








UPTIME INSTITUTE FAULT TOLERANT DUAL POWER, VERSION 2.0 EMC CX3-10 Disk Storage System with Single Phase Power

Functional Testing

The EMC CX3-40 Storage System was set up with one AC power cord attached to a utility source while the second AC power line
cord was attached to a Pacific Power AC Power System, where both voltage and frequency could be controlled. The utility source
supplied power at 208 V single phase and 60 hertz (Hz). The Pacific Power AC Power System source was used to create two dif-
ferent worst-case power conditions: 90 V, 47 Hz and 264 V, 63 Hz. A full set of tests was run under each condition.

The first set of tests was to verify the EMC CX3-40 Storage Subsystem would continue to function across the entire range of the
operating voltage and frequency specification. To verify this, a Brown Out test was conducted raising the voltage above the 264 V
and below the 90 V limits. The power system dropped AC power and switched to the SPS batteries at 291 V and 83 V.

The functionality of the EMC CX-40 Storage System and any errors were monitored using a PC-based data acquisition system
that simulates an operatot’s console in a functioning computer facility. Any errors are reported through the SPE, which was
exercised by the I/O simulation program continuously throughout the cettification testing. This routine was scrolled actoss the
console continuously throughout the petiod of Certification and no I/O etrors occurtred in that time. The loss of AC power and
its restoration were recorded on the console. Soft copies of these logs were saved and provided for analysis.

Test procedures consisted of Dr. Bob Sullivan calling out the power-off and power-on sequences, members of the EMC Techni-
cal Staff controlling the power to the AC line cords, and Dr. Sullivan observing the control console. This process was repeated for

each test sequence.

At the end of the manipulation of the A and B power sources, the EMC CX3-80 Storage System was powered off and brought
up with a single power soutce at 208 V/60 Hz, 180 V/47 Hz, and then at 264 V/63 Hz, independently using both A and B power

source.

The cutrent was monitoted on the two AC power soutces, with powet sources at 208 V/60 Hz, 180 V/47 Hz, and then at 264
V/63 Hz was found to be within 10 petcent of the average under all conditions.
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Specification Criteria and Test Results

Criteria #1

STATUS: PASS

Description: If either one of two AC power soutces fails or is out-of-tolerance, the equipment must start-up ot con-
tinue uninterrupted operation with no loss of data, reduction in hardware functionality, performance, capacity, or
cooling.

Testing Procedure and Results: Power was interrupted to each line cord following the sequence outlined in Version 2.0 of
the specification. Under all power conditions, including variations in voltage and frequency, the EMC CX3-40 Storage System
continued to function without error, loss of functionality, performance, capacity, or cooling. The EMC CX3-40 Storage System
started up with a single line cord, using the nominal 208 V/60 Hz soutce as well as 90 V/47 Hz and 264 V/63 Hz sources.

Criteria #2

STATUS: PASS

Description: After the return of either AC power source from a failed or out-of-tolerance condition, during which
acceptable power was continuously available from the other AC power source, the equipment will not require a power-
down, IPL or human intervention to restore data, hardware functionality, performance, or capacity.

Testing Procedure and Results: When power was restored during the sequence of testing under all power conditions,
including variations in voltage and frequency, the EMC CX3-40 Storage System continued to function without error, loss of func-
tionality, performance, capacity, or cooling;

Criteria #3

STATUS: PASS

Description: The first or second AC power source may fail 10 seconds after the return of the first or second AC power
source from a failed or out-of-tolerance condition with no loss of data, reduction in hardware functionality, perfor-
mance, capacity, or cooling.

Testing Procedure and Results: In all power-off, power-on tests conducted, power was turned off and/or restored in less
than the 10-second criteria. The sequence could occur in less than five seconds, and all testing times were less than 10 seconds.

Criteria #4

STATUS: PASS

Description: The two AC power sources can be out of synchronization with each having a different voltage, frequency,
phase rotation, and phase angle as long as the power characteristics for each separate AC source remain within the
range of the manufacturer’s published specifications and tolerances.

Testing Procedure and Results: All tests were run with the two AC input power sources that had different voltages and
frequencies that were deliberately out of synchronization. Under all power conditions, including variations in voltage, frequency,
and synchronization, the EMC CX3-40 Storage System continued to function without error, loss of functionality, performance,
capacity, or cooling,

Uptime

Test Report 07-056, ©2003-2007 Uptime Institute, Inc.®



UPTIME INSTITUTE FAULT TOLERANT DUAL POWER, VERSION 2.0 EMC CX3-10 Disk Storage System with Single Phase Power

Criteria #5

STATUS: PASS

Description: Both AC power inputs must terminate within the manufacturer’s equipment. All components in the AC
power train, including the DC power supply, can be safely concurrently maintainable.

