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Introduction

This application note serves as a guideline for the qualification process of coolant
distribution units (CDUs) conducted at the vendor’s site. The goal is to verify the
availability and functionality of key requirements for in-row L2L and L2A CDUs,
including hydraulic performance, thermal capacity, telemetry, wetted materials,
safety, redundancy, and failure response strategy. Once the process is complete,
all test data must be submitted using the provided template for NVIDIA review
and approval. Any changes to the requirements must be reviewed and approved
by the owner’s representatives.

General Expectations

Vendors are advised to thoroughly review the instructions outlined in this
application note to ensure a comprehensive understanding of the steps involved
in the process. Submissions are expected to be clear, well-written, and accurate.
Acronyms must be defined upon first use. The provided data template must be
followed, and the required raw data for each test must be included. Any additional
considerations may be added directly to the relevant section for each test.



CDU Qualification Overview

This section provides an overview of the process, from prod
document (PRD) review to RVL listing.

uct requirements

Step 1: Product Requirements Document

Review

The vendor must respond to each item outlined in the "CDU Requirements"

document, clearly indicating whether their design complies
requirement. For any deviations, the vendor should specify
plans to meet the stated requirement at a later time, or pro
alternative solutions.

Reference document: “CDU Requirements Document”

Table 1. CDU Qualification Example
Required ID Item Description
CONT-REQ-01 Constant differential The unit shall support
pressure mode operation using

differential pressure
on the secondary flow
loop. The differential
pressure set point
shall be remotely
settable.

Step 2: Wetted Materials Com

with each
whether there are
pose available

Response from Vendor

Compliant/non-compliant

(For non-compliant items,
provide current design
details and note any planned
updates or alignment)

patibility

Vendors must complete the wetted materials table in the provided template

(Report_Template.xlsx), specifying all materials used in t

heir CDU. A

comprehensive list of approved materials for metals, rubbers, plastics, sealants,

lubricants, and brazing materials is provided as a guideline.

To access the attached file, click the Attachment icon on the left-hand toolbar on
this PDF (using Adobe Acrobat Reader or Adobe Acrobat). Select the file and use

the Tool Bar options (Open, Save) to retrieve the document




CDU Qualification Overview

Step 3: Core Requirements Availability

A subset of the requirements has been designated as “Core Requirements,”
representing the minimum essential features needed to successfully pass the
qualification process. The test guidelines have been developed in accordance with
the specified requirements. These requirements are outlined in the following
table. Vendors must complete the “Core Requirements Checklist” in the provided
template at the end of this application note.

L2A CDU

Minimum recommended capacity

is 70 kW (for single-wide,

600mm) and 135 kW (for double-

wide,1200mm) at a 10 °C
approach temperature at the
minimum required coolant flow
rate and pressure differential
defined at PUMP-REQ-01 and
PUMP-REQ-01

Cooling curve:

TCS temperature: 32C, 45C

Secondary flow rate: 100%, 75%, and 50% of pumping capacity

Air flow rate (CFM)

The unit shall support a stable

secondary set-point temperature

of < 45 °C = 1 °C for a baseline
load of 10% of the maximum
load (at 10°C ATD) to 100% of
the maximum load (at 10°C

The unit should provide a
minimum flow rate of 1.5
LPM/KW at the minimum
recommended cooling capacity
(THERM-REQ-01).

Table 2. Core Requirements
Core
No Requireme Requireme
nt nt ID
1 Cooling THERM-
capacity REQ-01
. at N+1
g
8
2 Secondary THERM-
temperature REQ-02
stability
ATD).
3 Pumping PUMP-
capacity at REQ-01
required PUMP-
cooling REQ-02
capacity
4 | Pump PUMP-

CDU Should have N+1

L2L CDU

Minimum recommended
capacity is 2.3 MW ata 4 °C
approach temperature at the
minimum required coolant
flow rate and pressure
differential defined at PUMP-
REQ-01 and PUMP-REQ-02

Cooling curve:

TCS temperature: 32C, 46C
Secondary flow rate: 100%. 75%, and 50% of pumping capacity
at N+1 - -

Cooling capacity (kW)

Primary flow rate (LPM)

The unit shall support a stable
secondary set-point
temperature range of < 45 °C
+ 1 °C for a baseline load of
10% of the maximum load (at
4°C ATD) to 100% of the
maximum load (at 4°C ATD).

The unit should provide a
minimum flow rate of 1.5
LPM/kW at the minimum
recommended cooling
capacity (THERM-REQ-01).

CDU should have N+1



No

10

11

12

13

14

Core
Requireme
nt

redundancy

Fan
redundancy

Secondary
filter

Pump field
replacement

Fan field
replacement

Pressure
Relief Valve
(PRV)
setpoint

Constant
differential
pressure
mode

Constant
flow rate
mode

Telemetry
(sensor
connection
verification)

Flow sensor
accuracy -
TCS loop

Flow sensor

Requireme
nt ID

REQ-04
FAN-REQ-04

FILT-REQ-02

SERV-REQ-01

SERV-REQ-02

SAFE-REQ-03

CONT-
REQ-01

CONT-
REQ-02

TELE-REQ-01

SENS-REQ-01

SENS-REQ-02

L2A CDU
redundancy for pumps.

CDU shall have N+1 redundancy
for fans.

The CDU shall support 25 um
filter with no filter housing
changes required.

Secondary filters shall have N+1
redundancy.

The pump shall be hot
swappable with no system
downtime.

The fan shall be hot swappable
with no system downtime.

The unit shall have a PRV to
prevent any damage in the
presence of high working
pressure. Set point pressure is 6
bar.

The unit shall support operation
using differential pressure on the
secondary flow loop. The
differential pressure set point
shall be remotely settable.

The unit shall support operation
using constant flow rate mode on
the secondary flow loop. The
flow rate set point shall be
remotely settable.

The unit shall support real-time
monitoring for all the main
parameters (flow rate,
temperature, pressure, and level
sensor)

Flow sensor shall be calibrated
for Recochem’s PG25 (25%
propylene glycol/water) to £ 5%
of the full-scale

It is recommended to use an
electromagnetic flow sensor due
to its superior accuracy.

They shall be calibrated for
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L2L CDU
redundancy for pumps.

Not applicable

The CDU shall support 25 pm
filter with no filter housing
changes required.

Secondary filters shall have
N+1
redundancy.

The pump shall be hot
swappable with no system
downtime.

Not applicable

The unit shall have a PRV to
prevent any damage in the
presence of high working
pressure. Set point pressure is
6 bar.

The unit shall support
operation using differential
pressure on the secondary
flow loop. The differential
pressure set point shall be
remotely settable.

The unit shall support
operation using constant flow
rate mode on the secondary
flow loop. The flow rate set
point shall be remotely
settable.

The unit shall support real-
time monitoring for all the
main parameters (flow rate,
temperature, pressure, and
level sensor)

Flow sensor shall be calibrated
for Recochem’s PG25 (25%
propylene glycol/water) to +
3% of the full-scale

It is recommended to use an
electromagnetic flow sensor
due to its superior accuracy.

They shall be calibrated for
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Core
No Requireme Requireme
nt nt ID L2A CDU L2L CDU
accuracy - water to =+ 5% of the full-scale water to = 5% of the full-scale
Primary loop for each specific CDU type for each specific CDU type
15 | Pump PUMPFAIL- If one pump fails, the transition If one pump fails, the
failover REQ-01 to 04 | time to another pump shall occur | transition time to another
within 5 seconds or less. pump shall occur within 5
seconds or less.
16 | Fan failover FANFAIL- If one fan fails, the transition Not applicable
REQ-01 to 02 | time to another fan shall occur
within 5 seconds or less.
17 | Group GCONT- If one CDU fails, the transition If one CDU fails, the transition
control REQ-01 to 04 | time to another CDU shall occur time to another CDU shall

within 5 seconds or less.

occur within 5 seconds or less.

Step 4: Qualification Tests

This section outlines the details of each test, including its scope and the steps
involved. All parameter setpoints are defined, with references to the
corresponding tab in the template where test data must be provided.

This section starts with an overall review of setup instrumentation requirements,
and flushing procedure.
Instrumentation of the setup and external sensors requirements:

Flow Sensor with accuracy of £0.5% of reading

Temperature Sensor - Type T (£1.0°C or £0.75%)

Pressure Sensors- £0.25% to +1.0% of full scale

Flushing Procedure:
Flush the CDU before starting the test.
A flushing procedure is provided in Appendix A as a guideline.
Share the flushing procedure followed for your test with Nvidia.

Test 1: Hydraulic Test - Constant Differential
Pressure

This section outlines the procedures and performance expectations for operating
the CDU in constant differential pressure (DP) mode. In this control mode, the
CDU maintains a fixed pressure difference across the secondary loop to ensure
stable and consistent flow, regardless of downstream fluctuations. The following
tests aim to verify the CDU'’s ability to deliver stable flow across a range of
operating conditions.

Test Steps:



8.

9.
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. Configure the CDU to operate under constant differential pressure (DP) mode

as defined in the system settings.

. Set the CDU to operate at multiple DP setpoints: 20 psi, 25 psi, 30 psi, and 35

psi. At each setpoint, allow the system to respond and stabilize, and monitor
its performance (for example, DP, flow rate, and any system alarms or faults).

. If any of the specified DP setpoints are unsupported by the CDU or do not fall

within the operational range, this should be documented in the report along
with an explanation of the limitation.

Record the stabilization time for each DP setpoint. Start timing from the
moment the new DP setpoint is applied and capture the time when the system
reaches steady state condition.

. Maintain operation at each setpoint after reaching a steady state:

a. For L2L CDUs, continue the test for at least 5 minutes after stabilization.
b. For L2A CDUs, continue for at least 15 minutes.

i. During this period, observe for fluctuations, alarm triggers, and
consistent sensor readings.

Ensure effective stabilization, meaning the CDU maintains its target setpoint
and key performance parameters (DP and flow rate) remain stable across all
test conditions without oscillation or drift.

. Record data from all available pressure, temperature, and flow sensors within

the CDU during each test to verify sensor functionality and data integrity.

Record data from all available external pressure, temperature, and flow
sensors during each test to verify CDU’s sensors functionality and accuracy.

The data sampling rate should be at least once per two seconds throughout
the test to ensure accurate trend analysis and post-test validation.

10.Provide the test data in the specified tab, “Test 1,” in the template.

