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PREFACE

The manual contains technical information to plan and prepare a typical site for a
CRAY Y-MP8 computer system installation.

Site planning and facility preparation are important early steps in the successful
installation of a computer system. Close communication and mutual cooperation
between you and Cray Research, Inc. (CRI) is essential during all phases of the
preparation and installation sequence. CRI maintains a staff of highly qualified site
planning engineers who are experienced in handling a wide variety of site planning and
preparation problems. CRI recommends that you involve qualified mechanical and
electrical facility engineers early in the design stages of site preparation.

This manual contains site planning information for the following computer equipment;

® CRAY Y-MP8 computer system mainframe chassis (MFC)
® Mainframe heat exchanger unit (HEU)

® [/O subsystem chassis (I0C)

I/O subsystem chassis power distribution unit (I0C/PDU)
® SSD solid-state storage device chassis

¢ SSD power distribution unit (SSD/PDU)

AUDIENCE

This manual is for the management and personnel responsible for preparing the facility
for a CRAY Y-MP8 computer system.

ORGANIZATION

HR-4000 A

This manual is organized as follows:

SECTION 1 - INSTALLATION PROCESS describes site planning meetings and
CRAY Y-MP8 computer system installation stages.

SECTION 2 - GENERAL REQUIREMENTS describes general requirements for
the CRAY Y-MP8 computer system.

SECTION 3 - SYSTEM CONFIGURATIONS lists the available equipment for the
CRAY Y-MP8 computer system.

SECTION 4 - MAINFRAME CHASSIS describes specific requirements for the
CRAY Y-MPS8 mainframe chassis (MFC).

SECTION 5 - I/O SUBSYSTEM CHASSIS - describes specific requirements for the
I/0 subsystem chassis (I0C).



SECTION 6 - SSD SOLID-STATE STORAGE DEVICE CHASSIS - describes
specific requirements for the SSD chassis.

SECTION 7 - POWER DISTRIBUTION UNITS - describes specific requirements
for the IOC power distribution unit (IOC/PDU), and SSD power distribution unit
(SSD/PDU).

SECTION 8 - HEAT EXCHANGER UNIT - describes specific requirements for the
heat exchanger unit (HEU).

SECTION 9 - EQUIPMENT SEPARATION LIMITS discusses the restrictions
associated with the arrangement of CRAY Y-MP8 computer system equipment.

NOTATIONAL CONVENTIONS

Measurements in the figures of this manual are in inches unless otherwise specified.

RELATED PUBLICATIONS

This manual is one of several site planning manuals that are required to prepare for your
installation. For complete site planning information, refer to the latest revision of the
following CRI publications:

® HR-0080  Cray Peripheral Equipment Site Planning Reference Manual
This manual provides site planning information for operator and
maintenance workstation equipment, disk storage units, and
front-end interface equipment.

® HR-0082  Cray Support Equipment Site Planning Reference Manual
This manual provides site planning information for refrigeration
condensing units (RCUs) and motor-generator sets (MGSs).

® HR-0306  Safe Use and Handling of Fluorinert Liquids
This manual discusses the Fluorinert Liquid properties, stabilities,
and precautionary requirements in detail.

Because the information in this manual is subject to change, consultation with CRI site
planning personnel and CRI approval of the actual site preparation working drawings is
required before preparing a site. Direct questions involving site planning and
preparation to CRI as early as possible in the installation sequence.

Submit requests for site planning information to the following address:
CRAY RESEARCH, INC.

Site Engineering Building

21 East Grand Avenue

Chippewa Falls, WI 54729

Telephone (715) 723-1560
Facsimile (715) 723-6848

READER COMMENT FORM

A reader comment form is included in the back of this manual.
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1 - INSTALLATION PROCESS

Site planning and preparation is a major step in the successful installation of a
CRAY Y-MP8 computer system. This manual explains facility planning and preparation
shared by you and Cray Research, Inc. (CRI). To assist you during the planning stages
and to ensure that site preparations meet the specified requirements, CRI employs site
planning personnel who are in direct communication with you during planning and
preparation. CRI recommends that you involve qualified electrical and mechanical
facility engineers early in the design stage of site preparation. CRI site planning
personnel must review and approve customer-prepared mechanical and electrical design
drawings before any site preparation begins. We encourage direct communication with
our site planning personnel. Planning and preparation requirements ensure the
following:

® Personnel safety

® The highest degree of system performance achievable
® Satisfactory system installation

® Satisfactory operator and maintenance access

You should allow at least 6 months to plan and prepare your facility for the instaliation of
a CRAY Y-MP8 computer system. Each site presents a set of unique problems to be
investigated and resolved.

Identifying the initial system configuration as well as future upgrade plans ensures
effective site planning. The CRAY Y-MP8 computer system is available in a variety of
configurations and options.

Each site must conform to local and national building and electrical codes.

SITE PLANNING MEETINGS

Site planning meetings establish a communication link between you and CRI. CRI site
planning personnel schedule a minimum of three site planning meetings with you at
your facility to ensure proper site preparation.

initial Meeting

The first site planning meeting is preferably held 6 months before system delivery. At
this meeting, site planning personnel perform the following tasks:

® Tour and review your facility

® Identify potential site difficulties
® Review the site planning manual with you

HR-4000 A 11
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® Define the materials and labor to be supplied by you

® Define the materials and labor to be supplied by CRI

® Provide specifications and documentation (not working drawings) for the
equipment ordered

From CRI specifications and documentation, your facility or consulting engineering staff
will prepare the working drawings and specifications used to perform the electrical and
mechanical work required for site preparation.

Interim Meeting

Interim meetings are held at your facility as required to review your progress and to
resolve any site problems.

Final Meeting

Approximately 2 to 4 weeks before system delivery, a final meeting and site review are
held to ensure that your facility is properly prepared. By this time, you will have
installed the pre-installation equipment shipped by CRL. CRI personnel will review the
preshipped equipment installation, floor cutout preparations, refrigerant piping, and
electrical wiring. The motor-generator sets (MGSs) will be run during the final site
review. The refrigeration condensing units (RCUs) will not be operated during the final
site review.

SYSTEM INSTALLATION

The installation of a CRAY Y-MP8 computer system consists of seven basic stages:

. Preshipmeni/installation of support equipment
. System shipping preparation

System transportation

System installation

System startup/stabilization

. System on-site quality assurance

. System operations preparation

N T 0

Preshipment/Installation of Support Equipment

1-2

Approximately 8 weeks prior to the system delivery, CRI delivers all necessary
equipment classified as support equipment. Support equipment, typically consisting of
MGSs, RCUs, and refrigeration piping kits are delivered to your site through a
commercially available transportation organization.

You are responsible for receiving, unloading, and installing the support equipment
without CRI attendance or supervision.

HR-4000 A
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System Shipping Preparation

At least 1 week before delivery, the computer system is prepared for shipping. Major
components are disassembled into the shipping configuration and are structurally and
protectively prepared. Cabling and miscellaneous materials are packaged and identified
for shipment.

System Transportation

The system equipment is transported to your facility by commercially available,
dedicated, tractor-trailer semis with air-suspension ride and climate control.

For intercontinental shipments, the system equipment is prepared for shipment and
transported by commercial cargo-carrying aircraft.

System Installation

Under CRI supervision, you will unload and move the system equipment into your
facility. You must arrange and provide for any special equipment (such as forklifts,
cranes, platforms, and so on) required to unload the computer equipment. You must also
arrange and provide for all labor associated with the equipment unloading and
movement.

CRlI installation personnel perform the following tasks:

® Ensure that all equipment is properly located

® Mechanically reassemble the computer system

¢ Connect all logic cables

® Attach refrigeration hoses and dielectrie coolant hoses

During the installation process, contractors, arranged for and supplied by you, connect
all power and control wiring to the equipment,

Site planning representatives generally accompany CRI installation personnel during
system installation.

System Startup/Stabilization

During system startup and power/cooling stabilization, CRI personnel activate all
necessary electrical and refrigeration controls. If problems are discovered involving
contractor installed electrical or refrigeration circuitry, you must provide personnel to
correct the problem.

System On-site Quality Assurance

Upon completion of system startup and power/cooling stabilization, CRI personnel will
perform all necessary CRI-defined system installation quality assurance functions and
tests.
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System Operations Preparation
CRI declares the system ready for use upon satisfactory completion of all CRI installation

quality assurance functions. At this point, CRI on-site personnel perform the software
activities to prepare the system for customer acceptance or use.

1-4 HR-4000 A



2 - GENERAL REQUIREMENTS

For proper installation and operation of the CRAY Y-MP8 computer system, your facility
must meet the general requirements outlined in this section. Specific equipment
requirements are defined in Sections 4 through 8. The equipment separation limits are
described in Section 9.

Equipment requirements for support equipment and peripheral equipment are found in
the CRI site planning reference manuals listed in the preface.

COMPUTER ROOM ENVIRONMENT

HR-4000 A

The CRAY Y-MP8 computer system must be operated in a controlled computer room
environment. Although the requirements encompass the overall computer room, they
are particularly oriented towards air-ceoled devices such as disk drives, printers, CRTs,
and so on. Therefore, the design and component placement of your environmental control
system (such as computer room air conditioning units) must ensure inlet air to the air-
cooled device meets the environmental requirements specified in this section.

CRI makes every effort to improve the hardware's immunity to environmental
irregularities. However, emphasis must be placed on your facility’s environment to
ensure that hardware reliability is not adversely affected. Likewise, emphasis must be

placed on your ongoing housekeeping and maintenance practices to ensure continued
hardware reliability.

