XHEXP1 balcony room infrastructure design meeting minutes

(Description of WP76 DAQ and Control computing rooms)
AER/5.21 20.5.2009/14:00 (Minutes: 22.5.2009, last version 7.7.2009. CY)
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1 Present

MKK3: S.Feuker (WP34)

WP76: C.Youngman.

MKKZ2: Ullrich (WP34)

MKK: Havlicek (WP34)

D5: S.Schrader (WP36)

IT: U.Toeter

WP31: P.Dost — provided information in advance and was not present.

2 Aim
Finalize the infrastructure design of XHEXP1 balcony rooms (UG01/28,29,30 and 38) to be used by
WP76 and IT for rack installations.

Input to the meeting:
» Previous discussions and their minutes (e.g. 8.5.2009, etc.)
= Rack power requirements, see Table 1.
= Meeting guideline slides (CY)
= Slides showing a second scheme for rack cooling (UT)

The minutes have been continuously updated over a period of ~4 weeks as actions were completed
and other details were added. All groups participated in this activity.

The note has been used to extract information used to fill out the room book. The room book entries
alone do not adequately represent the implementation described. The implementation should be
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reviewed in 2011/12 — ventilation may not be required and the power load may reduce when the
computing requirements are fully appreciated.

3 Input from non present parties
Input from P.Dost:

* The official room numbers are now available and are shown in Figure 1. These numbers
will be used during the planning phase, it is assumed that they will be reallocated (made
sequential) at the end of the planning phase!

» A wall separating the rooms from the hall proper is not required for structural stability.

» The installation of equipment into the rooms can use the method foreseen by the previous
owner (MKK?2 — WP34) of the rooms:

o hall crane to area under balcony
o forklift to reinforced balcony walkway

o manual positioning of racks with appropriate aids

Input from Th.Tschentcher:

* The aimed at XHEXP1 hall air temperature is 20.0 +- 1.0 °C. To date no detailed
calculations of the cooling/heating requirements have been made.

4 Alternative rack cooling concept
For details see slides of U.Toeter.

Design A — rack integrated

In previous discussions of the rack cooling, see Figure 2, a rack integrated solution was described.
Each rack contained a heat exchanger, ducts and fans, and air was forced through electronics (front-
to-back airflow direction) and exchanger in a closed circuit. This design is used currently in the
computer centre.

Design B — room integrated

An alternative is to drive room air through the electronics (front-to-back), trap the heated air in a
small volume behind the racks, and feed this air through an external heat exchanger back into the
room. The heat exchanger units would be built into the rows. This system requires a closed room
and obviates the need for separate air-conditioning equipment. A system based on this concept is
planned for the computing centre.

The following points were made:
* The cooling efficiency of B is slightly less than A

= Type A racks are 80 cm wide (side ducts) and type B are 60 cm wide (additional heat
exchanger unit width between racks). The useable space (U or HE) for electronics is roughly
the same in A and B per meter of rack row.

» Inter-rack cabling between racks associated with a given heat exchanger unit is simplified in
B.
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B is less expensive (~20%).

More space is available, at the ends of the rack row, for escape routes in B. This is because
the low heat load of racks (1,2,11 and 12, see Table 1) are cooled by room air and not by
dedicated exchanger units.

In both designs smoke detectors are present, which if triggered cut the mains power to the
racks. No extinguishing system is required.

Cooling water input and output is, by default, at the bottom of the rack. This reduces the
space contention with the above rack power, and signal cable distribution, see Figure 3.

Radiated heat loss per rack is ~500W for racks 3-10.

5 Implementation decisions

The following decisions were made after discussion.

5.1 Workplace

The balcony rooms house computer equipment for:

Control network connections from the tunnels and hutches
Network connections from the experiment floor (opposite balconies) and other floors(?)
Network connection for bulk transfer of data from Schenefeld to DESY

Non FEE crate CPUs from the experiment hutches (aim: minimize hutch computing
equipment)

PC layer CPUs
Data cache storage servers and disks

etc.

Work carried out in the rooms will be maintenance only, i.e. this is not permanent office space.
The lighting must have two levels: ~500 Lux for maintenance and dimmed.

5.2 Layout

The room will be closed (required by B and possibly by hall air temperature requirements).
The wall to the hall side will have windows and doors.

The doors will be in the middle and large enough to allow rack installation (use same size as
foreseen by previous owner).

The rack row will be placed symmetrically in the room (rack distance to rear wall = distance
to front wall)

5.3 Racks

Design A will be used in this room infrastructure design.
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Implementing B in 2013 remains possible.

The racks used are commercially available (see computer centre installations) and have
integrated smoke detection systems, which when triggered cut power to the racks.

5.4 Water cooling

It was agreed that cooling water pipes enter and exit the racks from the floor level behind the
racks.

The piping would be covered by a thin ~20cm high walkway.

It is currently assumed that 50mm piping will be used throughout.
The input water temperature would bel6-18°C.

The output water temperature would be 28-30°C.