Test 2: Hydraulic Test - Constant Flow Rate Mode

This section describes the procedures and performance criteria for operating the
CDU in constant flow rate mode. In this mode, CDU maintains a fixed secondary
loop flow rate, regardless of pressure changes in the system. The following tests
aim to verify the CDU’s ability to deliver stable flow across a range of operating

conditions.

Test Steps:

1. Configure the CDU to operate under constant flow rate mode as defined in the
system settings.

2. Set the CDU to operate at multiple flow rate setpoints: 25%, 50%, 75%, and
100% of the nominal flow rate. At each setpoint, allow the system to respond
and stabilize, and monitor its performance (for example, DP, flow rate, and any
system alarms or faults).

3. Record the stabilization time for each flow rate setpoint. Start timing from the
moment the new setpoint is applied and capture the time when the system
reaches steady state condition.

4. Maintain operation at each setpoint after reaching a steady state:
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a. For L2L CDUs, continue the test for at least 5 minutes after stabilization.
b. For L2A CDUs, continue for at least 15 minutes.

i. During this period, observe for fluctuations, alarm triggers, and
consistent sensor readings.

5. Ensure effective stabilization, meaning the CDU maintains its target setpoint
and key performance parameters (DP and flow rate) remain stable across all
test conditions without oscillation or drift.

6. Record data from all available pressure, temperature, and flow sensors within
the CDU during each test to verify sensor functionality and data integrity.

7. Record data from all available external pressure, temperature, and flow
sensors during each test to verify CDU’s sensors functionality and accuracy.

8. The data sampling rate should be at least once per two seconds throughout
the test to ensure accurate trend analysis and post-test validation.

9. Provide the test data in the specified tab, “Test 2,” in the template.

Test 3: Telemetry Verification Test - Flow Sensor
Accuracy

This test is conducted to verify the accuracy of the flow sensor under controlled
conditions. The measured flow rates will be compared against reference values
obtained from a calibrated flow meter. The goal is to ensure the sensor meets the
required accuracy specifications across the expected operating range.

Test Steps:

1. Select a calibrated and accurate external flow sensor to serve as the reference
for this test. The selected sensor must have a minimum accuracy of £0.5% of
reading and be calibrated for PG25 fluid conditions. Recommended sensor
types include Coriolis or Electromagnetic flow meters. Specify the sensor type,
model, and calibration certificate and reference in the report.

2. Document the type of internal flow sensor used in the CDU on the secondary
side, including manufacturer, model, and stated accuracy.

3. Configure the CDU to operate in constant flow rate mode and test it at 4 flow
rate setpoints including 10%, 50%, 75%, and 100% of the nominal (rated)
secondary flow rate.

4. At each flow rate setpoint, run the CDU at three TCS supply temperatures to
observe any temperature-dependent variation

a. 25°C
b. 35°C
c. 45°C

5. Record and compare flow readings from both the internal CDU sensor and the
external reference sensor at each combination of flow rate and temperature.
Maintain steady-state conditions before taking the readings to ensure data
consistency.

6. Repeatability Check: Optionally, repeat each test point at least twice to verify
consistency and repeatability of internal sensor readings under the same
conditions.
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7. Provide the test data in the specified tab, “Test 3,” in the template.

Test 4: Cold Start Thermal Test

The objective of this test is to verify that the temperature control PID loop does
not experience loop windup (accumulated error) that could hinder timely valve
response during a cold start.

Test Steps:

1. Start the CDU with no heat load applied, only the pumps operating. Ensure the
CDU secondary supply temperature is at least 2°C below the setpoint (with the
primary valve fully closed) and maintain this condition for 30 minutes before
starting the test.

2. Apply a 50% heat load to the CDU. Monitor the secondary supply temperature
and observe it gradually increasing and approaching the setpoint.

3. Confirm that the primary valve begins to modulate open either:
a. Just before the secondary supply temperature reaches the setpoint, or

b. Within 10 seconds after the secondary supply temperature exceeds the
setpoint.

4. Once the system stabilizes, ensure that the secondary supply temperature
remains within =1°C of the setpoint.

5. Step 3 serves as the pass or fail criterion. If the primary valve fails to open
within the required time window, the CDU does not meet the control response
requirements.

6. Provide the test data in the specified tab, “Test 4,” in the template.

Test 5: Thermal Test - Low Load

The objective of this test is to evaluate the CDU’s ability to maintain a stable and
uniform TCS temperature setpoint under low-load conditions.
Test Steps:

1. Set the CDU to operate in constant differential pressure (DP) mode as defined
in system settings.

2. Fine-tune the DP setpoint so the secondary flow rate reaches 50% of the
nominal flow.

3. Configure the CDU to maintain a TCS supply coolant temperature of 30°C.
4. Gradually introduce heat load until it reaches 10% of the rated capacity.

5. Record the stabilization time, starting from heat load application until the
system reaches steady state condition.

6. At steady state, monitor the CDU secondary supply coolant temperature and
confirm that temperature fluctuations remain within £1°C of the 30°C setpoint.

7. If temperature fluctuations exceed +1°C, fine-tune the PID control parameters
to improve stability and response.

8. Once stabilized, continue the test as required:
a. For L2L CDUs, continue the test for at least 5 minutes after stabilization.
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b. For L2A CDUs, continue for at least 15 minutes.

i. During this period, observe for fluctuations, alarm triggers, and
consistent sensor readings.

9. Provide the test data in the specified tab, “Test 5,” in the template.

Test 6: Thermal Test - Nominal Capacity

Section 1: This section looks for validation of the nominal cooling capacity of the
CDU at 4°C ATD for L2L CDUs and 10°C ATD for L2A CDUs. The test covers two
pump and fan configuration modes:

N+1 mode (one pump/fan in standby)
All pumps/fans running (no standby)

Test Steps:

1. Set the CDU to operate with N pumps and fans running and 1 pump or fan on
standby.

2. Set the CDU to operate in constant differential pressure (DP) mode as defined
in system settings.

3. Fine-tune the DP setpoint so the secondary flow rate reaches 100% of the
nominal flow.

4. Adjust the primary flow rate to its maximum, which corresponds to the
maximum recommended differential pressure (DP) of 20 psi on the primary
side (HX-REQ-02). If achieving the requested maximum flow rate is not
possible, use the highest available primary flow rate and clearly indicate this in
the result section.

5. Configure the CDU to maintain a TCS supply coolant temperature of 30°C (TCS
temperature can be higher at 40°C for L2A CDUs if lower is not possible).

6. Gradually introduce heat load until it reaches 100% of the rated capacity at
4°C ATD.

7. Record the stabilization time, starting from heat load application until the
system reaches steady state.

8. At steady state, monitor the CDU secondary supply coolant temperature and
confirm that temperature fluctuations remain within £1°C of the 30°C setpoint.

9. If temperature fluctuations exceed +1°C, fine-tune the PID control parameters
to improve stability and response.

10.0nce stabilized, continue the test as required:
a. For L2L CDUs, continue the test for at least 5 minutes after stabilization.
b. For L2A CDUs, continue for at least 15 minutes.

i. During this period, observe for fluctuations, alarm triggers, and
consistent sensor readings.

11.If the heat load cannot meet the nominal capacity, clearly document this in the
report and explain the limitation.

12.Repeat Step 2 through Step 10 with all pumps and fans running and no pump
or fan in standby.

13.Provide the test data in the specified tab, “Test 6-1”, in the template.
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Section 2: Provide cooling performance curves at the specified Approach
Temperature Differences (ATDs) for each CDU type and validate them with test
data. If some setpoints cannot be achieved due to insufficient available heat load,
the remaining data points may be generated using heat exchanger modeling
software. In such cases, the available test data must be used to verify the
accuracy of the software-generated values.

Table 3. ATDs for CDU Type
TCS Flow Rate (% of Rated
Flow Rate at 100% Pump
CDU Type ATD Setpoints Speed)
L2A 10°C, 15°C, 20°C 50%, 75%, 100%
L2L 4°C, 8°C, 12°C 50%, 75%, 100%
Test Steps:

1. Configure the CDU to operate in constant flow rate mode as defined in the
system settings.

2. Run this test with an N+1 pump or fan redundancy configuration, meaning one
pump or fan being in standby mode.

3. Set the CDU to operate at multiple flow rate setpoints: 50%, 75%, and 100% of
the nominal TCS flow rate. At each setpoint, allow the system to respond and
stabilize, and monitor its performance (for example, DP, flow rate, and any
system alarms or faults).

4. Adjust the TCS supply temperature setpoint to achieve the ATD for each test
condition. The recommended TCS temperatures are 30°C and 40°C for L2L
CDUs, and 40°C and 45°C for L2A CDUs.

5. Gradually introduce heat load until it reaches 100% of the rated capacity at
each ATD.

6. Once steady-state conditions are reached, monitor the secondary supply
temperature and ensure fluctuations remain within £1°C.

7. Record the maximum stable heat load achieved at each flow rate and ATD
condition as the nominal cooling capacity for that test.

8. Specify the temperature and flow rate of the primary medium:
a. Water (or other fluid) for L2L CDUs
b. Air for L2A CDUs

9. If the heat load is insufficient to reach nominal capacity at a given ATD, clearly
document this in the test report and explain the limitation (for example,
available load, system constraints).

10.Provide the test data in the specified tab, “Test 6-2,” in the template.

Test 7: Pump Failover

Section 1: This section examines the time required for the pumps to start up and
reach their nominal flow rate capacity.

Test Steps:
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1. Set the CDU to operate with N pumps running.

2. Configure the CDU to operate in constant differential pressure (DP) mode as
defined in system settings.

3. Fine-tune the DP setpoint to achieve 100% of the nominal TCS flow rate.

4. Record the time required for the pumps to reach the nominal flow rate
capacity.

5. Ensure the CDU reaches a steady state condition at the nominal flow rate.

Section 2: The objective of this test is to validate the CDU’s ability to respond
appropriately in a pump failover scenario. The test covers two pump configuration
modes:

N+1 mode (one pump in standby)
All pumps running at lower speed (no standby)

Test Steps:
1. Set the CDU to operate with N pumps running and 1 pump on standby.

2. Configure the CDU to operate in constant differential pressure (DP) mode as
defined in system settings.

3. Fine-tune the DP setpoint so the TCS flow rate reaches 100% of the nominal
flow.

4. Configure the CDU to maintain a secondary supply coolant temperature of
30°C.

5. Gradually introduce heat load until it reaches 100% of the rated capacity at
4°C ATD.

6. If the heat load is insufficient, use the maximum available heat load, and
document this in the test report along with the reason (for example, load bank
limits, system constraints).