The CRAY Y-MPS8 computer system requires a computer room environment controlled
within the following ranges.

® Temperature: 60 °F to 80 °F (16 °C t0 27 °C)
Maximum temperature change in a one hour perlod is 3 °F
(1.6°C), at a rate of change not exceeding 10 °F (5.5 °C) per
hour

¢ Humidity: 35% to 65% relative humidity (non-condensing)
Maximum rate of change is 5% relative humidity per hour

¢ Dew point: 55 °F (13 °C) maximum
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® Airquality: For particles greater than 0.5 micron in size, concentration must
not exceed 1.0 X 105 particles/ft3 (3.5 X 106 particles/m3)

For particles greater than 1.0 micron in size, concentration must
not exceed 2.0 X 104 particles/ft3 (7.1 X 105 particles/m3)

For particles greater than 5.0 microns in size, concentration must
not exceed 6.5 X 102 particles/ft3 (2.3 X 104 particles/m3)

One fresh air change per hour is required in the computer room environment.

Note: No smoking materials, food, or beverages are allowed in the vicinity of the CRI
computer room equipment,

POWER PLANT ROOM ENVIRONMENT

Although it is desirable to locate the MGSs and RCU(s) in the computer room, facility
constraints may make it necessary to locate the MGSs and RCU(s) in a plant room. The
plant room must meet the following environmental specifications.

® Temperature: 65 °F to 95 °F (18 °C to 35 °C) with maximum rate of change not
to exceed 20 °F (11 °C) per hour

® Humidity: 30% to 80% relative humidity (non-condensing)
® Air Quality: A clean, dirt- and dust-free environment must be maintained

The plant room should be located as close as possible to the computer room (refer to
Section 9, “Equipment Separation Limits”).

SITE ACCESS REQUIREMENTS

Prior to system delivery, you must ensure that site accesses meet the provisions discussed
later in this section.

CRI provides protective covering (aluminum sheets) for raised floor panel areas during
the moving-in process.

SHIPPING AND INSTALLATION

2-2

The CRAY Y-MP8 mainframe chassis (MFC) is shipped and installed with all modules
and power-supply sections in place. The approximate shipping weight of the MFC is
5,8001b (2,631 kg). Figure 2-1 illustrates the MFC shipping configuration. Note the lifts
secured to the MFC.

The central section of the I/0 subsystem chassis (IOC) and the optional SSD solid-state
storage device are shipped, moved, and installed separately from their power-supply
sections. The approximate shipping weight of the I0C or optional SSD is 2,600 1b
(1,179kg).  Figure 2-2 illustrates the IOC and optional SSD chassis shipping
configuration, Note the specially designed lifts secured to the chassis.
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Plan View

[

Side View

77.00
(196 cm)
Rolling Height

——————— 78.00

(198 cm) (93 cm)

— 118.00 -
(300 cm)

Figure 2-1. CRAY Y-MP8 Mainframe Chassis Shipping Configuration
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Plan View

CRAY Y-MP8 Computer Systemns Site Planning Reference Manual

Front View Side View

77.00
(196 cm)
Rolling Height

71.00
(180 cm)

Figure 2-2. I0C and Optional SSD Chassis Shipping Configuration
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The MFC, 10C, and SSD chassis lifts are capable of elevating the units to an adequate
height for mobility.

Access routes to the computer room must be able to support rolling casters with 750-1b
(334-kg) loads. This load support requirement applies especially to inclines, where the
equipment is more vulnerable to possible damage. The slope of any incline negotiated
during the installation of CRI computer equipment must not exceed 1 unit in height by 6
units in length.

Installation of CRI computer equipment requires openings with minimum clearances of
80 in. (203 cm) in height and 60 in. (152 c¢m) in width along the access route to the
computer room. If a doorway is located close to an incline, the door height requirement
may be greater.

You must also verify that adequate clearance and load support capability exists along the
access route for the installation of the CRI support equipment. Refer to the appropriate

section of the Cray Support Equipment Site Planning Reference Manual, publication
number HR-0082, for details.

ELECTRICAL REQUIREMENTS

CRI makes every effort to improve the hardware's immunity to power failures and
interruptions. However, a system of this complexity, if subjected to repeated power
fluctuations or interruptions, will suffer a higher component failure rate than it would
with a stable power source. CRI encourages you to make every effort to provide a stable
power source so that hardware reliability is not adversely affected.

CRI computer equipment requires the following electrical services:
® 460%10% Vac, 3 phase, 60 £3 Hz
@ 208 Vag, 3 phase, 60 Hz
® 120 Vage, 1 phase, 60 Hz

The 208/120-Vac, 60-Hz electrical service must conform to the following specifications:

® Voltage tolerance: +5% to -10%

® Phage imbalance: 5% maximum (line to line, line to neutral)

® Voltage harmonices: 5% maximum total, 3% largest

® Voltage deviation from sine wave: 5% to 10%

® Voltage modulation: 3% maximum

® Transient voltage surges: +5%

® Transient voltage sags: -5%

® Frequency tolerance: 1%

® Frequency rate of change: Less than 1.0 Hz/s during any 10-cycle
period

Total kilowatt power requirements depend on the system configuration and expansion
allowances. CRI provides documentation during the initial site planning meeting to
estimate the power requirements based on your specific system configuration.

HR-4000 A 2-5
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Exceptional Electrical Requirements

If your facility's electrical services are 50 Hz (and not 60 Hz as defined previously in this
section) you must provide the following electrical services:

® 398+5% Vae, 3 phase, 50+3 Hz
® 208/120 Vac, 60 Hz (as defined in this section)

When a CRI computer system is installed in a location supplying only 50-Hz power, CRI
provides the heat exchanger unit (HEU) and support equipment {[RCU(s) and MGS(s}] in
models equipped for operation at 50 Hz.

The 208/120-Vac, 60-Hz electrical requirement may require you to provide a 50-Hz to
60-Hz frequency convertor. When selecting the frequency convertor, size it in accordance
with your anticipated system expansion plans.

Equipment Grounding Requirements

All CRI computer equipment requires a protective power safety-ground system and a
signal-ground reference system.

The power safety-ground system protects personnel from shock hazards and protects the
computer equipment from damage due to electrical malfunctions. The power safety-
ground system is regulated by your local and national electrical codes.

The signal-ground reference system is a low impedance network (or plane) of conductors
providing multiple parallel conducting paths to establish an equipotential reference

point for low current, high frequency, digital signals between interconnected computer
equipment.

CRI provides an equipment grounding document during the initial site planning meeting
that describes the ground system requirements and identifies alternative methods for
providing the signal-ground reference system. In addition, the document discusses

electro-static discharge (ESD) precautions and maintenance of the facility's grounding
systems.

You must provide, install, and maintain the approved grounding systems described in
the CRI equipment grounding document.

All CRI computer equipment is supplied with braided ground straps. You are responsible
for connecting the ground straps te the signal-ground reference system.

POWER WIRING REQUIREMENTS

Approximately 8 weeks prior to scheduled system installation, CRI will ship the MGS(s),
RCU(s), and refrigeration piping kits to your facility.

You must install the support equipment and provide all necessary power wiring, circuit
breakers, circuit breaker panels, refrigerant piping, ete. (for detailed information
regarding installation of the support equipment, refer to the Cray Support Equipmeni
Site Planning Reference Manual, publication number HR-0082). In addition, prior to
computer system delivery, you must install all remaining power and contro! wiring
{between the PDUs and the chassis power supplies for example) which will be required to
complete the installation at the time of computer system delivery.
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During installation of the computer system, CRI personnel perform the mechanical
reassembly of the computer equipment, attach all dielectric-coolant and refrigerant
hoses, and install all associated logic cabling. You are required to supply and connect all
remaining 50/60-Hz and 400-Hz power and control wiring needed to complete the
installation.

Figures 2-3 and 2-4 are block diagrams of the basic power and control wiring for the
CRAY Y-MP8 computer system configured with the optional SSD and second IOC, If
your system configuration does not include the optional SSD, all wiring associated with
the optional SSD, its SSD/PDU, and the RCU-4 need not be installed. If your system
configuration does not include the optional second I0C, all wiring associated with the
optional second I0C, its IOC/PDU, and the RCU-4 need not be installed.

The optional standby motor-generator set (MGS) is also illustrated in Figures 2-3 and
2-4. The following notes provide additienal information to the block diagrams:

® Figures 2-3 and 2-4 are guides for your electrical design engineer and must not
be used as bid documents or working drawings.

® The component arrangements shown in Figures 2-3 and 2-4 do not represent
actual equipment layout.

® All wiring should be prepared according to applicable local and national codes.
Wire gauges indicated in Figure 2-4 suggest minimum size requirements and
should be used for reference only.

¢ Actual wire sizes must be selected to ensure that the maximum voltage drop
from the 400-Hz MGS to the MFC, IOC, and SSD chassis input does not exceed
2%.

® All circuit breakers, circuit breaker panels, magnetic contactors, main power
disconnect switches, junction boxes, power wiring, and wiring raceways and
conduits required, must be provided and installed by you.

® Conduits or raceways used for 400-Hz power distribution must be aluminum or
nonferrous.

® Circuit breakers used for 400-Hz power distribution can be 60-Hz rated, but
must be sized for 400-Hz application.

® Your site preparation design should allow for circuit additions proportionate to
system expansion plans.

