAQ
	

	2
	EOD103/2X
	CR1-Z06
	DAQ
	

	2
	EOD103/2X
	CR1-Z07
	DAQ 
	

	2
	EOD103/2X
	CR1-Z08
	DAQ
	

	3
	(EOD104/2X)
	---
	---
	unused

	4
	EOD105/2X
	CR5-X01
	Sniffer Control
	

	4
	EOD105/2X
	CR5-X02
	Fire Detection (racks)
	

	4
	EOD105/2X
	CR5-X03
	Fire Detection (racks)
	

	4
	EOD105/2X
	CR5-X04
	Fire Detection (cavern)
	

	4
	EOD105/2X
	CR5-X05
	Radio- protection
	

	4
	EOD105/2X
	CR5-X06
	Safety Spare
	

	5
	(EOD106/2X)
	---
	---
	unused

	6
	(EOD107/2X)
	---
	---
	unused

	7
	EOD108/2X
	TS-CV2
	Cooling Units in C
	

	8
	(EOD109/2X)
	---
	---
	unused

	9
	(EOD110/2X)
	---
	---
	unused
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UPS1


(ESS 307/2X)





EOS





Level 1 (20kVA)





Level 2 (60 kVA)








Level 2 (80 kVA)





EDF





 UPS2


  (EBS 106/2X)





EOS





GES
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 Auto-transfer


   within 10 s





Diesel provides full power within 30 s 





 Auto-transfer


   within 10 s





EOD1/20





EOD3/2X








EOD1/2X





 UPS3


  (EBS 128/2X)








� Refer to EDMS documents ALI-SER-SPC-0021 and ALI-SER-SPC-0022 for the definition (location and allocation) of electronic racks in ALICE


� Hazemeyer Module (HM): a set of 3-phase circuit breaker/contactor with remote control


� racks installed only (spares not included)
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