7. Wait until the system reaches steady-state conditions before simulating a
failure. Key indicators should include stable DP, flow rate, and supply
temperature.

8. Simulate a failure of the active pump and observe the system’s behavior.
9. Monitor failover response by
a. Record the time it takes for the backup pump to start and ramp up.

b. Record the time required for the CDU to recover to its target DP, flow rate,
and supply temperature.

c. Monitor and document any transient fluctuations in flow rate and supply
temperature during the transition.

10.Repeat Step 2 through Step 9 with all pumps running at a reduced speed and
no pump in standby.

11.Provide the test data in the specified tab, “Test 7,” in the template.

Test 8: Fan Failover

The objective of this test is to validate the CDU’s ability to respond appropriately
in a fan failover scenario. The test covers two pump configuration modes:



CDU Qualification Overview

N+1 mode (one fan in standby)
All fans running at lower speed (no standby)

Test Steps:
1. Set the CDU to operate with N fans running and 1 fan on standby.

2. Configure the CDU to operate in constant differential pressure (DP) mode as
defined in system settings.

3. Fine-tune the DP setpoint so the TCS flow rate reaches 100% of the nominal
flow.

4. Configure the CDU to maintain a secondary supply coolant temperature of
30°C.

5. If 30°C is not achievable due to air supply temperature constraints, target the
minimum possible temperature and clearly state the new setpoint.

6. Gradually introduce heat load until it reaches 100% of the rated capacity at
10°C ATD.

7. If the heat load is insufficient, use the maximum available heat load, and
document this in the test report along with the reason (for example, load bank
limits, system constraints).

8. Wait until the system reaches steady-state conditions before simulating a
failure. Key indicators should include stable DP, flow rate, and supply
temperature.

9. Simulate a failure of one of the active fans and observe the system’s behavior.
10.Monitor failover response by
a. Record the time it takes for the standby fan to start and ramp up.

b. Record the time required for the CDU to recover to its target DP, flow rate,
and supply temperature.

c. Monitor and document any transient fluctuations in supply temperature or
cooling performance during recovery.

11.Repeat Step 2 through Step 10 with all fans running at reduced speed and no
fan in standby.

12.Provide the test data in the specified tab, “Test 8,” in the template.

Test 9: CDU Group Control

To validate the group control functionality of CDUs operating in coordination. This
test ensures the system can detect the failure of one CDU and automatically
redistribute the load across the remaining units without compromising cooling
performance.
The test is performed under the following two configurations:

N+1 configuration - One CDU is in standby mode

All CDUs are running at reduced capacity (no standby)

Test Setup:
Minimum of two or more CDUs configured in a group control scheme
Shared connection to the same TCS secondary loop
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Each CDU is equipped with independent power and control, but operates with
shared group logic
Test Steps:

1. Set multiple CDUs to operate in group control mode with active communication
between units.

Define one CDU as the group leader, if applicable.

Confirm all CDUs are assigned roles and sharing load as designed.

Set the system to operate with N CDUs running and 1 CDU on standby.
Set all CDUs to operate in constant differential pressure mode.

Adjust setpoints so the running CDU provides 100% of the nominal secondary
flow rate.

Set the TCS supply temperature setpoint to 30°C.

8. Gradually introduce heat load until it reaches 100% of the rated capacity at
10°C ATD.

9. If the heat load is insufficient, use the maximum available heat load, and
document this in the test report along with the reason (for example, load bank
limits, system constraints).

10.Wait until the system reaches steady-state conditions before simulating a
failure. Key indicators should include stable DP, flow rate, and supply
temperature.

11.Power off or simulate a fault in one of the active CDUs.

12.0bserve system behavior and confirm the standby CDU activates and
compensates for the failed unit.

13.Record system response for the following:
a. Time to activate standby CDU
b. Time to return to target flow, DP, and temperature
c. Any fluctuations in flow, DP, or temperature
d. Any alarms or faults triggered

14.Repeat Step 5 through Step 13 with all CDUs running at reduced speed and no
CDU in standby.

15.Provide the test data in the specified tab, “Test 9,” in the template.

oOuvkwnN

~

Test 10: Pumping Capacity

The objective of this test is to verify the pump PQ (pressure vs. flow) curve and
determine the available external pressure head. This test should be conducted
using PG25 fluid conditions.
The test is performed under the following two configurations:

N+1 configuration - One pump is in standby mode

N configuration - All pumps running

Test Steps:
1. Set the CDU to operate with N pumps running and 1 pump on standby.
2. Use 25 micron secondary filter size.
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DSX-Ready Qualification

. Configure the CDU to operate at 100% pump speed (fixed speed) to generate a

consistent PQ curve.

Adjust the DP setpoint or use external flow restriction to achieve multiple flow
rates, covering the full operational range of the pump.

. Specify what the CDU-reported DP represents:

a. Does itinclude internal impedance or is it limited to external loop DP?
b. What are the secondary filter sizes if different from 25 microns?

Use calibrated pressure sensors placed at the inlet and outlet of the CDU to
measure the true external DP (that is, pressure head available to the loop).

. Compare the CDU-reported DP with the externally measured DP at each flow

rate.

Document any discrepancies and verify consistency with the expected PQ
curve behavior.

Repeat Step 2 through Step 7 with all pumps running at 100% speed and no
pump in standby.

10.Provide the test data in the specified tab, “Test 10,” in the template.

DSX-Ready Qualification

This section defines the DSX-Ready qualification requirements and applies
to CDUs seeking the DSX-Ready designation. It should be completed after
successfully finishing all 10 tests in the preceding section. The information
needed for the following requirements should be provided in the designated
section of the report template.

The following core requirements must be satisfied:



DSX-Ready Qualification

1. Minimum cooling capacity of 2.3 MW at 4°C ATD. Cooling capacity data
must be reported in Test 6-2, where full capacity measurements are
presented.

2. Minimum flow rate of 1.5 LPM/kW. Flow rate availability is derived from the
pumping capacity data reported in Test 10 and will be evaluated against
the nominal cooling capacity at 4°C ATD.

3. Minimum differential pressure head of 45 psi (target: 50 psi) at the required
flow rate and rated cooling capacity at 4°C ATD.

4. 6-inch flange connection for both supply and return lines.
5. Power consumption must not exceed 3% of the CDU’s rated capacity.

6. Power feed compliant with regional power standards, supporting 380-415V
and 480V at 50/60Hz.

7. Two-way modulating primary valve.
8. Regionally CE or UL certified.

9. Modbus TCP setpoint volatility control. The CDU secondary supply
temperature setpoint must be adjustable via Modbus TCP and must
immediately respond to each new setpoint without writing to non-volatile
memory on every update, preventing memory burnout from high-frequency
BMS writes (e.g., every 5 seconds). One compliant approach is to defer non-
volatile memory writes until a setpoint has persisted for a minimum of 10
minutes.

10.MTBF and MTBR data must be provided for major components including
pumps, VFDs, valves, power system (ETS/ATS), and control board.

11.CDU SimReady Asset. Vendors are expected to deliver a SimReady asset
for the CDU in accordance with the requirements outlined above. A
commitment to deliver the SimReady asset must be provided at the time of
submission, with delivery to follow upon completion.

e SimReady assets are OpenUSD-based digital replicas of liquid cooling
components optimized for geometry accuracy, simulation metadata,
and cross-tool interoperability within the Omniverse ecosystem.

e They exist to enable Al Factory Digital Twin (AiF DT) construction at
scale, allowing liquid cooling OEMs to contribute standardized
component-level digital twins that can be aggregated into a unified
data center simulation without bespoke integration work.

e Each SimReady CDU asset carries structured metadata beyond
geometry, including cooling capacity curves, flow rates, pump
redundancy strategies, working fluid specs, and connection points
encoded in OpenUSD attributes, making assets directly consumable
by thermal and hydraulic simulation solvers.

* NVIDIA is driving SimReady adoption for liquid cooling by enabling
OEMs to produce simulation-ready CDU assets at the source via a
CAD-to-OpenUSD pipeline (Scene Optimizer + Asset Validator).

e Further information on SimReady asset can be found here


https://github.com/NVIDIA-Omniverse/aif-pipeline-samples/tree/main/assets/Generic_CDU

DCE MEP Equipment Qualification
Process

This section outlines the process for partners to submit their CDU products for
DCE’s Al factory infrastructure qualification through the NVOnline NVBug system.
The process covers two use cases: Qualification Review (for formal product
qualification submissions) and Request for Information (RFI) (for pre-qualification
questions and clarifications). Approved partner products will be listed in a
published DC-Infrastructure partners document and celebrated through the
NVIDIA Partner Network portal.

Step 1: Login to NVOnline

Navigate to the NVOnline portal. From the top navigation bar, select the
appropriate Site for your company. Use the Content Library to access reference
documents such as CAD files, platform design guides, and related specifications.

@A NVIDIA. NVONLINE site (KO e e
HOME BUG » HELP
CONTENT LIBRARY
Filters: ClearC Active Filters
: Show Groups Only OFF Page: 1w Rows: | 100 |  Displaying[ 1 - 15 ] of 15 Items.
Product Line =]
A HeX MGX GB200 Bianca Cold Plate CAD and Thermal Test S... Dovmioad &
O MGx Posted : 8/12/2024 | MGX GB200 Bianca Cold Plate CAD and Thermal Test SPEC
ContentiCiasy e GB200 MGX Rack Mounting Kit for CC and Manifold, L... N EcilEay
3 wnload &
Platform Posted : 8/5/2024 | GB200 MGX Rack Mounting Kit for CC and Manifold, Leak Detection Tray, Tray
Lever CAM Bar, Ejector Bar. Required for GB200 Rack.
Product Family ]
GB200 NVL NVIDIA Blackwell HGX 8-GPU Platform Design Guide Download &
HGX B100 Posted : 7/30/2024 | NVIDIA Blackwell HGX 8-GPU Platform Design Guide
HGX B200
MGX GB200 FullRack 44RU Manifold CAD Download &
HW Platform/SW Release =] _ i i e _ _ awnioed <

O 2024 NVIDIA Corperation.
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Step 2: Navigate to Report a Bug

From the NVOnline homepage, click on the “Bug” menu in the top navigation bar
and select “Report a Bug” from the dropdown menu.