® CRI recommends the installation of one emergency OFF switch at each
computer room exit. All emergency off switches should be wired in series and
should interrupt power to the computer equipment and to all air circulating
units in the computer room.

® Secure all conduits terminating at floor-mounted computer equipment with
approved fittings at the equipment entrance. Refer to specific equipment
sections in this manual for detailed requirements.

® All CRI equipment must be earth-grounded. Refer to the “Equipment
Grounding Requirements” subsection in this section and to specific equipment
sections for detailed requirements.

® Detailed point-to-point diagrams for all wiring connections to the MFC, HEU,
I0C, optional SSD, PDUs, RCU(s), and MGS(s) are included in the CRI-supplied
site planning documentation.

2-7



CRAY Y-MP8 Computer Systems Site Planning Reference Manual

General Requirements

waysAg emduio) §JIN-A AVHD © 10§ BULITA I9mod d1sBg

‘g-g 2an31y

"pelIBIsU| S SO AQpuURS §| ALD
paJnbay sYyNoJ) e1pajpul BU[] peysDg g

'B|DHRIOW puD E0[AR(]

Sujuowey gy sepddng sewoisny

= \Iz_._s_u z4 ooy (2L}

Hnexd 2H ¢9 (1
E}n240 ZH 00% (21

punciy ® [piiney snid
wndyng zH 0pF #soud ¢

syuneaD v 0oL (Z)
‘\\l
= N ZH 08 :w
sHnaAD ZH 00F (ZL I/

(suoppoot ¥)
UN2U] ML
¥ 0Z A OZL

pung Janbesg 4D
wooy myndwod

pejiddng Jewoisny

ZH 09 99A 0ZT1/80T

punoig % [pAneN snid
g zW OpF esoud ¢
232_0 v ool {2)

jpucd Jexoe.g

puhc.g @ pRNeN snid
nding ZH OgF 3soud ¢

Hnaaug v an.f
e 13

‘(40 Ag pejddng s) juewdinba papous 'y
WBION

(suopjeaon )
pung Jeyoe.g Jevoedg

Jnu) wooy
..-::._Eoo ZH 0OF

puncsy ® Ip43neN snjd

. q inhnp zH oo esoud ¢
|

WD wecd | ynodp ¥ 09—

sndwa) zH 00F
Jajoeag
UndJg ¥ 05
/ i1}
i

= 201n0S KMo
poj|ddng Jewoysny
24 g esoyd ¢ 90A GEL

=i 10 ZH Og ssbyd ¢ J0A 08¥
(suoppoo] ¢)
bupoy du) XOL UYEM
JeMpaig YD ¥ 00F

HR-4000 A

2-8



General Requirements

CRAY Y-MP8 Computer Systems Site Planning Reference Manual

wialsAg aeyndwo) §JIN-A AV 8 10] BULIlp\ [01)U0)) d15eq '§-7 231

‘PRIBIEU| 8] SOW AQpudy§ J| Aup
oaqnbsy S}N247) #1D3|PY| SeUT PRUSD]

(zww g'g) dmy p1F 81 Buiim

|odjuey |V jo ezis paysebbng wnwiupw ‘g
‘S[DII3IOK PUP S32A8Q
Buimiowey |y seyddng Jewoisny

‘140 Ag peyddng s juswdinbl pepoys v

930N
Hnad|5 Jojiuon w._s_,l,vf/’

(suopipac ¢)
QAjOA ploudas au)]
pinbi oL Un241) edm—¢

N340
|Q4IUCD Bl ~C
Hn2J|D JOJVO BJIW -2
HNAD
PRUOD QUM—G —. 201
[ Gorc: | wnoaio o
jodjues aupp—C : noy
l/r / "
JoJUOD BM—G
a|qe0
Pupd Janoedg PSP[RIYS &M~ a|qo) euDy JexDe.g
HAAID |odjue) naJn wooy PapIBIYS St —2 UNo4Y waoy
N PBYISIM] —F —— Jeyndwiog zH 00¥ HN2J|D 03Uy Jeyndwo) zH 00F
o P o, peysIMi—g
/ }no4g pnuog
BiM POIEINL—C
s Rl I.\V. T son Agpums lllﬂvulu ol I
I S— Joepey g e o e e o]

i | A [ I [}
| e e — — e e — |

/xac_o [os3u00 2§|nl\

HNRID jofjue] &g —7:

HR-4000 A



General Requirements CRAY Y-MP38 Computer Systems Site Planning Reference Manual

DIELECTRIC COOLANT

The CRAY Y-MP8 computer system uses a dielectric coolant (Fluorinert liquid) to cool
the computer mainframe. Heat dissipated from the integrated circuit modules and power
supplies within the mainframe is absorbed by the dielectric coolant. The dielectric
coolant is circulated through the mainframe by a pump located within the HEU. The
HELU also contains a heat exchanger that transfers the heat from the dielectric coolant to
the RCU(s).

You must ensure that there is one fresh air change per hour in the computer room and
that there are no excessive heat sources that may cause Fluorinert liquid decomposition;
this includes smoking which must not be allowed in the computer room or any other
areas where Fluorinert liquid may be used or stored. Refer to the “"Computer Room
Environment” subsection in this section for more information.

Note: Fluorinert Liquid is a safe product when used properly. When exposed to an
excessive heat source, Fluorinert liquid can decompose and produce hazardous
by-products. Refer to Safe Use and Handling of Fluorinert Liquids, CRI publication
number HR-0306, for information on Fluorinert liquid properties and precautionary
requirements. All personnel must read this publication before working in the
CRAY Y-MP8 computer room.

Dielectric-coolant Hoses

Flexible hoses and special manifolds are required to complete the dielectric-coolant
circuitry between the MFC and HEU. CRI supplies and installs all associated flexible
hoses and manifolds for the dielectric coolant at the time of system installation.
Figure 2-5 illustrates the standard arrangement of dielectric-coolant hoses and
manifolds. To ensure adequate space exists in the underfloor area, you must maintain a
zone clear of underfloor obstructions in the area occupied by the hoses and manifolds.
This zone must extend downward at least 12 in. (30.5 em) from the underside of the raised
floor panels.

COOLING WATER SUPPLY REQUIREMENTS

The CRAY Y-MP8 computer system requires an adequate source of clean cooling water
be supplied to the RCU(s). CRI provides a document identifying the water quality
requirements during the initial site planning meeting. CRI water quality requirements
must be met; you may be required to provide a closed-loop chilled water system. An open
system (cooling tower) does not guarantee satisfaction of the water quality requirements.

Cooling water temperature, (measured at the RCU’s inlet) must not vary more than
£10°F (5.6 °C) from the original design/start-up temperature. The rate of change must
not exceed 5 °F (2.8 °C) per 15-minute cycle. Although the RCUs are designed to
accommodate water supply temperatures from 40 °F to 70 °F (4.4 °C to 21.1 °C), CRI
recommends a water supply temperature of 50 °F (10 °C).

The RCU's cooling water flow rate requirements and pressure drop values vary
depending on the cooling water supply temperature as well as the percentage of
treatment (antifreeze, corrasion inhibitors, and so on) in the water. During the initial
site planning meeting, CRI provides flow rate and pressure drop values, based on your
system configuration and 50 °F (10 °C) water supply temperature. For more information
regarding the RCU(s), refer to the Cray Support Equipment Site Planning Reference
Manual, publication number HR-0082,
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HEU

Figure 2-5. Dielectric-coolant Hoses and Manifolds
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HEU, 10C, and SSD REFRIGERANT PIPING REQUIREMENTS

2-12

The HEU, 10C, and optional SSD are cooled by a refrigerant cooling technique that
requires refrigerant piping to distribute the refrigerant liquid and return the refrigerant
vapor to the remote RCU(s).

Your mechanical design engineering staff must prepare working drawings and
documentation providing detailed information on planned refrigerant piping.

Approximately 8 weeks before delivery of the computer system, CRI will deliver the
RCU(s) and special refrigeration piping component kits to your facility.

The refrigeration piping component kits consist of special manifold assemblies, but do not
include all refrigeration piping components and materials needed to prepare the facility.

Ingtallation of the special refrigeration components and the RCU(s) are your
responsibility (for detailed information regarding the support equipment, refer to the
Cray Suppori Equipment Site Planning Reference Manual, publication number
HR-0082). You must supply and install all piping materials, couplings, and elbows
needed to interconnect the CRI supplied components and to prepare the facility
refrigerant piping for the computer installation. In addition, you must test the
refrigerant piping and prepare for final connection before delivery of the computer
system,

CRI provides a refrigeration piping and component installation document during the
initial site planning meeting. This document describes the required materials, proper
installation procedures, leak testing procedures, and evacuation procedures that must be
followed by your facility personnel.

CAUTION

Do not energize the refrigeration condensing
units {RCUs) prior to system installation. The
RCU’s compressor motor windings will
overheat if operated without a heat load.

At the time of the computer system installation, CRI supplies and installs the flexible
refrigeration hoses required to complete the refrigerant piping network. In addition, CRI
system installation personnel will charge the refrigeration system, adjust all controls
and valves, and apply power to initialize operation of the RCU(s). You must supply an
adequate amount of R-22 refrigerant to fully charge the system (refer to the Cray Support
Equipment Site Planning Reference Manual, publication number HR-0082),

The HEU and primary IOC are cooled by a common RCU. The optional SSD and second
I0C are cooled by a second RCU. You must install the refrigeration piping beneath the
computer room raised floor between the RCU(s) and the CRI-supplied components
illustrated in Figure 2-6,

If your system configuration does not include either the optional SSD or second IQC, the
piping associated with this equipment is not required.