Testing Procedure and Results: The two power cords for each of the EMC CX3-40 Storage System enclosures terminate
within the unit itself. Strain relief is provided on the unit to ensure the power cords can not be inadvertently disconnected. Within
the 2N power system all components down to the DC power supplies are concurrently maintainable.

Criteria #6

STATUS: VARIATION

Description: Internal or external active AC input switching devices (e.g., static transfer switches) are not acceptable.

Testing Procedure and Results: There is a relay in the SPS module which transfers battery power to the DC power supply
when AC power is lost. This is considered a variation, instead of a failure, because of the dual power design of the EMC system.
This relay is not a single point of failure, which is the normal concern for a static transfer switch. In addition, EMC has put in
place procedures to monitor and manage the SPS module. All components of the SPS module are contained in a sealed FRU. All
components of the SPS module are regularly checked under load. If any aspect of the module does not meet specification, the
Storage System calls home and an EMC CE is dispatched with the proper FRU for replacement.

Criteria #7

STATUS: PASS

Description: A fault inside the manufacturer’s equipment, which results in the failure of one AC power soutce, shall
not be transferred to the second AC power source causing it to also fail.

Testing Procedure and Results: The two AC power sources are configured in such a way that an internal failure in one AC
source cannot migrate to the other source causing it also to fail.

Criteria #8

STATUS: PASS

Description: An internal Uninterruptible Power System (UPS) or internal power batteries (batteties for cache memory
are acceptable) or other energy storage equivalents are allowable only for the purpose of a prompt, orderly shutdown.
The existence and volt-ampere capacity of an internal UPS or batteries and the time required for a prompt orderly
shutdown must be identified.

Testing Procedure and Results: The SPS module, supporting the SPE and first DAE, has enough power to offload cache
memory to the Vault Drives in the first DAE. Power from the SPS is terminated when the cache memory has been transferred or
after 90 seconds, whichever comes first.

Uptime

Test Report 07-056, ©2003-2007 Uptime Institute, Inc.®



UPTIME INSTITUTE FAULT TOLERANT DUAL POWER, VERSION 2.0 EMC CX3-10 Disk Storage System with Single Phase Power

Criteria #9

STATUS: PASS

Description: For single or three-phase power sources, with both AC power inputs available and with both inputs opet-
ating at approximately the same voltage, the normal load on each power source will be shared within 10 percent of the
average.

Testing Procedure and Results: Under the configuration tested, the two power sources were evenly balanced, within the 10
percent requirement of the specification.

Criteria #10

STATUS: NOT APPLICABLE

Description: For three-phase power soutrce configurations, the normal load on each phase will be within 10 percent of
the average.

Testing Procedure and Results: Not applicable in this single phase test.

Criteria #11

STATUS: PASS

Description: An external alarm must alert the user within 60 seconds via the equipment’s software of the host’s operat-
ing system when an AC power source fails or is outside the manufacturer’s published tolerances. This software alarm
must also create a permanent record of the abnormal condition, the time it occurred, and the time it was corrected.

Testing Procedure and Results: The indication of a power source failure and restoration was logged in less than five seconds
of the event occurring,

Criteria #12

STATUS: NOT APPLICABLE

Description: The manufacturer will supply a written certification that the equipment meets or exceeds this specifica-
tion for fault-tolerant power compliance.

Testing Procedure and Results: Not applicable. The Institute provides all certification documentation under this formal Certi-
fication process.
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Uptime Certification

The Institute tested a sample of the product described in this Report and it has received certification. The Institute’s staff conducted
testing to verify compliance with the Fault-Tolerant Power Compliance Specification Version 1.3. The Uptime Certification testing
program and the specific test procedures, test equipment, and test results are posted on the Institutes website. The Institutes Uptime
Certification does not apply to other product models, or to any product that has been modified from its original, factory-issued
design, or to any product subjected to conditions outside of those duplicated in the test.

This Uptime Certification supplements and does not supersede the manufacturet’s guidelines, warranties, recommendations for
p pp p gu > >
propet configuration, and/or conditions for optimum performance and product life.