@A NVIDIA. NVONLINE B

HOME « HELH
Report a Bug

View Bug Status

Search:

Filters: Clear 2 Active Filters:
2 how Groups Only OFF Page: 1w Rows:[ 100 v|  Displaying [ 1 - 15 ] of 15 items
Product Line a
1 HGX MGX GB200 Bianca Cold Plate CAD and Thermal Test S... Download &
MGX Posted : 8/12/2024 | MGX GB200 Bianca Cold Plate CAD and Thermal Test SPEC
ontent Chase e GB200 MGX Rack Mounting Kit for CC and Manifold, L... Download &
Platform Posted : 8/5/2024 | GB200 MGX Rack Mounting Kit for CC and Manifold, Leak Detection Tray, Tray
Lever CAM Bar, Ejector Bar. Required for GB200 Rack.
Product Family =]
GB200 NVL NVIDIA Blackwell HGX 8-GPU Platform Design Guide Download &
() HGX B100 Posted : 7/30/2024 | NVIDIA Blackwell HGX 8-GPU Platform Design Guide
HGX B200
MGX GB200 FullRack 44RU Manifold CAD : 3
HW Platform/SW Release a S e AE T e e Download &

Step 3: Fill in the Bug Report Form

Complete the “Report a Bug” form. The form fields are the same for both
Qualification Review and RFI submissions, with differences only in the Synopsis
and Focus Area fields as noted below.

Please follow the template below exactly. Otherwise, there may be delays in
processing your submission. Replace all placeholders with your information and
remove the angle brackets <>.

Leave “DC Infrastructure CDU Review” and “DC Infrastructure CDU RFI”
unchanged.

Common Form Fields

> Problem Type: Select “Qualification Review” from the dropdown.
Severity: Low

Priority: 3 - Low

Divisions: Select your company site from the dropdown.

Issue Type: Select “Qualification-Review-Issue”.

vV V VYV



> Product Segment: Select “Other”.
> Focus Area: Select “DC Infrastructure”.

Synopsis Format by Use Case

DCE MEP Equipment Qualification Process

The Synopsis field (200 characters maximum) must follow one of these formats

depending on the use case:

> Qualification Review: Facilities Level - <Name> DC Infrastructure CDU

Review

> Request for Information (RFI): Facilities Level - <Name> DC Infrastructure

CDU RFI

Use RFI only for pre-qualification questions. For formal qualification submissions,

use Review.

A NVIDILA. NVONLINE

HOME BUG »

REPORT A BUG

i o “Problem Type Severity
ssue Type
Gualification Review ~

Issue Details

*Synopsis
Product Details
Additional Information 200 characters remainin © (200 maximum)
*“Description
Attachments e
A~ Al A ~ « | Paragraph - B
---------- Instructions for NVQual-Review-Issue *sssssssss

1. Select the appropriate product segment, issue type

Low ~

Priority Fix Needed in PROD by
3 -Low ~ mm/dd/yyyy o
U 5 @ @ L3 B\~

2. For OEM/ODM s, please attach all logs and results in the latest PVP Checklist (*.xlsm)

3. For IBVs, please attach NVSSVT logs for submission

*Divisions: *Products: *Operating Systems:
= Projects
+  Cc Details
= Customer Keyword Details
[ Select or Edit [
- Meta Data information
“lssue Type “Product Segment
Qualification-Review-issus ~ © MGX Products

© HOX GPU Baseboards

© Networking Product

© BCie Datace

O PCle Prov

© Other
“Focus Area
O Pve (Nvausl v2.x)
- Attachments
Show details

{1} Drag and Drop 1 or more files or Browse to Select
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Step 4: Enter CDU-Specific Description
(Qualification Review)

For Qualification Review submissions, enter the following information in the
Description field. ltems marked with <attachment> must be uploaded as file
attachments:

Subject: Facilities Level - <Supplier Company Name> DC Infrastructure CDU
Review

MPN: <Supplier Part Number>
Revision: <Version>

SPEC: Supplier SPEC <Attachment>

3D CAD: Supplier CAD <Attachment>
2D Drawing: Supplier 2D <Attachment>

Self Qualification Report: Supplier performance qualification report. Template
on PID: CDU Self Qualification Guideline <Attachment>

Product Name: <Name>
Product Webpage: <URL>

1. Subject: Facilities Level - <Supplier Company Name> DC Infrastructure CDU Review
2. MPN: <Supplier part number>

3. Revision: <version>

4. SPEC: Supplier SPEC <attachment>

5. 3D CAD: Supplier CAD <attachment>

6. 2D Drawing: Supplier 2D <attachment>

7. Self Qualification Report: Supplier performance validation report. Template on PID:
CDU Self Qualification Guideline <attachment>

8. Product Name: <Name>

9. Product Webpage: <URL>

Step 4 (Alternate): Enter CDU Description for RFI

For Request for Information (RFI) submissions, enter your questions or clarification
requests in the Description field. Delete the default template text in the field and
write your specific questions. Select “DC Infrastructure” as the Focus Area. Attach
any supporting documentation as needed.

Step 5: Add Members, Upload Attachments, and
Submit

Before submitting the bug, complete the following:
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Add Members: In the Cc Details section, add all relevant NVIDIA and partner
team members who should be notified of this submission.

Upload Attachments: In the Attachments section, drag and drop or browse to

upload all design files referenced in the description (SPEC, 3D CAD, 2D Drawing,
Self Qualification Report). For RFI submissions, attach any supporting documents
related to your questions.

Submit: Once all details are filled in and attachments are uploaded, click the
“Submit Bug” button. You may also use “Save as draft” to save your progress
before submitting.

@A NVIDIA. NVONLINE

HOME BUG »

| REPORT A BUG |

*Problem Type Severity Priority Fix Needed in PROD by

Issue Type
Qualification Review v | Low | | 3-Low V| | mm/dd/yyyy =

Issue Details "

Synopsis
Product Details

2

Additional Information 200 characters remaining (200 maximum]

*Description

Attachments

AF v Alv A v B~ Paragraph v B I U S @ @ Lrv B e
wewamiaas Instructions for PVIP / NVIDIA Qualified Submission *#*#smessis
1. Select the appropriate product segment, issue type. Set Focus area to 'PVP (NVIDIA Qualified)

2. Please attach all logs and results as part of the PVP sheet (*.xlsm)

*Divisions: *Products: *Operating Systems:

Projects

Cc Details

+ o+ o+

Customer Keyword Details

= Meta Data Information
*Issue Type “Product Segment
Qualification-Review-lssue v O MGX Products
) O HEX GPU Baseboards
© Networking Products.
O PCle Datacenter
O PCle Proviz
Q other

“Focus Area

O PVP (NVIDIA Qualified)
O DC Infrastructure

O MGX AVL/RVL

O MissionControl Validation

= Attachments
Show details

{4} Drag and Drop 1 or mare files or Browse teo Select
<

m B2 | o

After submission, you can add comments and upload additional attachments
through the Comments section:
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= Comments ~

Format - | Font - | size -A-B-'B I VU S @ T L - =& == ==

B @F & | sourced)

body

Visibility: (®) NVIDIA Private Customer viewable

Step 6: View Bug Status and Add Comments

After submitting, you can track your submission and provide additional
information:

View Bug Status: Navigate to Bug > “View Bug Status” in the top menu.
Search by Bug ID, synopsis, or other criteria. Click on the Bug ID to view full
details.

Add Comments: From the bug detail page, scroll to the Comment Log
section and click “Add Comment” to upload additional attachments or
provide updates.

All information submitted is confidential and only viewable between the
submitting partner and NVIDIA.

4 NVIDIA. NVONLINE
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NVBug Notifications

Users will receive system notifications (via email) whenever there is an update on
their NVBug submission. These notifications include status changes, new
comments, and resolution updates. This applies to both Qualification Review and

RFI submissions.



Flushing Procedure

Flushing Procedure

Executive Summary

Liquid cooling systems can encounter contamination issues that compromise their
efficiency and longevity. Biological growth, often stemming from insufficient
biocide levels or water ingress, can lead to clogs and diminished heat transfer.
Regular monitoring and biocide maintenance are vital to prevent this.
Additionally, metal corrosion within the loop introduces metallic contaminants,
necessitating the use of corrosion inhibitors and compatible components. Dust
and particles can obstruct flow and reduce cooling efficiency, requiring regular
filtration and cleaning of system components. Chemical contaminants, whether
from manufacturing residues or impurities in the coolant, pose risks that can be
mitigated by using high-quality coolant and thorough component flushing before
assembly.

To maintain optimal performance, liquid cooling systems demand proactive
upkeep, adherence to manufacturer guidelines, and vigilance in detecting and
resolving issues promptly. By implementing these measures, users can minimize
the risk of contamination and preserve the efficiency and longevity of their liquid
cooling systems.

1. Flushing needs to be performed twice before sending it to the customer
deployment site.

2. Connect the secondary supply and return the hose directly and then circulate
the coolant within the heat exchanger.

3. For flushing, a filter of 5 microns needs to be used for the entire flushing
procedure.

4. Secondary loop filters need to be installed, and the maximum filter size should
not exceed 5 microns.

5. Fill the heat exchanger with PG-25.
a. Must meet the following requirements:

i. pH: 8-10.5(ASTM D1287)
ii. Reserve Alkalinity: > 4 ml based on the fluid as is (ASTM D1121)
iii. Copper: <2 ppm (ASTM D6310)
iv. Iron: <2 ppm (ASTM D6310)
v. Total Hardness: < 100 ppm (ASTM D6310)
vi. Chloride: < 25 ppm (ASTM D5827)
vii. Sulfate: < 25 ppm (ASTM D5827)
viii.  **Fluids that meet these requirements can be found here


https://marketplace.nvidia.com/en-us/enterprise/dsx-infrastructure/?category=fluids&page=1&limit=15
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Flushing Procedure

ix. If using any other PG-25 products, confirm with the NVIDIA DC
Engineering team first.

Switch ON the heat exchanger and circulate the coolant for the 2 hours at
maximum flow rate of the heat exchanger.

. After the first circulation, flush the coolant and collect the coolant samples for

lab testing and remove the filters.

Inspect the filters and if those are dirty clean it before reusing it for a second
flush or use a new filter.

Repeat the these steps for the second flushing step.

10.Make sure before sending the heat exchanger to the customer, filters and

internal hoses are clean.

11.0nce the heat exchanger is flushed according to the mentioned steps, install

the filter as requested by customer.

12.Follow the shipping instructions as mentioned in the following steps and

include flushing reports with CDU SN and label information.

Detailed Flushing Steps

To ensure a contamination-free CDU, follow the flushing steps carefully and make
sure to repeat the process twice before shipping the CDU for deployment.