HR-4000 A
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Figure 2-6. Refrigeration Piping Requirements
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Design considerations for routing the refrigerant piping from the RCU(s) to the computer
equipment must take into aceount the total equivalent lineal piping restriction of 100 ft
(30.5 m) maximum, including directional and elevational changes.

Directional changes in pipe routing should be minimal, but if necessary, at 45° angles.
All refrigerant piping elbows must be long radius types.

Elevational changes in pipe routing should also be minimal. When the routing of
refrigeration piping requires a vertical rise, the total vertical rise must not exceed 25 ft
(7.6 m) maximum. In most instances, an extensive vertical rise requires the construction
of a double riser within the suction line. In this case, CRI site planning personnel will
provide the preferred design requirements for the double riser.

The following notes provide additional information for Figure 2-6:

® You must supply, route, and install the liquid-line and suction-line piping
between the HEU, the primary 10C, and the RCU. You must also supply, route,
and install the liquid-line and suction-line piping between the opticnal second
IOC, the optional SSD, and the RCU. These items must conform to CRI

engineering requirements and must be approved by CRI site planning
personnel.

® Refrigerant-grade piping components and materials for the refrigeration piping
network must be installed in accordance with locational requirements
illustrated in Figure 2-6 and must conform to CRI engineering requirements.
Variations to the illustrated piping network must be approved by CRI site
planning personnel.

¢ CRI will furnish and you must install items 1 through 8.
¢ You must furnish and install all other refrigerant piping components.

® CRI will furnish and install the flexible refrigerant hoses that connect the
liquid and suction lines to the HEU, IOC(s), and optional SSD at the time of
system instalation.

® Dimensions of refrigeration piping are standard refrigerant pipe outside
diameters in inches.

® Piping support clamps must have a compressible insert between the ¢clamp and
the refrigeration piping. ‘

® Refrigerant piping and components must not contact concrete, raised flooring,
raised floor support pedestals, water or refrigerant piping, electrical conduits,
raceways, or other fizxed or movable objects.

® All refrigerant piping and components must be assembled by you using silver
solder and silver soldering techniques in accordance with CRI engineering
requirements.

® All refrigerant piping and components must be leak tested, evacuated, and
prepared for service by you in accordance with the CRI component installation
document.

e All suction-line piping must be insulated by you after verification that it passed
all tests.
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COMPUTER ROOM FLOOR

Prepare the computer room with a static-dissipative raised floor system that allows a
minimum of 12-in. (30.5-cm) free clearance between the subfloor and the underside of the
raised floor panels. This free elearance zone accommodates routing of the various power
circuits, signal cables, and cooling components. All CRI computer equipment requires
floor cutouts for power wiring, signal-cable entrances, and in some cases, dielectric or
refrigerant-line entrances. In addition, some equipment requires reinforcement of the
raised floor due to concentrated floor loading conditions. Refer to Sections 4 through 8 of
this manual for specific equipment requirements.

The size of the raised floor panels described in this manual is 24 in. (61 ¢m) square.
Raised floor panels other than 24 in. (61 em) square must be reviewed by CRI site
planning personnel for placement of equipment, floor cutouts, and refrigeration piping.

SUPPORT PERSONNEL REQUIREMENTS

CRI provides trained field engineers (FEs) and software analysts on a econtractual basis to
support the computer system. CRI personnel on-site generally include a. field engineer-
in-charge (EIC) and one or more additional FEs, as well as an analyst-in-charge (AIC)
and one or more additional analysts.

Field Engineering Office

HR-4000 A

You must provide the FEs with a quiet office environment and the following items as a
minimum. The field engineering office should be located as close to the computer room as
possible.

® One locking office, approximately 150 ft2 (14 m2), or two offices, approximately
75 ft2 to 100 £t2 (7 m2 to 9 m2) each

® Two locking degks

® Two 3-shelf bookcases

® One locking 4-drawer file cabinet
@ One CRT table

@ Three chairs

¢ One telephone

¢ Additional items may be required due to the system configuration
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Field Engineering Repair Shop

You must provide the FEs with a maintenance repair shop environment equipped with
adequate lighting and power outlets for tools and test equipment. The field engineering
repair shop should be adjacent to the field engineering office and close to the computer
room. The repair shop must include the following items as a minimum:

One locking workshop, approximately 150 ft2 (14 m2)

One workbench with a static-dissipative work surface and power outlets
One workbench chair with static-dissipative casters

Three locking parts cabinets approximately 36 in. X 72in. (82 ¢cm X 183 cm)
Two 3-shelf bookcases

One worktable, 30 in. X 60in. (76 em X 152 cm) with a static-dissipative work
surface

Two 120-Vae, 60-Hz, 15-A circuits with National Electrical Manufacturer’s
Association (NEMA) 5-15R receptacles for the CRI module test station

One chair with static-dissipative casters

One telephone with data-quality telephone line

One locking 4-drawer file cabinet

Additional items may be required due to the system configuration

Software Analyst’s Office

You must provide the software analyst with a quiet office environment and the following
items as a minimum. Locate the seftware analyst's office as close as possible to the
computer room.

One locking office, approximately 150 ft2 (14 m2}, or two offices approximately
75 ft2 to 100 £t2 (7 m2 to 9 m?) each

Two locking desks

Two 3-shelf bookcases

One locking 4-drawer file cabinet

One worktable, 30in. X 60in. (76 cm X 152 ¢m)
Four chairs

Two telephones

One terminal connected to the CRI computer system

One terminal connected to your front-end systems

HR-4000 A
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Modem

HR-4000 A

CRI systems support personnel use a modem data communications link as a diagnostic
aid in their administration, troubleshooting, and maintenance activities.

Providing that site security restrictions allow the use of this device, you should contact
the local telephone company well in advance of the system delivery to arrange for
installation of the telephone line required for the modem. A private outside line is
recommended te avoid interruptions caused by customer PBX equipment and local
operators. Make arrangements with CRI to take care of the monthly service charges.

The CRI-supplied modem for systems located in the United States and Canada is a
Telebit Model T2SAA 19200 BPI Ext. For CRAY Y-MP8 computer system installations

outside of the United States and Canada, contact your local CRI field engineering office
for modem telephone line requirements.

The following information will be helpful when talking with the telephone company
representatives:

¢ FCCregistration number = ER95W5-16287-MD-E
¢ Transmission rate = 19.2K Baud

® The modem uses a standard telephone with a voice grade line; jack type =
RJ11C

® Touch tone /rotary dial = Touch tone preferred
® Ringerequivalence = 0.4db

¢ Externalfinternal clock = internal

¢ Grounding = chassis ground to signal ground
& Transmit level = -7dBm

® Force answer/originate = originate

® Private/dial-up line = dial-up line

® Receive long space disconnect = disabled

¢ Transmit long space disconnect = disabled

¢ Data terminal ready disconnect = enabled

® Carrier fail disconnect = enabled

® Auto-answer/manual-answer = auto-answer
® Make busy in analog loopback = disabled

® Permanent/DTR controlled auto-answer = permanent

217
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® Synchronous/asynchronous = asynchronous
® 9-bit/10-bit/11-bit character = 10-bit character

Install modem equipment prior to the installation of the computer system. Locate the
telephone and modem on the maintenance workstation table.
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The CRAY Y-MP8 computer system is available with a number of options in a variety of
system configurations. This arrangement makes it possible to configure a CRAY Y-MP8
computer system well suited to most applications, while allowing for a wide range of
expansion capabilities through additional memory, an SSD solid-state storage device,
disk drive units, I/0 channel and interface adaptations, and s0 on.

If your system is not configured with a stand-alone SSD, a false cabinet will be installed
in the S8D position. If an integrated SSD is configured, a false cabinet will be installed in
the SSD position. In other words, the CRAY Y-MP8 computer system will always have
the same external appearance regardless of whether an SSD is eonfigured.

Configurations vary from facility to facility, depending upon the application
requirements of each customer. For site planning purposes, you must know the number
and type of equipment units to be included in the initial system. It is also advantageous
to know future system expansion plans,

Table 3-1 lists the equipment and quantities available for the CRAY Y-MP8 computer
system model configurations. The range of quantities define minimum to maximum
capabilities. Detailed equipment descriptions and site planning requirements are
described in this manual, or in the Cray Peripheral Equipment Site Planning Reference
Manual, publication number HR-0089, or in the Cray Support Equipment Site Planning
Reference Manual, publication number HR-0082. The table includes references to the
appropriate section of this manual or the appropriate CRI site planning manuatl.
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Table 3-1. CRAY Y-MP8 Computer System Configuration

Quantity Equipment Refer to
1 CRAY Y-MP8 mainframe chassis (MFC) Section 4
1 I/O subsystem chassis (IOC) Section 5
1 Operators workstation (OWS) HR-0080
1 Peripheral expander cabinet HR-0080
1 Line printer HR-0080
3 CRT display terminals HR-0080
1 VME-based microcomputer HR-0080
1 Maintenance workstation (MWS) HR-0080
CRT display terminais HR-0080
1 VME-based microcomputer HR-0080
2-48 Disk storage units HR-0080
1-7 Front-end interface device(s) HR-0080
1 I0C power distribution unit (IOC/PDU) Section 7
1 MFC heat exchanger unit {HEU) Section 8
1 Refrigeration condensing unit (RCU-1) HR-0082
1-3 Motar-generator sets [MGS(s)] HR-0082
if the systemn is configured with the optional second 110
T subsystemn chassis {|OC), the following additional equipment
is included:
1 I/Q subsystem chassis (I0C) Section 5
1 I0C power distribution unit (IOC/PDU) Section 7
If the system is configured with the optional SSD solid-state
T storage device, the following additional equipment is
included:
1 SSD solid-state storage device chassis Section 6
1 SSD power distribution unit (SSD/PDU) Section 7

If the system is configured with either the optional second I/0 subsystem chassis (f0C), or the optional S8D, an RGU-4
and an additional MGS are included. Refer to the Cray Support Equipment Site Planning Reference Manual, pubfication
number HR-0082, for more information.