Fault-tolerant power equipment refers to computer or communication hardware that is capable of receiving AC input from two
different AC power sources. The objective is to maintain full equipment functionality when operating from an A and B power
source or from A alone or from B alone. Equipment with an odd number of external power inputs (line cords) will generally

not meet this requirement. It is desirable for equipment to have the least number of external power inputs while still meeting

the requirement for receiving AC input from two different AC power sources. Products requiring more than two external power
inputs risk being rejected by some sites. For equipment to qualify as truly fault-tolerant power compliant, it must meet all of the
following criteria as initially installed and at ultimate capacity and under any configuration or combination of options. (The desig-
nation of A and B power sources is used for clarity in the following descriptions.)

1. If either one of two AC power sources fails or is out-of-tolerance, the equipment must still be able to start-up or continue
uninterrupted operation with no loss of data, reduction in hardware functionality, performance, capacity, or cooling,

2. After the return of either AC power source from a failed or out-of-tolerance condition during which
acceptable power was continuously available from the other AC power source, the equipment will not require a
powerdown, IPL, or human intervention to restore data, hardware functionality, performance, or capacity.

3. The first or second AC power source may fail 10 seconds after the return of the first or
second AC power source from a failed or out-of-tolerance condition with no loss of data,
reduction in hardware functionality, performance, capacity, or cooling.

4. 'The two AC power sources can be out of synchronization with each having a different voltage,
frequency, phase rotation, and phase angle as long as the power characteristics for each separate AC
source remain within the range of the manufacturer’s published specifications and tolerances.

5. Both AC power inputs must terminate within the manufacturer’s equipment.
6. Internal or external active AC input switching devices (e.g,, static transfer switches) are not acceptable.

7. A fault inside the manufacturer’s equipment which results in the failure of one AC power source
shall not be transferred to the second AC power source causing it to also fail.

8. An internal Uninterruptible Power System (UPS) or internal power batteries (batteries for cache memory are acceptable) or
other type of energy storage equivalent is allowable only for the purpose of a prompt, orderly shutdown. The existence and
volt-ampere capacity of an internal UPS or batteries and the time required for a prompt orderly shutdown must be identified.

9. For single or three-phase power sources, with both AC power inputs available and with both inputs operating at
approximately the same voltage, the normal load on each power source will be shared within 10% of the average.

10. For three-phase power source configurations, the normal load on each phase will be within 10% of the average.

11. An external software alarm must be provided via the equipment’s softwate or the host’s operating
system that will indicate within 60 seconds when an AC power source fails or is outside the
manufacturer’s published tolerances and when the abnormal condition is corrected.

12. The manufacturer will supply a written certification that the equipment meets or
exceeds this specification for fault-tolerant power compliance.

Effective: November 15, 2000

© 2000-2007 Uptime Institute’s Site Uptime Network®

Uptime

Test Report 07-056, ©2003-2007 Uptime Institute, Inc.®



UPTIME INSTITUTE FAULT TOLERANT DUAL POWER, VERSION 2.0 EMC CX3-10 Disk Storage System with Single Phase Power

This Fault-Tolerant Power Compliance Specification Version 1.2 has been established by the forty-eight members of the Uptime
Institute’s Site Uptime Network®. The specification pertains to all computer and communication equipment critical to maintain-
ing uninterrupted information availability. Be warned that many products claiming to be dual power compliant do not meet the
performance requirements of Version 1.2.

The Institute tests products submitted by manufacturers to independently verify and certify conformance with the Fault-Tolerant
Power Compliance Specification. A listing of certified products is maintained at www.uptimeinstitute.otg/FaultTolerant.

The Fault-Tolerant Power Compliance Specification may be quoted or reproduced in its entirety at no charge. The version
number must be included and copyright credit given to the Uptime Institute’s Site Uptime Network® whenever the specification is
quoted by reference or reproduced in its entirety.

Continuing updates to these specifications are expected as user requirements become better defined and as hardware manufactur-
ers determine what dual power capabilities they can provide. For the most recent version, visit The Iustitutes website at
www.uptimeinstitute.org/FaultTolerant, ot contact the Institute by calling (505) 986-3900. Use of the Fault-Tolerant Power
Compliance Specification, Version 1.3 is made available at no charge to those companies desiring to make fault-tolerant power
compliance part of their procurement process. The Institute exclusively reserves the right to certify equipment as meeting this
specification.
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