Figure 1. Flushing Steps

l Connect secondary supply and return together

I Secondary filter installed should be clean and not to exceed 25-micron size

Fill PG-25 and circulate it for minimum 2 hour at maximum flow rate

Flush the coolant and collect samples of PG-25 for lab testing

Install new filters and repeat the above steps J
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Filter Initial Inspection

It is essential to examine and clean the filters before filling the unit with coolant
since most of the contaminants are typically stuck in the filter. The required filter
size is 25 microns (550 meshes). Make sure to inspect the inside of the filter for
contaminants as well.

Figure 2. Filter Inspection

T

Looping and Charging

Once the filters have been securely reinstalled, the unit should be connected in a
loop configuration using a dedicated hose. This involves connecting the unit
coolant supply port to the return port in a loop fashion.

Figure 3. Connecting Unit Coolant Supply Port

&

Flushing with Coolant

> After the unit is fully charged while looped to itself, pumps can be turned on at
low speed (less than 30% of full speed).

> Make sure that the charging system is still active, so that more coolant is
pumped into the unit as air bubbles bleed out from the internal vents.

> Whenever there is no air left in the system, operate the CDU at maximum flow
rate (for an hour at least, if possible) to flush it properly.
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Draining and Inspecting

The samples of the drained coolant should be taken for lab inspection.

Monitor and measure the drained coolant volume. Comparing it with the initial

fluid charge will indicate the residual fluid in the unit. This will indicate how
much fluid is remaining in the CDU.
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General Info

		Company name

		CDU model

		Serial number

		Firmware upgrade version

		HMI software version

		Date of completion

		Point of contact

		Status		Complete/Partially complete
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		Table 1		General Mechanical Requirements				Vendor's response

		GEN-REQ-01		Backflow in case of failure		L2L In-Row

						L2A In-Row

		GEN-REQ-02		Erosion		L2L In-Row

						L2A In-Row

		GEN-REQ-03		Silks and labels		L2L In-Row

						L2A In-Row

		GEN-REQ-04		Anti-seismic rack support		L2L In-Row

						L2A In-Row

		GEN-REQ-05		Pre-crimped hoses		L2L In-Row

						L2A In-Row

		GEN-REQ-06		Insulation		L2L In-Row

						L2A In-Row

		GEN-REQ-07		Certification		L2L In-Row

						L2A In-Row

		GEN-REQ-08		Choice of fluid		L2L In-Row

						L2A In-Row

		GEN-REQ-9		Fill pump		L2L In-Row

						L2A In-Row

		GEN-REQ-10		Primary flow control valve		L2L In-Row

						L2A In-Row



		Table 2		Thermal Requirements

		THERM-REQ-01		Cooling capacity		L2L In-Row

						L2A In-Row

		THERM-REQ-02		Secondary temperature		L2L In-Row

						L2A In-Row

		THERM-REQ-03		Approach temperature difference (ATD) 		L2L In-Row

						L2A In-Row

		THERM-REQ-04		Heat exchanger effectiveness		L2L In-Row

						L2A In-Row

		Table 3		Pump Requirements

		PUMP-REQ-01		Liquid flow rate		L2L In-Row

						L2A In-Row

		PUMP-REQ-02		Pressure head		L2L In-Row



						L2A In-Row



		PUMP-REQ-03		PQ characteristics		L2L In-Row

						L2A In-Row

		PUMP-REQ-04		Pump redundancy		L2L In-Row

						L2A In-Row

		Table 4		Heat Exchanger Requirements

		HX-REQ-01		Primary fluid		L2L In-Row

						L2A In-Row

		HX-REQ-02		Primary side pressure drop		L2L In-Row

						L2A In-Row

		Table 5		Fan Requirements

		FAN-REQ-01		Air flow rate		L2A In-Row





						L2L In-Row

		FAN-REQ-02		Fan speed		L2A In-Row

						L2L In-Row

		FAN-REQ-03		Type of fan		L2A In-Row



						L2L In-Row

		FAN-REQ-04		Redundancy		L2A In-Row

						L2L In-Row

		FAN-REQ-05		Noise		L2A In-Row

						L2L In-Row

		FAN-REQ-06		Fan location		L2A In-Row

						L2L In-Row

		FAN-REQ-07		Fan control type		L2A In-Row

						L2L In-Row



		Table 6		Environmental Requirements

		ENV-REQ-01		Ambient temperature range		L2L In-Row

						L2A In-Row

		ENV-REQ-02		Ambient humidity		L2L In-Row

						L2A In-Row

		ENV-REQ-03		Maximum dew point		L2L In-Row

						L2A In-Row

		Table 7		Serviceability Requirements

		SERV-REQ-01		Pump field replacement		L2L In-Row

						L2A In-Row

		SERV-REQ-02		Fan field replacement		L2L In-Row

						L2A In-Row

		SERV-REQ-03		Filter cleaning		L2L In-Row

						L2A In-Row

		SERV-REQ-04		Service access		L2L In-Row

						L2A In-Row

		SERV-REQ-05		Primary side feeds		L2L In-Row

						L2A In-Row

		SERV-REQ-06		Secondary side feeds		L2L In-Row

						L2A In-Row

		SERV-REQ-07		Draining		L2L In-Row

						L2A In-Row

		SERV-REQ-08		Air bleeder		L2L In-Row

						L2A In-Row

		SERV-REQ-09		Cable arrangement inside the unit		L2L In-Row

						L2A In-Row

		SERV-REQ-10		Filling port		L2L In-Row

						L2A In-Row

		SERV-REQ-11		Fluid sampling port		L2L In-Row

						L2A In-Row

		SERV-REQ-12		Low voltage control		L2L In-Row

						L2A In-Row

		SERV-REQ-13		High voltage control		L2L In-Row

						L2A In-Row

		Table 8		Electrical Requirements

		ELEC-REQ-01		Regional available input power options		L2L In-Row



















						L2A In-Row



















		ELEC-REQ-02		Electrical main feeds orientation 		L2L In-Row

						L2A In-Row

		ELEC-REQ-03		Electrical main feeds connection type 		L2L In-Row

						L2A In-Row

		ELEC-REQ-04		EMI		L2L In-Row

						L2A In-Row

		ELEC-REQ-05		Leakage current		L2L In-Row

						L2A In-Row

		ELEC-REQ-06		Upstream circuit breakers needed for the different applications		L2L In-Row

						L2A In-Row

		ELEC-REQ-07		Power feeds		L2L In-Row

						L2A In-Row

		ELEC-REQ-08		Grounding and bonding point		L2L In-Row

						L2A In-Row

		ELEC-REQ-09		Master emergency power off switch 		L2L In-Row

						L2A In-Row

		ELEC-REQ-10		Power draw		L2L In-Row

						L2A In-Row

		ELEC-REQ-11		Power supply placement		L2L In-Row

						L2A In-Row



		Table 9		Wetted Materials Requirements

		There is a dedicated tabl for wetted materials list, so there is no need to provide info here.

		Table 10		Safety Requirements

		SAFE-REQ-01		Maximum operating pressure - Secondary side		L2L In-Row

						L2A In-Row

		SAFE-REQ-02		Maximum operating pressure - Primary side		L2L In-Row

						L2A In-Row

		SAFE-REQ-03		Secondary pressure relief valve (PRV)		L2L In-Row

						L2A In-Row

		SAFE-REQ-04		Burst pressure - safety 		L2L In-Row

						L2A In-Row

		SAFE-REQ-05		Electrically energized components		L2L In-Row

						L2A In-Row

		SAFE-REQ-06		Expansion tank		L2L In-Row

						L2A In-Row

		Table 11		Filtration Requirements

		FILT-REQ-01		Primary side		L2L In-Row

						L2A In-Row

		FILT-REQ-02		Secondary side		L2L In-Row





						L2A In-Row





		Table 12		System Control Requirements

		CONT-REQ-01		Constant differential pressure mode		L2L In-Row

						L2A In-Row

		CONT-REQ-02		Constant flow rate mode		L2L In-Row

						L2A In-Row

		CONT-REQ-03		Constant pump speed mode		L2L In-Row

						L2A In-Row

		Table 13		HMI Requirements

		HMI-REQ-01 		Front panel HMI 		L2L In-Row

						L2A In-Row

		HMI-REQ-02 		Primary side 		L2L In-Row

				Air side		L2A In-Row

		HMI-REQ-03 		Secondary side 		L2L In-Row

						L2A In-Row

		HMI-REQ-04 		Product code identification, IP address, installed software version, date, and time 		L2L In-Row