If your system is not configured with a stand-alone SSD, a false cabinet will be installed in the SSD position. In other
words, the CRAY Y-MP8 computer system will always have the same external appearance regardless of whether an
85D is configured.
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4 - MAINFRAME CHASSIS

WEIGHT

The CRAY Y-MP8 mainframe chassis (MFC) is a dielectric cooled unit (refer to
Figure 4-1). The memory and computer logic modules are architecturally arranged into a
single column in the front of the mainframe. The power supplies for the system are
located in the back portion of the mainframe.

The MFC is equipped with a microprocessor-based control system that monitors and
displays mainframe 400-Hz input voltage, DC output voltages of MFC power supplies,
module temperatures, dielectric-coolant pressures, and dew point.

In addition, the MFC control system contains on-off control circuitry, warning and fault
indicators, and alarm circuits.

The MFC weighs approximately 5,500 lb (2,495 kg). Average floor loading for the
mainframe is approximately 2 psi (1406 kg/m2).

LOCATION

The MFC is the focal point of all associated equipment arranged within the facility
computer room.

The location of the MFC may depend on the constraints of the dieleetric cooling,
refrigerant piping, and access requirements described in this manual.

Future expansion plans must also be considered.

ACCESS REQUIREMENTS

Adequate access to the MFC is required for maintenance activities. You must provide a
4-ft (1.2-m) minimum clearance around the base of the MFC for maintenance purposes
and the removal of raised floor panels for access to the underfloor logic cabling and
dielectrie-cooling components.

COOLING REQUIREMENTS

HR-4000 A

The MFC is cooled by dielectric coolant. The integrated circuit components are mounted
to memory and logic modules. Dielectric coolant circulates through the modules,
dissipating the heat generated by the components. The dielectric coolant is then
circulated through the heat exchanger unit (HEU), where it is cooled.
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Plan View

112.00 ———=
(284 cm)

Side View End View

77.00
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(48 cm)

pat-——————140.00
(356 cm)

Figure 4-1. CRAY Y-MP8 Mainframe Chassis (MFC) with IOC and Optional SSD
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ROOM HEAT LOADING CHARACTERISTICS

The room heat loading produced by the mainframe is approximately 33,000 Btuhr
(9,669 W),

FLOOR PREPARATION

The required orientation of the mainframe to the IOC(s) and optional stand-alone SSD is
shown in Figure 4-2. This orientation is essential to ensure that logic cabling

requirements are met. The dimensions given in Figure 4-2 can be used to locate
reference lines A-A, B-B, and C-C.

- f=—18.75

(48 cm)

A - - - - — —A
63.00
~ ,. 10.56
(160 cm) o | (27 em) |
c - — O yssojl _ c
13.00 X Tam I = V |© ~. | 1150 2250
(33 cm) /| MECH | N ~ . (29 cm)
o S~
dhe &
i
B 24.00 X 24.00

(61 em X 61 cm)
Raised Floor Panel

Figure 4-2. Standard Orientation of the CRAY Y-MP8 Computer System
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4-4

The tile size and stringer style of the computer room raised floor system will determine
how many stringers interfere with the floor penetrations and must be removed.
Additional floor support pedestals may be required to restore the structural integrity of
the floor system in areas where stringers are removed.

You must prepare several floor cutouts in order to install the MFC. Cutouts must be
located within +1/8 in. (0.32 cm) of the specified dimensions. CRI provides full-scale
templates to be used for locating and marking all MFC floor cutouts. Figures 4-3 through
4-9 are included in this manual for reference only.

Prepare all floor cutouts and install additional underfloor support pedestals prior to

system delivery. All floor cutouts must be free of burrs and sharp edges. Floor
preparation is reviewed during the final site planning meeting.

Reference
/Llne B-B

Reference
Line C—C |
C - C
Floor Cutout A
3 Additional

Floor Pedestal
(11 Locations)

Floor Cutout B

_/
d
!
|
e
Floor Cutout c/}J —
l
!
_/}/
r
|
t

Floor Cutout D

|
|
|
|
L
|
|
I
|
rk\“h—MFC Outline
|
|
d

e e

[
I
B

Floor Cutout E

Figure 4-3. MFC Floor Preparation Requirements
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The mainframe is designed to rest on a surface that is flat within *1/16 in. (0.16 cm) over
the MFC, 10C, and optional SSD area. Edging materials must not protrude above the
surface of the floor panels in this area.

Floor Cutout A

Floor cutout A permits the connection of dielectric-coolant hoses to the MFC. The
location and dimensions of floor cutout A are illustrated in Figure 4-4. Floor stringers
running through floor cutout A must be removed.

|
fet—23.00 —]
(58 cm)
~— 11,50
| (29 cm)
3.50
(9 cm)
c ! -4—- - - c
( 7.50 )
19 cm
! \—Floor Cutout A
]
[}
I
{]
1
B

Figure 4-4. Location and Dimensions of MFC Floor Cutout A
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Mainframe Chassis

Floor Cutout B

CRAY Y-MP8 Computer Systems Site Planning Reference Manual

Floor cutout B permits the underfloor routing of interconnecting data and signal cables.
The location and dimensions of floor cutout B are illustrated in Figure 4-5. Floor

stringers running through floor cutout B may remain intact and in place.

B

|t—23.00 —
(58 cm)

— 11.50
(29 cm)

15.63
(4-0'cm)

14.25
(36 cm)

Figure 4-5. Location and Dimensions of MFC Floor Cutout B

/—Floor Cutout B

HR-4000 A



CRAY Y-MP8 Computer Systems Site Planning Reference Manual

Floor Cutout C

Mainfrarne Chassis

Floor cutout C permits the connection of a dielectric-coolant hose. The location and
dimensions of floor cutout C are illustrated in Figure 4-6. Floor stringers running
through floor cutout C may remain intact and in place.

B

r— 23,00 —
(58 cm)

—nd
1

r=—11.50
(29 em)

35.00
(89 em)

5.00
(13 em)

0

/—Floor Cutout C

B

Figure 4-6. Location and Dimensions of MFC Floor Cutout C
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Floor Cutout D

Floor cutout D permits the connection of control wiring to the MFC. The location and
dimensions of floor cutout D are illustrated in Figure 4-7. Floor stringers running
through floor cutout D may remain intact and in place.

B
et— 235,00 —]
(58 cm)
— —— 11,50
I (29 cm)
!
45.25
(115 em) "
¥ Floor Cutout D
13.75 /
(35 cm)

B
Figure 4-7. Location and Dimensions of MFC Floor Cutout D
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Floor Cutout E

Floor cutout E permits the connection of 400-Hz power and a dielectric-coolant hose to the
MFC. The location and dimensions of floor cutout E are illustrated in Figure 4-8. Floor
stringers running through floor cutout E must be removed.

B

85.13
(165 cm)

/ Floor Cutout E
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Figure 4-8. Location and Dimensions of MFC Floor Cutout E

HR-4000 A 4-9



Mainframe Chassis CRAY Y-MP8 Computer Systems Site Planning Reference Manual

Floor Support Pedestals

The MFC’s concentrated floor loading characteristics require installation of additional
floor support pedestals. You must furnish and install approximately 11 additional floor
support pedestals to reinforce the computer room floor panels after floor cutouts and holes
are made (refer to Figure 4-9). Additional floor support pedestals may also be required to
restore the structural integrity of the floor system where stringers that interfere with
floor penetrations are removed.

B
(z}f'zs)
' cm
1.00
(3 em) I (52'221)
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47.
(119 c::tr)n) [ x
B2,
71.00
a0 cm) -
(191 cm)

A B
1 Y
1
I Additional
1 Floor Pedestal
I (11 Locations)
B

Figure 4-9. MFC Pedestal Locations
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POWER WIRING REQUIREMENTS

You must provide and install the following power and control wiring for the MFC:
® One 120-Vac, 60-Hz, 3-wire (including ground) circuit
® One 208-Vag, 3-phase, 5-wire (including ground), 400-Hz circuit rated at 300 A

® One 5-wire control circuit between the MFC and the No. 1 MGS for remote
control of the MGSs

® One 2-wire shielded cable between the MFC and the No. 1 MGS for remote
voltage control of the MGSs

® One 5-wire control circuit between the MFC and the primary I0C/PDU

All electrical connections are accessed through floor cutouts D and E. Knockouts are
provided for cable restraint. Individual conductors must extend 2 ft (0.61 m) above the
raised floor panel cutouts to ensure adequate length for termination. Refer to the basic
wiring diagrams in Section 2, Figures 2-3 and 2-4.