The cooling load specified is 116kW per room, the cooling provided will have a maximum
capacity of 150kW.

5.5 Air-conditioning
= The solution outlined in the 8.5.2009 minutes applies (see next points)
* The cooling capacity is 12kW (expected load discussed here = 2 x 4kW (switch racks) + 8 x
500W (disk and CPU racks) = 12kW). A maximum cooling capacity of 20kW is foreseen.
* The air conditioning unit is mounted behind the rack as shown in Figure 3, i.e. flat on the
ceiling.
» The air duct plan being included in the CAD design applies.
* The air-conditioning can be omitted if not required.
» The targeted relative humidity should be 50 +/- 20%.
» The targeted temperature should be 22 +/- 3°C.
5.6 Power
* The fuse box (Unterverteiler) required for power distribution to the racks will be mounted on
the rear wall as shown in Figure 2 and Figure 3.
= A discussion of the UPS requirements took place after the meeting. Uninterrupted power is
required for the racks with battery backup bridging the time between power failure and start
of the backup diesel generator. The bridging time required is < I minute. An additional fuse
box will be required in each room for UPS power distribution. The aimed for installation is
similar to those used by DESY-IT.
*  Provision must be made somewhere in XHEXP1 for the UPS system (room for batteries and
backup diesel generator).
5.7 Safety

The rack row is longer than 6m and two escape routes at each end recommended.

The width of the escape route at the end must exceed 70cm.

_4-
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=  Open doors must not impede the escape route, which requires the row being placed
equidistant from front and back walls.

» Turning the power off on detecting smoke is sufficient and no extinguisher will be placed in
the racks.

» Room safety specified (equipment: smoke detectors...) and enforced (escape routes) by the
safety group.

5.8 Cable wall breaches (Durchbrueche)

= Each room requires breaches for cables (fibre and copper) coming from the tunnels on each
end, which means that the cable tray has to be open at both ends.

= Size of tunnel to room cable breach = 10 x 50cm (one at each end of the room).

* Rooms are inter-connected via a cable tray running above the balcony walkway

= Size of room to balcony cable tray breach = 10 x 50cm (one at each end of the room)
* Bending radius of fibre > 20cm.

= A precise estimate of the number of fibres required will only be possible closer to instrument
installation time, i.e. 2011/2.

5.9 Cable trays

* Room cable trays run the entire length of the room above the racks. One tray for control and
network cables and one for power.

= Each room cable tray connects to the balcony cable tray running above the balcony
walkway by two breaches at each end of the room.

* The balcony cable tray is the entrance route for control and network (IT) connections
coming from the hall hutches and other parts of UGO1 (e.g. from the opposite balconies).

= Each room cable tray connects to tunnel cable trays via breeches and labyrinths at each end
of the room. Which room is connected to which tunnels are listed in Table 2.

6 Actions (all have been completed)
To finalize the design shown schematically in Figure 2 and Figure 3 the following actions are

required:
1. WP76+IT — define the cross-section of signal and fibres needed above the racks.
a. Done:
i. 10 x 50 cm all tunnel to balcony room connections (2 per room)
ii. 10 x 50 cm all walkway to all rooms (2 per room, e.g. both ends)
2. MKK - include the power distribution box in the CAD system.
a. Done

3. MKK - define power cable cross-section needed above the racks.

-5-
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a. Done

4. MKK - insert the power, signal and fibre cable routing volume into the CAD system
(including the wall breaches).

a. Done
5. MKKS3 - include air-conditioning unit and duct volumes into the CAD system.
a. Done
6. MKK?2 - include water piping volumes (and ~20cm walkway) into the CAD system.
a. Done
7. WP76 — include rack volumes into the CAD system.
a. Done
i. 12 racks in UG01/28+29+30

ii. 11 racks in UG01/38 as the room is shorter that the other rooms. Note
that the 12 racks remains an option if only one escape route is used. This
is possible according to current safety regulations.

8. WP76+IT+MKK — define UPS requirements
a. Done (see main text, but repeated here)
1. Requires 1 extra power distribution cabinet per room
ii. Requires UPS + diesel somewhere in XHEXP1

iii. Requires insertion into the CAD system
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Figure 1 The 4 XHEXP1 balcony room numbers
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Figure 2 Top view of balcony room (rack cooling type A)
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Height = 260 cm

Cable tray space above balcony racks — side view
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Figure 3 Side view of balcony room
Rack number Power (kW) Usage
1 ~0 Patch panels
2 ~2 Network switches
3 8 1PB disk storage
4 8 1PB disk storage
5 20 PC layer
6 20 CPU
7 20 CPU
8 20 PC layer
9 8 1PB disk storage
10 8 1PB disk storage
11 ~2 Network switches
12 ~0 Patch panels

Table 1 Rack usage and estimated power requirements
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UGO1 room

Connected to tunnels

28 XTD6 XTD7
29 XTD7 XTD8
30 XTD8 XTD9
38 XTD9 XTDI10

Table 2 Room to tunnel connection map
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