						L2A In-Row

		HMI-REQ-05 		Main menu screen 		L2L In-Row

						L2A In-Row

		HMI-REQ-06 		Status screen 		L2L In-Row

						L2A In-Row

		HMI-REQ-07 		Alarm screen 		L2L In-Row

						L2A In-Row

		HMI-REQ-08 		Log in screen 		L2L In-Row

						L2A In-Row

		HMI-REQ-09 		Configuration screen 		L2L In-Row

						L2A In-Row

		HMI-REQ-10 		Diagnostic screen 		L2L In-Row

						L2A In-Row

		Table 14		Telemetry Requirements

		TELE-REQ-01		Real-time monitoring		L2L In-Row

						L2A In-Row

		TELE-REQ-02		Remote monitoring and control		L2L In-Row

						L2A In-Row

		TELE-REQ-03		Firmware		L2L In-Row

						L2A In-Row

		TELE-REQ-04		System data		L2L In-Row

						L2A In-Row

		TELE-REQ-05		Cybersecurity		L2L In-Row

						L2A In-Row

		Table 15		Alarms Requirements

		ALARM-REQ-01		General alarming functionality		L2L In-Row

						L2A In-Row

		ALARM-REQ-02		Primary supply/return temperature		L2L In-Row

				Air temperature		L2A In-Row

		ALARM-REQ-03		Secondary supply temperature		L2L In-Row

						L2A In-Row

		ALARM-REQ-04		Secondary return temperature		L2L In-Row

						L2A In-Row

		ALARM-REQ-05		Primary supply pressure		L2L In-Row

						L2A In-Row

		ALARM-REQ-06		Secondary supply pressure		L2L In-Row

						L2A In-Row

		ALARM-REQ-07		Room dry bulb temperature		L2L In-Row

						L2A In-Row

		ALARM-REQ-08		Room relative humidity 		L2L In-Row

						L2A In-Row

		ALARM-REQ-09		Dew point temperature		L2L In-Row

						L2A In-Row

		ALARM-REQ-10		Filter differential pressure 		L2L In-Row

						L2A In-Row

		ALARM-REQ-11		Secondary differential pressure		L2L In-Row

						L2A In-Row

		ALARM-REQ-12		Secondary flow rate		L2L In-Row

						L2A In-Row

		ALARM-REQ-13		Leak detection		L2L In-Row

						L2A In-Row

		ALARM-REQ-14		Level sensor-no fluid detected		L2L In-Row

						L2A In-Row

		ALARM-REQ-15		Restricted pump performance		L2L In-Row

						L2A In-Row

		ALARM-REQ-16		Power monitoring		L2L In-Row

						L2A In-Row

		ALARM-REQ-17		pH value		L2L In-Row

						L2A In-Row

		ALARM-REQ-18		Conductivity value		L2L In-Row

						L2A In-Row

		ALARM-REQ-19		Turbidity		L2L In-Row

						L2A In-Row

		Table 16		Leak Detection Requirements

		LEAK-REQ-01		Drain pan		L2L In-Row

						L2A In-Row

		LEAK-REQ-02		Shutoff valve		L2L In-Row

						L2A In-Row

		Table 17		Sensor Requirements

		SENS-REQ-01		Flow sensor – TCS loop		L2L In-Row



						L2A In-Row

		SENS-REQ-02		Flow sensor – Primary/facility side		L2L In-Row

		SENS-REQ-03		Temperature sensor		L2L In-Row

						L2A In-Row

		SENS-REQ-04		Pressure sensor		L2L In-Row

						L2A In-Row

		SENS-REQ-05		Relative humidity (RH) sensor		L2L In-Row

						L2A In-Row

		SENS-REQ-06		pH sensor		L2L In-Row

						L2A In-Row

		SENS-REQ-07		Conductivity sensor		L2L In-Row

						L2A In-Row

		SENS-REQ-08		Turbidity sensor		L2L In-Row

						L2A In-Row

		Table 18		 CDU Pump Failover Requirements

		PUMPFAIL-REQ-01		Pump failover 		L2L In-Row

						L2A In-Row

		PUMPFAIL-REQ-02		Pump failover - secondary flow rate		L2L In-Row

						L2A In-Row

		PUMPFAIL-REQ-03		Pump failover – secondary pressure		L2L In-Row

						L2A In-Row

		PUMPFAIL-REQ-04		Pump failover – secondary temperature rise		L2L In-Row

						L2A In-Row

		Table 19		Group Control and CDU Failover Requirements

		GCONT-REQ-01		CDU failover 		L2L In-Row

						L2A In-Row

		GCONT-REQ-02		CDU failover - secondary flow rate		L2L In-Row

						L2A In-Row

		GCONT-REQ-03		CDU failover - secondary pressure		L2L In-Row

						L2A In-Row

		GCONT-REQ-04		CDU failover - secondary temperature rise		L2L In-Row

						L2A In-Row



		Table 20		Fan Failover Requirements

		FANFAIL-REQ-01		Fan failover		L2L In-Row

						L2A In-Row

		FANFAIL-REQ-02		Fan failover - secondary temperature rise		L2L In-Row

						L2A In-Row



		Table 21		Real Time Chemistry Health Reporting

		CHEM-REQ-01		Chemistry health check		L2L In-Row

						L2A In-Row

		Table 22		CDU Documentation

		DOC-REQ-01		Technical manual		The technical manual shall include all the information regarding the cooling capacity, pumping power, alarm and control systems, filter info, wetted materials list, local component display and configuration instructions, safety certifications, basic component troubleshooting steps and all the other items specified in this PRD. It is strongly suggested to include all the performance test data if they are available.

		DOC-REQ-02		Installation guideline		The installation guidelines shall include all the piping connection requirements, power hock-up and specifications (voltage rating), step-by-step powering up process, and safety features.

		DOC-REQ-03		Modbus register map		Need to provide a complete Modbus register map

		DOC-REQ-04		CAD files and drawings		2D and 3D (.STEP), and REVIT *.RVT files are required.

						USD format CAD for Digital Twin model (it is a requirement if planning to get involved in DT development)

		DOC-REQ-05		Flushing report		The flushing report shall outline the step-by-step procedure taken by the vendor to flush and clean the CDU before shipping it to the customer.





Wetted Materials List

		Group		Nvidia's approved materials		Vendor's materials list		Additional Note

		Metals List		Brass w/ <15% Zinc
Copper (CDA110, CDA1020, CDA1220, CDA1100)
High Nickel Alloys
Stainless Steel (Most SS alloys should be acceptable, including 410. 304L, 316L or higher grades preferred
Titanium Grade 2 (UNS R50400)		Please provide a complete list for each section including all the materials used in the CDU		Please provide a note if there is a plan to replace nonapproved materials with a proper alternative in such cases.

		Plastics and rubbers		EPDM (Peroxide Cured required for hoses)
FEP
HDPE – High density Polyethylene
PEEK
PP-Polypropylene
PTFE
Viton A
Viton ETP
Viton GF

		Sealants and lubricants 		Parker Super O Lube
Staubli G11
Loctite 567

		Brazing materials		BCuP-2: Cu93/P7
BCuP-3: Cu89/Ag5/P6/Other 0.15
BCuP-4: Cu87/Ag6/P7
BCuP-5: Cu80/Ag15/P6
B-Ni-6: Ni88.9/P11
TF-H600F: Cu74.9/Sn15.6/P5.3/N4.2

		Materials to avoid		Aluminum
ABS
CR
CPVC
Hastelloy B
Lead
Non-Stainless Steel
PVC
Zin





Core Requirements checklist

		No.		Core requirements		Requirement ID		Compliant/Noncompliant		Deviation		Additional Note

		1		Cooling capacity		THERM-REQ-01		Please only use one of the two options to specify wether the CDU fully meets this requirement (Compliant) or partially meets/does not meet the requirement (Noncompliant)		If the answer to the previous section is "Noncompliant", please specify the difference between your design and the stated requirement.		This section can be used for additional explanation if needed.				Green-highlighted fields indicate must-have requirements that are critical and must be included in the report.		If there is no redundant pump, you may leave the test data for pump failover blank. However, it is still necessary to provide the test data showing the start time for the pump transitioning from 0 to the required DP.

		2		Secondary temperature stability		THERM-REQ-02

		3		Pumping capacity at required cooling capacity		PUMP-REQ-01
PUMP-REQ-02

		4		Pump redundancy		PUMP-REQ-04

		5		Fan redundancy		FAN-REQ-04

		6		Secondary filter		FILT-REQ-02

		7		Pump field replacement 		SERV-REQ-01

		8		Fan field replacement		SERV-REQ-02

		9		PRV valve setpoint		SAFE-REQ-03

		10		Constant differential pressure mode		CONT-REQ-01

		11		Constant flow rate mode		CONT-REQ-02

		12		Telemetry
(sensor failure - PID)		TELE-REQ-01

		13		Flow sensor accuracy  - TCS loop		SENS-REQ-01

		14		Flow sensor accuracy - Primary loop		SENS-REQ-02

		15		Pump failover/start time		PUMPFAIL-REQ-01 to 04

		16		Fan failover		FANFAIL-REQ-01 to 02

		17		Group control		GCONT-REQ-01 to 04













Test Plan Overview

		Test No.		Test title		Test Description 		Complete		Proper Operation Available		Test Data		Test Graphs		Additional Note

		1		Hydraulic Test - Constant Differential Pressure Mode 		Provided in Self-Qualification Guideline document under Section 1, Test 1		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 1".		Please insert the related graph here		This section can be used for additional explanation if needed.

		1		Hydraulic Test - Pressure Sensor's Connectivity Verification		Provided in Self-Qualification Guideline document under Section 1, Test 1		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 1".

		1		Hydraulic Test - Flow Sensor's Connectivity Verification		Provided in Self-Qualification Guideline document under Section 1, Test 1		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 1".

		1		Hydraulic Test - Temperature Sensor's Connectivity Verification		Provided in Self-Qualification Guideline document under Section 1, Test 1		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 1".

		2		Hydraulic test - Constant flow rate mode		Provided in Self-Qualification Guideline document under Section 1, Test 2		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 2".

		3		Flow Sensor Accuracy Test		Provided in Self-Qualification Guideline document under Section 1, Test 3		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 3".

		4		Cold Start Thermal Test		Provided in Self-Qualification Guideline document under Section 1, Test 4		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 4".

		5		Thermal Test - Low Load		Provided in Self-Qualification Guideline document under Section 1, Test 5		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 5".

		6		Thermal Test - Nominal Capacity - Section 1		Provided in Self-Qualification Guideline document under Section 1, Test 6-section 1		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 6-1".

		6		Thermal Test - Nominal Capacity - Section 2		Provided in Self-Qualification Guideline document under Section 1, Test 6-section 2		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 6-2".

		7		Pump Start Time		Provided in Self-Qualification Guideline document under Section 1, Test 7-section 1		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 7-1".

		7		Pump Failover Test		Provided in Self-Qualification Guideline document under Section 1, Test 7-section 2		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 7-2".

		8		Fan Failover Test		Provided in Self-Qualification Guideline document under Section 1, Test 8		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 8".

		9		CDU Group Control		Provided in Self-Qualification Guideline document under Section 1, Test 9		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 9".

		10		Pumping Capacity 		Provided in Self-Qualification Guideline document under Section 1, Test 10		FALSE		Yes/No		Please provide the raw data of the experiment in the designated test sheet, "Test 10".





Experimental Setup

		Item		Requirement

		1		Provide images of the experimental setup from front, back, and sides.

		2		Provide a complete list of all the extenal sensors with specifications in the test setup

		3		Share the flushing procedure followed for the test if it is different from what Nvidia shared in Appendix A in CDU Self-Qualification Guideline





Test 1

		Test 1 - Hydraulic test - Constant Differential Pressure Mode & Sensor's Connectivity Verification

		L2L & L2A CDU

		Time (s)		DP setpoint (psi)		Secondary flow rate (LPM)		Measured DP (psi)		Pressure seonsors (psi) - CDU sensors								Flow sensors (LPM) - CDU sensors				Temperature (°C) - CDU sensors								Pressure seonsors (psi) - External sensors				Flow sensors (LPM) - External sensors				Temperature (°C) - External sensors

										Sensor 1 
(supply)		Sensor 2
(supply)		Sensor 3
(return)		Sensor 4
(return)		Secondary flow rate (LPM)		Primary flow rate (LPM)		Sensor 1
(supply)		Sensor 2
(supply)		Sensor 3
(return)		Sensor 4
(return)		Sensor 1
(supply)		Sensor 2 
(return)		Secondary flow rate (LPM)		Primary flow rate (LPM)		Sensor 1
(supply)		Sensor 2 
(return)

																																																Follow the steps provided for "Test 1" in the CDU Self-Qualification Guideline document 

																																																If any of the specified DP setpoints are not supported by the CDU or fall outside the operational range, clearly document this in the report and explain the limitation.