EARTH GROUNDING REQUIREMENTS

You must install one CRI-supplied braided ground strap between the MFC and the
computer room signal-ground reference system. Refer to "Equipment Grounding
Requirements” in Section 2 of this manual for additional information regarding
equipment grounding.
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5 - /O SUBSYSTEM CHASSIS

WEIGHT

The I/O subsystem chassis (I0C) is a refrigerant-cooled unit (refer to Figure 5-1). The
I0C memory and logic are architecturally integrated into an ultra-compact central
assembly composed of four vertical columns in a wedge configuration. Power supplies for
each column rest beside the column base, forming a semicircular bench. When
disassembled for shipment, the IOC breaks down into two power-supply assemblies plus
the central assembly (refer to Section 2, Figure 2-2).

The requirements in this section alsc apply to IOCs with an SSD solid-state storage
device integrated into the IOC.

The floor preparation requirements in this section also apply to the optional stand-alone
SSD chassis.

The 10C weighs approximately 3,220 Ib (1,460 kg). The central assembly weighs
approximately 2,050 b (930 kg). The two power supplies each weigh approximately
5851b (265 kg). Central assembly floor loading is approximately 5 psi (3,515 kg/m2), and
power supply floor loading is 1 psi (703 kg/m?2).

LOCATION

The primary I0C must be located and attached to the CRAY Y-MP8 mainframe chassis
(MFC) as illustrated in Section 4, Figure 4-2. This location is also required when the I0C
is configured with an integrated SSD.

The optional second IOC may be located up to 9.5 ft (2.9 m) from the MFC. Section 4,
Figure 4-2, illustrates the recommended location.

ACCESS REQUIREMENTS

HR-4000 A

Adequate access to the IOC is required for maintenance activities. You must provide a
4-ft (1.2-m) minimum clearance around the base of the I0C for maintenance purposes
such as the removal of raised floor panels for access to the underfloor refrigeration piping
network.
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Plan View
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Figure 5-1. I/0 Subsystem Chassis (10C)
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COOLING REQUIREMENTS

The refrigerant-cooled IOC dissipates heat from the integrated circuits throughout the
I0C memory and logic sections and power-supply assemblies. To protect the integrated
circuits and power supplies from overheating, the IOC incorporates refrigeration
components built into the power-supplies and the central assembly.

The refrigeration condensing unit{s) [RCU(s)] contains other major components of the
refrigeration system. Refer to the Cray Support Equipment Site Planning Reference

Manual, publication number HR-0082 and the “Refrigerant Piping Requirements”
subsection in Section 2 of this manual.

ROOM HEAT LOADING CHARACTERISTICS

The room heat loading produced by the IOC is approximately 4,000 Btu/hr (1,170 W).
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FLOOR PREPARATION

You must prepare several floor cutouts and various holes in order to install the IOC.
Cutouts and holes must be located within £1/8 in. (0.32 em) of the specified dimensions.
Figures 5-2 through 5-8 illustrate the floor preparation requirements and are included in
this manual for reference only. CRI provides full-scale templates to locate and mark all
I0C floor cutouts.

The optional SSD solid-state storage device requires the same floor preparations as the
I0C. Refer to Section 6 for more information regarding the SSD.

The floor panel size and stringer style of the computer room’s raised floor system
determines how many stringers interfere with floor penetrations and require removal.
Additional floor support pedestals are required to restore the structural integrity of the
floor system in areas where stringers are removed.

Prepare all floor cutouts and install additional underfloor support pedestals prior to
system delivery. All floor cutouts must be free of burrs and sharp edges. Floor
preparation is reviewed during the final site planning meeting.

The I0C must rest on a surface that is flat within *1/16 in. (0.16 ¢m) over the IOC area.
Edging material must not protrude above the surface of the floor panels within the unit
base area.

Reference B
Line B~B
Floor Cutout B
(2 Locations)

Additional
Floor Pedestal
(13 Locations)

3.00 (8 cm) Dia. Hole

Reference (5 Locations)
Line A—A
Floor Cutout A | 3.0 (9 cm) Dia. Hole

Figure 5-2. I0C or SSD Chassis Floor Preparation Requirements

HR-4000 A



CRAY Y-MP8 Computer Systems Site Planning Reference Manual KO Subsystem Chassis

Floor Cutout A

Floor cutout A permits the underfloor routing of interconnecting data and control signal
cables between the IOC or SSD and other equipment. The location of floor cutout A is
illustrated in Figure 5-3. Floor stringers running through floor cutout A may remain
intact and in place. Dimensions for floor cutout A are given in Figure 5-4.

B

A_-
Floor Cutout A ! (8 cm)
— 8.38
B (21 em)

Figure 5-3. Location of IOC or SSD Chassis Floor Cutout A

-——— 21,15 ———
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- 10,56
(27 em)

I .

5.25 (21 cm)
(13 em)

!

8.38"'

(21 cm)

16.75
(43 cm)

Figure 5-4. Dimensions of I0C or SSD Chassis Floor Cutout A
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Floor Cutout B

The two cutouts labeled floor cutout B permit the connection of refrigeration hoses and
60-and 400-Hz power wiring. The location of each floor cutout B is illustrated in
Figure 5-5. Dimensions of floor cutout B are illustrated in Figure 5-6. Floor stringers
running through these floor cutouts must be removed.

~=—23.38 —op=—21.88 —=

(59 cm) (56 em)

—= ls— 12.88

(33 cm)

Floor Cutout B
(2 Locations)

37.38 T ] 36.06
(95 cm) (92 cm)
30.31 33.63
(77 em) : (85 2m)

Figure 5-5. Locations of IOC or SSD Chassis Floor Cutout B

Figure 5-6. Dimensions of IOC or SSD Chassis Floor Cutout B
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Refrigeration Hose Access Holes

Figure 5-7 illustrates the location of five 3-in. (7.62-cm) and one 3 1/2-in. (8.89-¢m)
diameter holes that allow the conneetion of refrigeration hoses to the I0C. Floor
stringers running through the access holes must be removed.

B
L—16.69 —=

I (42 cm)

9.00 —= -

3.00 (8 cm) Dia. Hole (23 em} |
(5 Locations)

/
‘ I
15.31
{39 cm)

10.19 l 17.13

(26 cm) (44 cm)
- - -—A
!

3.88
(10 cm)

]
——l 11.88
(30 em)
B .
3.50 (9 em) Dia. Hole

Figure 5-7. 10C or SSD Chassis Hole Locations
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Floor Support Pedestals

The I0C’s concentrated floor loading characteristics require installation of additional
floor support pedestals. You must furnish and install approximately 13 additional floor
support pedestals to reinforee the computer room floor panels after floor cutouts and holes
are made (refer to Figure 5-8). Additional floor support pedestals may be required to
restore the structural integrity of the floor system where stringers that interfere with
floor penetrations are removed.

PIPING REQUIREMENTS

You must install refrigeration piping components underneath the computer room floor
for the IOC. You must also install the RCU. Refer to the “Refrigerant Piping
Requirements” subsection in Section 2 of this manual for detailed piping requirements.

POWER WIRING REQUIREMENTS

You must provide and install the following power wiring for the IOC:

® Ten 400-Hz, 5-wire (including ground) circuits from the IOC/PDU to the IOC
power supplies

® Two 400-Hz, 4-wire (including ground) circuits from the IOC/PDU to the IOC
power supplies

® One 60-Hz, 3-wire (including ground) circuit from the I0C/PDU to the 10C
power supplies

All electrical connections are performed within the power supply sections accessed
through floor cutout B. There are 3/4-in. (1.9-¢cm) knockouts provided for cable restraint.
Individual conductors must extend 4 ft (1.2 m) above the false floor cutouts to ensure
adequate length for termination. Refer to Section 2, Figure 2-3 for the basic power wiring
diagram.

EARTH GROUNDING REQUIREMENTS

You must install four CRI-supplied braided ground straps between the IOC and the
computer room signal-ground reference system. Refer to the “Equipment Grounding
Requirements” subsection in Section 2 of this manual for additional information
regarding equipment grounding.
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Figure 5-8. IOC or SSD Chassis Pedestal Locations
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6 - SSD SOLID-STATE STORAGE DEVICE CHASSIS

The optional SSD solid-state storage device is a refrigerant-cooled unit (refer to
Figure 6-1). The SSD memory and logic are architecturally integrated into an ultra-
compact central assembly composed of four vertical columns in a wedge configuration.
Power supplies for each column rest beside the column base, forming a semicircular
bench. When disassembled for shipment, the SSD breaks down into two power-supply
assemblies plus the central assembly (refer to Section 2, Figure 2-2).

This section applies to the stand-alone SSD only. For configurations with the SSD
integrated into the I/O Subsystem chassis (IOC), refer to Section 5 of this manual for IOC
site planning requirements.

The stand-alone SSD chassis has the same floor preparation requirements as the IOC.
Refer to Section 5 of this manual for SSD and FOC fleor preparation requirements.

Hf your system is not configured with a stand-alone SSD, a false cabinet will be installed
in the 88D position. If an integrated SSD is configured, a false cabinet will be installed in
the SSD pesition. In other words, the CRAY Y-MP8 computer system will always have
the same external appearance regardless of whether an SSD is configured.

WEIGHT

The SSD weighs approximately 3,220 Ib (1,460 kg). The central assembly weighs
approximately 2,050 Ib (930 kg). The two power supplies each weigh approximately
585 1b (265 kg). Central assembly floor loading is approximately 5 psi (3,515 kg/m2), and
power supply floor loading is 1 psi (703 kg/m2).

LOCATION

The SSD chassis must be located and attached to the CRAY Y-MP8 mainframe chassis
(MFC) as illustrated in Section 4, Figure 4-2.

ACCESS REQUIREMENTS

Adequate access to the SSD is required for maintenance activities. You must provide a
4-ft (1.2-m) minimum clearance around the base of the SSD for maintenance purposes

such as the removal of raised floor panels for access to the underfloor refrigeration piping
network,
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Plan View
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Figure 6-1. SSD Solid-state Storage Device
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I3

COOLING REQUIREMENTS

The refrigerant-cooled SSD dissipates heat from the integrated circuits throughout the
SSD memory and logic sections and power-supply assemblies. To protect the integrated
circuits and power supplies from overheating, the SSD incorporates refrigeration
components built into the central and power-supply assemblies.

The refrigeration condensing unit(s) [RCU(s)] contains other major components of the
refrigeration system. Refer to the Cray Support Equipment Site Planning Reference
Manual, publication number HR-0082 and the “Refrigerant Piping Requirements”
subsection in Seetion 2 of this manual.

ROOM HEAT LOADING CHARACTERISTICS

The room heat loading produced by the SSD is approximately 4,000 Btwhr (1,170 W),

FLOOR PREPARATION

You must prepare several floor cutouts and various holes in order to install the SSD.
Cutouts and holes must be located within £1/8 in. (0.32 em) of the specified dimensions.
The floor preparation requirements for the SSD are identical to those of the I0C as
illustrated in Section 5, Figures 5-2 through 5-8, and are included in this manual for
reference only. CRI provides full-scale templates to locate and mark all SSD floor
cutouts.

The floor panel size and stringer style of the computer room raised floor system
determines how many stringers interfere with floor penetrations and require removal,
Additional floor support pedestals are required to restore the structural integrity of the
floor system in areas where stringers are removed.

Prepare all floor cutouts and install additional underfloor support pedestals prior to
system delivery. All floor cutouts must be free of burrs and sharp edges. Floor
preparation is reviewed during the final site planning meeting.

The SSD must rest on a surface that is flat within £1/16 in (0.16 ¢m) over the SSD area.
Edging material must not protrude above the surface of the floor panels within the unit
base area.

PIPING REQUIREMENTS

HR-4000 A

You must install refrigeration piping components underneath the computer room floor
for the SSD. You must also install the RCU. Refer to the “Refrigerant Piping
Requirements” subsection in Section 2 of this manual for detailed piping requirements,
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POWER WIRING REQUIREMENTS

You must provide and instali the following power wiring for the SSD:

® Nine 400-Hz, 5-wire (including ground) circuits from the SSD power
distribution unit (SSD/PDU} to the SSD power supplies.

@ Three 400-Hz, 4-wire {including ground) circuits from the SSD/PDU to the SSD
power supplies.

All electrical connections are performed within the power-supply sections accessed
through floor eutout B. There are 3/4-in. (1.9-¢m) knockouts provided for cable restraint.
Individual conductors must extend 4 ff (1.2 m) above the raised floor panel cutouts to
ensure adequate length for termination. Refer to the basic power wiring diagram in
Section 2, Figure 2-3.

EARTH GROUNDING REQUIREMENTS

You must install four CRI-supplied braided ground straps between the S5D and the
computer room signal-ground reference system. Refer to the "Earth Grounding
Requirements” subsection in Section 2 of this manual for additional information
regarding equipment placement.
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7 - POWER DISTRIBUTION UNITS

The I/O Subsystem chassis power distribution unit (I0C/PDU) and the SSD solid-state
storage device power distribution unit (SSD/PDU) are manufactured by CRI and are
integral parts of the CRAY Y-MP8 computer systems. This section provides site
preparation requirements for installation of the IOC/PDU and SSD/PDU in your facility.

I0C POWER DISTRIBUTION UNIT

Weight

Location

The IOC/PDU (refer to Figure 7-1) is a fan-cooled unit that uses room air for cooling
purposes. It contains variable transformers for the control of input power to the power
supplies located around the base of the IQC.

The IOC/PDU is equipped with a microprocessor-based control system that monitors and
displays I0C/PDU 400-Hz input voltage, DC output voltages of IOC power supplies,
column temperatures, and dew point.

In addition, the IOC/PDU contains on-off control circuitry, warning and fault indicators,
and alarm circuits.

The IOC/PDU weighs approximately 950 1b (431 kg).

You must locate the IOC/PDU in the computer room within the equipment separation
limits illustrated in Section 9 of this manual. Position the IOC/PDU so that the controls

and indicators on the front panel are fully visible from the maintenance workstation
(MWBS) display terminals,

Access Requirements

You must provide a 3-ft (.91-m) minimum clearance between the back of the [OC/PDU
and any other equipment or wall surface to ensure proper circulation of intake and

exhaust air and to allow for maintenance. A 2-in. (5-cm) side clearance is required as
well.

Cooling Requirements

HR-4000 A

The IOC/PDU is a fan-cooled unit that uses room air for cooling purposes. If your
computer room uses the underfloor area to supply conditioned air, air grilles, or
perforated floor panels must be placed in the floor immediately in back of the IOC/PDU.
If your computer room does not use the underfloor area to supply conditioned air, you
must ensure that cool air is supplied to the air inlet openings at the back of the IOC/PDU.
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Plan View
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Figure 7-1. IOC Power Distribution Unit (I0C/PDU)
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Room Heat Loading Characteristics

The room heat loading produced by the IOC/PDU is approximately 3,200 Btuw/hr (940 W).

Floor Preparation

You must prepare a single floor cutout directly beneath the IOC/PDU for the entrance of
power and control cables (refer to Figure 7-2). Floor stringers are not permitted in the
cutout area. Additional underfloor support (not shown) may also be required to keep the
cut floor panels in place, depending on the type of floor construction used in the facility.
The floor cutout must be free of burrs and sharp edges.
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Figure 7-2. I0C/PDU Floor Cutout
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Power Wiring Requirements
You must provide and install the following power and control wiring for the IOC/PDU:
® Two incoming 400-Hz, 5-wire (including ground) circuits
® One incoming 60-Hz, 3-wire (including ground) circuit

¢ Ten outgoing 400-Hz, 5-wire (including ground) circuits to the IOC power
supplies

® Twe outgoing 400-Hz, 4-wire (including ground) circuits to the I0C power
supplies

® One outgoing 60-Hz, 3-wire (including ground) circuit to the IOC power supplies
® One 3-wire (including ground) cireuit to the IOC liquid-line solenoid valve

If the I0C/PDU is the primary I0C’s PDU, you must supply and install the following
additional control wiring:

® One 5-wire control circuit between the IOC/PDU and the CRAY Y-MP8
mainframe

If the IOC/PDU is the optional secondary 10C’s PDU, you must supply and install the
following additional control wiring:

® One 5-wire control circuit between the IOC/PDU and the SSD/PDU
All electrical connections are made inside the cabinet base from the back of the unit.
When preparing these cireuits, you must allow 2 ft (0.61 m) of excess wire length above
the floor surface to ensure adequate wire length for termination. All additional
nonpower cables are supplied and installed by CRI at the time of system installation.
Earth Grounding Requirements
You must install one CRI-supplied braided ground strap between the IOC/PDU and the
computer room signal-ground reference system. Refer to the “Equipment Grounding

Requirements” subsection in Section 2 of this manual for additional information
regarding equipment grounding,
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SSD POWER DISTRIBUTION UNIT

Weight

Location

The SSD/PDU (refer to Figure 7-1) is a fan-cooled unit that uses room air for cooling
purposes. It contains variable transformers for the control of input power to the power
supplies located around the base of the SSD.

The SSD/PDU is equipped with a microprocessor-based control system that monitors and
displays SSD/PDU 400-Hz input voltage, DC output voltages of SSD power supplies,
column temperatures, and dew point.

In addition, the SSD/PDU contains on-off control circuitry, warning and fault indicators,
and alarm circuits.

The SSD/PDU weighs approximately 950 1b (431 kg).

You must locate the SSD/PDU in the computer room adjacent to the IOC/PDU and within
the equipment separation limits illustrated in Section 9 of this manual. Position the
SSD/PDU so that the controls and indicators on the front panel are fuily visible from the
MWS display terminals.

Access Requirements

You must provide a 3-ft (.91-m) minimum clearance between the back of the cabinet and
any other equipment or wall surface to ensure proper circulation of intake and exhaust
air and to allow for maintenance. A 2-in. (5-cm) side clearance is required as well.

Cooling Requirements

The SSD/PDU is a fan-cooled unit that uses room air for cooling purposes. If your
computer room uses the underfloor area to supply conditioned air. air grilles or
perforated floor panels must be placed in the floor immediately in back of the SSD/PDU.
If your computer room does not use the underfloor area to supply conditioned air, you
must ensure that cool air is supplied to the air inlet openings at the back of the SSD/PDU.

Room Heat Loading Characteristics

HR-4000 A

The room heat loading produced by the SSD/PDU is approximately 3,200 Btwhr (940 W).
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Figure 7-3. SSD Power Distribution Unit (SSD/PDU)
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Floor Preparation

You must prepare a single floor cutout directly beneath the SSD/PDU for the entrance of
power and control cables (refer to Figure 7-4). Floor stringers are not permitted in the
cutout area. Additional underfloor support (not shown) may also be required to keep the
cut floor panels in place, depending on the type of floor construction used in the facility.
The floor cutout must be free of burrs and sharp edges.