																																																If there are any additional sensors or measurements to be included, clearly specify and document them.

																																																The data polling rate should be at least once every 2 seconds.

																																																This graph serves as a sample representation.

































																																																Entering test results in the designated column will automatically populate the graph.







DP setpoint (psi)	Secondary flow rate (LPM)	Measured DP (psi)	Time (s)





DP (psi)





Flow rate (LPM)









Test 2

		Test 2 - Hydraulic test - Constant Flow Rate Mode & Sensor's Connectivity Verification

		L2L & L2A CDU

		Time (s)		Secondary flow rate setpoint (LPM)		Secondary flow rate (LPM)		Pump speed (%)		Pressure seonsors (psi) - CDU sensors								Flow sensors (LPM) - CDU sensors				Temperature (°C) - CDU sensors								Pressure seonsors (psi) - External sensors				Flow sensors (LPM) - External sensors				Temperature (°C) - External sensors

										Sensor 1 
(supply)		Sensor 2
(supply)		Sensor 3
(return)		Sensor 4
(return)		Secondary flow rate (LPM)		Primary flow rate (LPM)		Sensor 1
(supply)		Sensor 2
(supply)		Sensor 3
(return)		Sensor 4
(return)		Sensor 1
(supply)		Sensor 2 
(return)		Secondary flow rate (LPM)		Primary flow rate (LPM)		Sensor 1
(supply)		Sensor 2 
(return)

				This colum shows the target setpoint		This colum shows the CDU's flow sensor reading																																								Follow the steps provided for "Test 2" in the CDU Self-Qualification Guideline document 

																																														If any of the specified flow rate setpoints are not supported by the CDU or fall outside the operational range, clearly document this in the report and explain the limitation.

																																														If there are any additional sensors or measurements to be included, clearly specify and document them.

																																														The data polling rate should be at least once every 2 seconds.

																																														This graph serves as a sample representation.



























																																														Entering test results in the designated column will automatically populate the graph.
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Flow rate (LPM)









Test 3

		Test 3 -Secondary Flow Sensor Accuracy Test

		L2L & L2A CDU

				25C								35C								45C								External flow sensor type		External flow sensor accuracy 

				Sensor's discrepancy (%)		CDU's flow sensor (LPM)		External calibrated flow sensor (LPM)				Sensor's discrepancy (%)		CDU's flow sensor (LPM)		External calibrated flow sensor (LPM)				Sensor's discrepancy (%)		CDU's flow sensor (LPM)		External calibrated flow sensor (LPM)

		10% of nominal/rated flow rate

		50% of nominal/rated flow rate

		75% of nominal/rated flow rate

		100% of nominal/rated flow rate



				Follow the steps provided for "Test 3" in the CDU Self-Qualification Guideline document 

				If there are any additional considerations or measurements to be included, clearly specify and document them.

				This graph serves as a sample representation.																Entering test results in the designated column will automatically populate the graph.



25C	10% of nominal/rated flow rate	50% of nominal/rated flow rate	75% of nominal/rated flow rate	100% of nominal/rated flow rate	35C	10% of nominal/rated flow rate	50% of nominal/rated flow rate	75% of nominal/rated flow rate	100% of nominal/rated flow rate	45C	10% of nominal/rated flow rate	50% of nominal/rated flow rate	75% of nominal/rated flow rate	100% of nominal/rated flow rate	

Sensor accuracy (%)











Test 4

		Test 4 -Cold Start Test

		L2L CDUs

		Time (s)		Heat load (kW)		Secondary supply temperature setpoint (C)		Secondary supply temperature reading (C)		Primary valve position (%)









																Follow the steps provided for "Test 4" in the CDU Self-Qualification Guideline document 

																If there are any additional considerations or measurements to be included, clearly specify and document them.

																The data polling rate should be at least once every 2 seconds.

																This graph serves as a sample representation.









































																Entering test results in the designated column will automatically populate the graph.



























Secondary supply temperature reading (C)	Primary valve position (%)	Secondary supply temperature setpoint (C)	Time (s)





Secondary temperature (C)





Primary valve position (%)









Test 5

		Test 5 - Thermal Test - Low Load

		L2L CDU																																						L2A CDU

		Time (s)		Heat load (kW)		Secondary supply temperature (C)		CDU primay valve command (%)		Primary supply temperature (°C)		ATD (°C)																														Time (s)		Heat load (kW)		Secondary supply temperature (C)		Fans speed (%)		Supply air temperature (°C)		ATD (°C)





																Follow the steps provided for "Test 5" in the CDU Self-Qualification Guideline document 																																								Follow the steps provided for "Test 5" in the CDU Self-Qualification Guideline document 

																If there are any additional considerations or measurements to be included, clearly specify and document them.																																								If there are any additional considerations or measurements to be included, clearly specify and document them.

																If stability cannot be achieved at a 10% load, please specify the minimum load at which the CDU can operate stably.																																								If stability cannot be achieved at a 10% load, please specify the minimum load at which the CDU can operate stably.

																The data polling rate should be at least once every 2 seconds.																																								The data polling rate should be at least once every 2 seconds.

																This graph serves as a sample representation.																																								This graph serves as a sample representation.

















																Entering test results in the designated column will automatically populate the graph.																																								Entering test results in the designated column will automatically populate the graph.



Secondary supply temperature (C)	CDU primay valve command (%)	Primary supply temperature (°C)	Time (s)





Temperature (C)





Primary valve position (%)







Secondary supply temperature (C)	Fans speed (%)	Supply air temperature (°C)	Time (s)





Temperature(C)





Fan speed (%)









Test 6-1

		Test 6 - Thermal Test - Nominal Capacity

		L2L CDU																																																		L2A CDU

		N+1 mode configuration (one pump in standby)														N mode configuration (no pump in standby)																																						N+1 mode configuration (one fan in standby)																N mode configuration (no fan in standby)

		Time (s)		Heat load (kW)		Secondary supply temperature (C)		CDU primay valve command (%)		Primary supply temperature (°C)		ATD (°C)				Time (s)		Heat load (kW)		Secondary supply temperature (C)		CDU primay valve command (%)		Primary supply temperature (°C)		ATD (°C)																												Time (s)		Heat load (kW)		Secondary supply temperature (C)		Fan speed (%)		Measured (CFM)		Supply air temperature (°C)		ATD (°C)				Time (s)		Heat load (kW)		Secondary supply temperature (C)		Fan speed (%)		Measured (CFM)		Supply air temperature (°C)		ATD (°C)

																												Follow the steps provided for "Test 6 - Section 1" in the CDU Self-Qualification Guideline document 																																																										Follow the steps provided for "Test 6 - Section 1" in the CDU Self-Qualification Guideline document 

																												If there are any additional considerations or measurements to be included, clearly specify and document them.																																																										If there are any additional considerations or measurements to be included, clearly specify and document them.

																												The data polling rate should be at least once every 2 seconds.																																																										The data polling rate should be at least once every 2 seconds.

																												This graph serves as a sample representation.																																																										This graph serves as a sample representation.





















																												Entering test results in the designated column will automatically populate the graph.

																																																																																						Entering test results in the designated column will automatically populate the graph.



N+1 mode



Secondary supply temperature (C)	CDU primay valve command (%)	Primary supply temperature (°C)	Time (s)





Secondary temperature (C)







N+1 mode



Secondary supply temperature (C)	Fan speed (%)	Supply air temperature (°C)	Time (s)





Secondary temperature (C)





Fan speed (%)







N mode



Secondary supply temperature (C)	CDU primay valve command (%)	Primary supply temperature (°C)	Time (s)





Secondary temperature (C)







N mode



Secondary supply temperature (C)	Fan speed (%)	Supply air temperature (°C)	Time (s)





Secondary temperature (C)





Fan speed (%)









Test 6-2

		Test 6 - Thermal test - Nominal capacity - Cooling curves verification

		L2L CDU 
Recommended TCS temperatures: 30°C & 40°C

				Secondary flow rate (LPM)		Primary flow rate (LPM)		TCS temperature (°C)		Primary temperature (°C)		ATD		Nominal cooling capacity (kW)								Secondary flow rate (LPM)		Primary flow rate (LPM)		TCS temperature (°C)		Primary temperature (°C)		ATD		Nominal cooling capacity (kW)								Secondary flow rate (LPM)		Primary flow rate (LPM)		TCS temperature (°C)		Primary temperature (°C)		ATD		Nominal cooling capacity (kW)

		100% pumping capacity										4								75% pumping capacity										4								50% pumping capacity										4

		100% pumping capacity										4								75% pumping capacity										4								50% pumping capacity										4						Follow the steps provided for "Test 6 - Section 2" in the CDU Self-Qualification Guideline document 

		100% pumping capacity										4								75% pumping capacity										4								50% pumping capacity										4						If there are any additional considerations or measurements to be included, clearly specify and document them.

		100% pumping capacity										4								75% pumping capacity										4								50% pumping capacity										4

		100% pumping capacity										8								75% pumping capacity										8								50% pumping capacity										8

		100% pumping capacity										8								75% pumping capacity										8								50% pumping capacity										8

		100% pumping capacity										8								75% pumping capacity										8								50% pumping capacity										8

		100% pumping capacity										8								75% pumping capacity										8								50% pumping capacity										8

		100% pumping capacity										12								75% pumping capacity										12								50% pumping capacity										12

		100% pumping capacity										12								75% pumping capacity										12								50% pumping capacity										12

		100% pumping capacity										12								75% pumping capacity										12								50% pumping capacity										12

		100% pumping capacity										12								75% pumping capacity										12								50% pumping capacity										12

		…																		…																		…

				Graphs should display the nominal cooling capacity at ATDs of 4°C, 8°C, and 12°C across the entire range of primary flow rates, with secondary flow rates set at 50%, 75%, and 100% of the pumping capacity.

				This graph serve as a sample representation.



		Entering test results in the designated column will automatically populate the graph.





