Power Wiring Requirements

You must supply and install the following power and control wiring for the SSD/PDU:

Two incoming 400-Hz, 5-wire (including ground) circuits
One incoming 60-Hz, 3-wire (including ground) ¢ircuit

Nine outgoing 400-Hz, 5-wire (including ground) circuits to the SSD power
supplies

Three outgoing 400-Hz, 4-wire (including ground) cireuits to the SSD power
supplies

One 5-wire control circuit between SSD/PDU and the optional second IOC/PDU
(if configured)

One 4-wire control circuit to the RCU
One 3-wire circuit (including ground) to the SSD liquid-line solenoid valve
One 5-wire circuit to the number 2 MGS

One 2-wire shielded cable to the number 2 MGS

All electrical connections are made inside the cabinet base from the back of the unit.

When preparing these circuits, allow 2 ft (0.61 m) of excess wire length above the floor
surface to ensure adequate wire length for termination. All additional nonpower cables
are supplied and installed by CRI at the time of system installation.

Earth Grounding Requirements

You must install one CRI-supplied braided ground strap between the SSD/PDU and the
computer room signal-ground reference system. Refer to the “Equipment Grounding
Requirements” subsection in Section 2 of this manual for additional information
regarding equipment grounding.
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Figure 7-4. SSD/PDU Floor Cutout
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8 - HEAT EXCHANGER UNIT

WEIGHT

The heat exchanger unit (HEU) is manufactured by CRI and is an integral element of the
CRAY Y-MPS8 computer system. The HEU (refer to Figure 8-1) contains a pump and
associated controls required to circulate the dielectric coolant through the
CRAY Y-MP8 computer system’s MFC. It also houses a dielectric coolant-to-refrigerant
heat exchanger. Heat generated by the components within the MFC is transferred to the

HEU through the dielectric coolant and then transferred to the RCU’s refrigeration
circuitry.

The HEU weighs approximately 1,800 Ibs (816 kg).

LOCATION

The standard location for the HEU is illustrated in Figure 8-2. This location ensures
satisfaction of the dielectric-coolant hose lengths. If facility constraints prevent locating

the HEU as illustrated, alternative locations must be discussed with CRI's site planning
personnel.

ACCESS REQUIREMENTS

You must provide a 2-ft (0.61-m) minimum clearance around all sides of the HEU for
maintenance purposes.

COOLING REQUIREMENTS

The HEU is primarily refrigerant-cooled.

ROOM HEAT LOADING CHARACTERISTICS

HR-4000 A

The room heat loading produced by the HEU is approximately 4,717 Btu/hr (1,380 W).
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Figure 8-1. CRAY Y-MP8 Heat Exchanger Unit (HEU)
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PIPING REQUIREMENTS

You must install the refrigeration piping to connect the HEU to the RCU prior te
computer system installation. Piping must be installed as illustrated in Seetion 2
(Figure 2-6). For more details on refrigeration piping, refer to Section 2 of this manual.

At the time of computer system installation, CRI personne! moves the HEU into position

and connects flexible refrigeration hoses with special liquid- and suction-line adapters to
your refrigeration piping,

DIELECTRIC-COOLANT HOSE REQUIREMENTS

CRI personnel supply and install all dieleetric coolant hoses and manifolds between the
MFC and HEU (refer to Section 2, Figure 2-5) at the time of system installation.

FLOOR PREPARATION

The HEU requires two floor cutouts (refer to Figure 8-3) for the entrance of refrigeration
piping, dielectric cooling hoses, and power and control wiring. Floor cutouts must be free
of burrs and sharp edges.

POWER WIRING REQUIREMENTS

You must supply and install the following circuits for the HEU:

® One incoming 460-Vac, 3-phase, 60-Hz (or 398-Vac, 50-Hz} 4-wire circuit
(including ground) rated at 50 A

® One 2-wire control circuit to the RCU

When preparing this circuit, allow 2 ft (0.61 m) of excess wire length above the floor
surface to ensure adequate wire length for termination.

EARTH GROUNDING REQUIREMENTS

You must install one CRI-supplied braided ground strap between the HEU and the
computer room signal-ground reference system. Refer to "Equipment Grounding
Requirements” in Section 2 of this manual for additional information regarding
equipment grounding.
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9 - EQUIPMENT SEPARATION LIMITS

This section discusses the restrictions associated with the arrangement of CRAY Y-MP8
computer system equipment. Technical data and references contained within this section
are intended as an overview of general requirements and are given for a typical
installation only. Many of the detailed requirements vary from site to site; therefore,
some of this information may change.

You must prepare drawings and adequate documentation to provide specific, detailed
information about the arrangement and location of individual CRI equipment units. You
should submit proposed floor plans for review and approval at an early stage of the site
planning sequence. Prior to beginning site preparations, CRI site planning personnel
must approve the proposed equipment arrangement.

GENERAL REQUIREMENTS

The arrangement of computer equipment within the facility must meet certain
placement and separation requirements while satisfying the following general
requirements:

® Personnel safety

® The highest degree of system performance achievable
® Satisfactory system installation

® Satisfactory operator and maintenance access

Although many different equipment arrangements are feasible, all must meet the signal
cable and refrigerant piping length restrictions. Consideration should also be given to
the 400-Hz power wiring lengths to minimize voltage drops.

FLOOR PLAN ARRANGEMENTS

HR-4000 A

Figure 9-1 illustrates equipment separation limits for the CRAY Y-MPS8 computer
system. The optional SSD and second IOC are included in this illustration. Figure 9-2
illustrates an acceptable arrangement of a CRAY Y-MP8 computer system. This floor
plan represents a computer room of 896 ft2 (83 m2). The equipment units are located on a
14 X 16 grid, each grid representing a 24 in. square (61 cm) computer room floor panel. A
triangular symbol located on each of the equipment units indicates the operator’s access
to the equipment unit.

Figure 9-2 does not illustrate the front-end interface cabinet (FEC-1), refrigeration
condensing unit(s) [RCU(s)], and motor-generator sets [MGS(s)] due to their possible
remote locations.
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HR-4000 A



READER COMMENT FORM

CRAY Y-MP8 Computer Systems Site Planning Reference Manual HR-4000 A
Mainframes with S/N 1014, 1016 and up

Your comments help us to improve the quality and usefulness of our publications. Please use the space provided
below to share with us your comments. When possible, please give specific page and paragraph references.

NAME

JOBTITLE
. =R Y

ADDRESS
CITY STATE ZIP

DATE




FOLD
| || " | NO POSTAGE
NECESSARY
IF MAILED
N THE
UNITED STATES
. ]
.|
. ]
I
BUSINESS REPLY CARD ——
FIRST CLASS  PERMIT NO 6184 ST PAUL MK e —
POSTAGE WILL BE PAID BY ADDRESSEE .. "] '
. ]
. ]
=
]
Attention: HARDWARE PUBLICATIONS s
770 Industrial Boulevard i i
Chippewa Falls, Wl 54729
|
|
— - Tl
FOLD

STAPLE

sl oo oL Bl

3N SIHL ONOTVY LND



READER COMMENT FORM

CRAY Y-MP8 Computer Systems Site Planning Reference Manual HR-4000 A
Mainframes with S/N 1014, 1016 and up

Your comments help us to improve the quality and usefulness of our publications. Please use the space provided
below to share with us your comments. When possible, please give specific page and paragraph references.

NAME

JOB TITLE
FIRM ==A '

ADDRESS
CITY STATE. ZIP

DATE




INF SIHL ONOTV LND

FOLD
| || " | NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES
. ]
. ]
BUSINESS REPLY CARD —
FIRST CLASS  PERMIT ND 6184 ST PAUL MN ———
POSTAGE WILL BE PAID BY ADDRESSEE . ] I
- 1
e ———
. ]
Attention: HARDWARE PUBLICATIONS =eessss— |
770 Industrial Boulevard S G B
Chippewa Falls, Wl 54729
|
FOLD

STAPLE







	HR400_0-0
	HR400_0-1
	HR400_0-3
	HR400_0-5
	HR400_0-6
	HR400_0-7
	HR400_0-8
	HR400_0-9
	HR400_0-10
	HR400_1-1
	HR400_1-2
	HR400_1-3
	HR400_1-4
	HR400_2-1
	HR400_2-2
	HR400_2-3
	HR400_2-4
	HR400_2-5
	HR400_2-6
	HR400_2-7
	HR400_2-8
	HR400_2-9
	HR400_2-10
	HR400_2-11
	HR400_2-12
	HR400_2-13
	HR400_2-14
	HR400_2-15
	HR400_2-16
	HR400_2-17
	HR400_2-18
	HR400_3-1
	HR400_3-2
	HR400_4-1
	HR400_4-2
	HR400_4-3
	HR400_4-4
	HR400_4-5
	HR400_4-6
	HR400_4-7
	HR400_4-8
	HR400_4-9
	HR400_4-10
	HR400_4-11
	HR400_5-1
	HR400_5-2
	HR400_5-3
	HR400_5-4
	HR400_5-5
	HR400_5-6
	HR400_5-7
	HR400_5-8
	HR400_5-9
	HR400_6-1
	HR400_6-2
	HR400_6-3
	HR400_6-4
	HR400_7-1
	HR400_7-2
	HR400_7-3
	HR400_7-4
	HR400_7-5
	HR400_7-6
	HR400_7-7
	HR400_7-8
	HR400_8-1
	HR400_8-2
	HR400_8-3
	HR400_8-4
	HR400_8-5
	HR400_9-1
	HR400_9-2
	HR400_9-3
	HR400_rcf1a
	HR400_rcf1b
	HR400_rcf2a
	HR400_rcf2b
	HR400_x99backCover