		L2A CDU 
Recommended TCS temperatures: 40°C & 45°C

				Secondary flow rate (LPM)		Fans speed (%)		TCS temperature (°C)		Air temperature (°C)		ATD		Nominal cooling capacity (kW)								Secondary flow rate (LPM)		Fans speed (%)		TCS temperature (°C)		Air temperature (°C)		ATD		Nominal cooling capacity (kW)								Secondary flow rate (LPM)		Fans speed (%)		TCS temperature (°C)		Air temperature (°C)		ATD		Nominal cooling capacity (kW)

		100% pumping capacity										10								75% pumping capacity										10								50% pumping capacity										10

		100% pumping capacity										10								75% pumping capacity										10								50% pumping capacity										10

		100% pumping capacity										10								75% pumping capacity										10								50% pumping capacity										10

		100% pumping capacity										10								75% pumping capacity										10								50% pumping capacity										10

		100% pumping capacity										15								75% pumping capacity										15								50% pumping capacity										15

		100% pumping capacity										15								75% pumping capacity										15								50% pumping capacity										15

		100% pumping capacity										15								75% pumping capacity										15								50% pumping capacity										15

		100% pumping capacity										15								75% pumping capacity										15								50% pumping capacity										15

		100% pumping capacity										20								75% pumping capacity										20								50% pumping capacity										20

		100% pumping capacity										20								75% pumping capacity										20								50% pumping capacity										20

		100% pumping capacity										20								75% pumping capacity										20								50% pumping capacity										20

		100% pumping capacity										20								75% pumping capacity										20								50% pumping capacity										20

		…																		…																		…

				Graphs should display the nominal cooling capacity at ATDs of 10°C, 15°C, and 20°C across the entire range of air flow rates, with secondary flow rates set at 50%, 75%, and 100% of the pumping capacity.

				The "x" axis can show fans speed or air flow rate, whichever is available.

				This graphs serve as a sample representation.



		Entering test results in the designated column will automatically populate the graph.



100% Pumping capacity



ATD (10C)	ATD (15C)	ATD (20C)	Air flow rate (CFM)





Cooling capacity (kW)









75% Pumping capacity



ATD (10C)	ATD (15C)	ATD (20C)	Air flow rate (CFM)





Cooling capacity (kW)









50% Pumping capacity



ATD (10C)	ATD (15C)	ATD (20C)	Air flow rate (CFM)





Cooling capacity (kW)









100% Pumping capacity



ATD (4C)	ATD (8C)	ATD (12C)	Primary flow rate (LPM)





Cooling capacity (kW)









75% Pumping capacity



ATD (4C)	ATD (8C)	ATD (12C)	Primary flow rate (LPM)





Cooling capacity (kW)









50% Pumping capacity



ATD (4C)	ATD (8C)	ATD (12C)	Primary flow rate (LPM)





Cooling capacity (kW)











Test 7-1

		Test 7 - Pump Start Time

		L2L & L2A CDU



		Time (s)		Heat load (kW)		Secondary supply temperature (C)		Secondary flow rate (LPM)		DP (psi)

														Follow the steps provided for "Test 7" in the CDU Self-Qualification Guideline document 

														If there are any additional considerations or measurements to be included, clearly specify and document them.

														The data polling rate should be at least once every 2 seconds.

														This graph serves as a sample representation.

														Entering test results in the designated column will automatically populate the graph.



Pump Start Time



Secondary supply temperature (C)	Secondary flow rate (LPM)	DP (psi)	Time (s)





Secondary temperature (C)





Secondary flow rate (LPM)











Test 7-2

		Test 7 - Pump Failover

		L2L & L2A CDU

		N+1 mode configuration (one pump in standby)														N mode configuration (no pump in standby)

		Time (s)		Heat load (kW)		Secondary supply temperature (C)		Secondary flow rate (LPM)		DP (psi)		Describe the pump failure approach				Time (s)		Heat load (kW)		Secondary supply temperature (C)		Secondary flow rate (LPM)		DP (psi)		Describe the pump failure approach

																												Follow the steps provided for "Test 7" in the CDU Self-Qualification Guideline document 

																												If there are any additional considerations or measurements to be included, clearly specify and document them.

																												The data polling rate should be at least once every 1 seconds.

																												This graph serves as a sample representation.

																												Entering test results in the designated column will automatically populate the graph.



N+1 mode



Secondary supply temperature (C)	Secondary flow rate (LPM)	Time (s)





Secondary temperature (C)





Secondary flow rate (LPM)







N+1 mode



DP (psi)	Secondary flow rate (LPM)	Time (s)





Secondary temperature (C)





Secondary DP (psi)







N mode



Secondary supply temperature (C)	Secondary flow rate (LPM)	Time (s)





Secondary temperature (C)





Secondary flow rate (LPM)







N mode



DP (psi)	Secondary flow rate (LPM)	Time (s)





Secondary temperature (C)





Secondary DP (psi)









Test 8

		Test 8 - Fan Failover

		L2A CDUs

		N+1 mode configuration (one fan in standby)														N mode configuration (no fan in standby)

		Time (s)		Heat load (kW)		Secondary supply temperature (C)		Secondary flow rate (LPM)		Supply air temperature (°C)		Describe the fan failure approach				Time (s)		Heat load (kW)		Secondary supply temperature (C)		Secondary flow rate (LPM)		Supply air temperature (°C)		Describe the fan failure approach







																														Follow the steps provided for "Test 8" in the CDU Self-Qualification Guideline document 

																														If there are any additional considerations or measurements to be included, clearly specify and document them.

																														The data polling rate should be at least once every 1 seconds.

																														This graph serves as a sample representation.



																														Entering test results in the designated column will automatically populate the graph.



N+1 mode



Secondary supply temperature (C)	Secondary flow rate (LPM)	Time (s)





Secondary temperature (C)





Secondary flow rate (LPM)







N mode



Secondary supply temperature (C)	Secondary flow rate (LPM)	Time (s)





Secondary temperature (C)





Secondary flow rate (LPM)









Test 9

		Test 9 - CDU Group Control

		L2A & L2L CDUs

		N+1 mode configuration (one CDU in standby)																				N mode configuration (no CDU in standby)

		Time (s)		Heat load (kW)		Secondary flow rate (LPM)
Unit 1		Secondary supply temperature (°C)
Unit 1		Secondary pressure (psi)
Unit 1		Secondary flow rate (LPM)
Unit 2		Secondary supply temperature (°C)
Unit 2		Secondary pressure (psi)
Unit 2		Describe the CDU failure approach				Time (s)		Heat load (kW)		Secondary flow rate (LPM)
Unit 1		Secondary supply temperature (°C)
Unit 1		Secondary pressure (psi)
Unit 1		Secondary flow rate (LPM)
Unit 2		Secondary supply temperature (°C)
Unit 2		Secondary pressure (psi)
Unit 2		Describe the CDU failure approach











																																												Follow the steps provided for "Test 9" in the CDU Self-Qualification Guideline document 

																																												If there are any additional considerations or measurements to be included, clearly specify and document them.

																																												The data polling rate should be at least once every 1 seconds.

																																												This graph serves as a sample representation.

																																												Entering test results in the designated column will automatically populate the graph.



N+1 mode



Secondary supply temperature (°C)
Unit 1	Secondary flow rate (LPM)
Unit 1	Secondary flow rate (LPM)
Unit 2	Secondary supply temperature (°C)
Unit 2	Time (s)





Secondary temperature (C)





Secondary flow rate (LPM)







N+1 mode



Secondary pressure (psi)
Unit 1	Secondary flow rate (LPM)
Unit 1	Secondary flow rate (LPM)
Unit 2	Secondary pressure (psi)
Unit 2	Time (s)





Secondary flow rate (LPM)





Secondary pressure(psi)







N mode



Secondary supply temperature (°C)
Unit 1	Secondary flow rate (LPM)
Unit 1	Secondary flow rate (LPM)
Unit 2	Secondary supply temperature (°C)
Unit 2	Time (s)





Secondary temperature (C)





Secondary flow rate (LPM)







N mode



Secondary pressure (psi)
Unit 1	Secondary flow rate (LPM)
Unit 1	Secondary flow rate (LPM)
Unit 2	Secondary pressure (psi)
Unit 2	Time (s)





Secondary flow rate (LPM)





Secondary pressure(psi)









Test 10





		N+1 mode - at 100% pump speed						N mode - at 100% pump speed

		Secondary flow rate (LPM)		DP (psi)				Secondary flow rate (LPM)		DP (psi)

																Follow the steps provided for "Test 10" in the CDU Self-Qualification Guideline document 

																If there are any additional considerations or measurements to be included, clearly specify and document them.

																This graph serves as a sample representation.

																Entering test results in the designated column will automatically populate the graph.





DP (psi)	Secondary Flow rate (LPM)





DP (psi)









DSX-Ready Requirements

		DSX-Ready Requirement		Requirement description		Vendor feedback/data

		Cooling capacity		≥2.3 MW at 4°C ATD		Provide the cooling capacity at 4°C ATD

		Flow rate		≥2.3 1.5 LPM/kW at the rated cooling capacity 		Provide available flow rate at the rated cooling capacity

		Differential pressure		≥45 psi at the required flow rate at the rated cooling capacity		Specify the differential pressure at the requested flow rate and the rated cooling capacity

		Supply and return pipe connections		Must be 6"		Specify the connection size

		Power consumption		≤3% of CDU rated cooling capacity		Specify the power consumption of the unit at the rated cooling capacity

		Power feed		Be compliant with regional standards supporting 380-415V, 480V, 50/60Hz		Provide the power feed specifications

		Priamry flow control valve		Must be a two-way modulating valve		Confirm availability

		Regulatory requirement		Regionally CE or UL certified		Confirm availability

		Modbus TCP setpoint control		The CDU secondary temperature setpoint must be adjustable via Modbus TCS and must immediately respond to each new setpoint without writing to non-volatile memory on every update, preventing memory burnout from high-frequency BMS writes (e.g., every 5 seconds). 		Confirm availability

		MTBF data		MTBF data for pumps, VFDs, valves, power system (ETS/ATS), and control board.		Provide MTBF data for the following components: pumps, VFDs, valves, power system (ETS/ATS), and control board.

		MTBR data		MTBR data for pumps, VFDs, valves, power system (ETS/ATS), and control board.		Provide MTBR data for the following components: pumps, VFDs, valves, power system (ETS/ATS), and control board.

		SimReady asset		Commitment to deliver the SimReady asset for the CDU model submitted for DSX-Ready		Provide commitment to deliver the SimReady asset for the CDU model submitted for DSX-Ready





2D Drawings 

				2D Drawings of CDU

				Top view				Front view



				Side view				Rear view
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