Phase II Ex Ante Review Findings
Measure Description
A whole building custom analysis was performed for POD II and POD III of a data center buildout. The following measures were considered in the analysis:
1. Water-side economizer serving computer room air handlers (CRAHs)
2. Air flow management to allow increased CRAH return air temperatures
Table 1-1: Key Savings Assumptions
Parameter

Baseline

Proposed

Notes

Water-side economizer

No

Yes

Fixed approach of 3°F was modeled.

Tower fan VFD

Yes

Yes

Oversized VFD has been proposed to
meet future demand.

Condenser pump VFD

No

Yes

Oversized VFD has been proposed to
meet future demand.

Chilled water pump VFD

No

Yes

Oversized VFD has been proposed to
meet future demand.

CRAH fan VFD

No

Yes

CRAH supply
temperature

65°F

POD II: 77.4°F
POD III: 74.7°F

This is critical to savings

CRAH return air
temperature

78°F

POD II: 103°F
POD III: 103°F

This is critical to savings

Summary of Review
In the Phase I review, the CPUC staff documented five issues, to which the Investor-OwnedUtility (IOU) has responded as listed below.
1. CPUC: In the Final Report it is stated that “Additional IT load may be added over the
next two to four years”. Some of the HVAC systems for the facility are sized for the
future expected load, which will be significantly greater than the current load. For
example, the modeled cooling load for POD II is 448 tons, whereas the capacity of the
cooling towers for the water-side economizer in that building is 1,600 tons. Where
variable speed drives are used in these systems, this oversizing results in estimated
savings that might not be realized when full expansion takes place.
IOU Response: The additional IT load that may be added in the future will be served by
different cooling towers. The cooling towers were intentionally oversized to a large
degree to maximize the water-side economizer operation. Sizes and loads will be
checked during field verification.
CPUC Recommendation: Accept
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2. CPUC: A safety factor of 1.2 is applied to the load when calculating both equipment
capacities and energy consumption. While it is appropriate to use a safety factor for
sizing, it is not appropriate for energy calculations.
IOU Response: We agree that it is not appropriate to use a 1.2 safety factor for energy
calculations and will correct this during the post-field verification.
CPUC Recommendation: Accept
3. CPUC: Some information was submitted regarding energy consumption of the existing
buildings, but it is not clear how the trend data were used to estimate the loads. The
loads values in the workbook were hard values, not formulas, and thus it was not
possible to determine how they were determined.
IOU Response: Load values in the workbook were based on trend data from the
customer after the project began operation that show the UPS loads (see the files “Load
Profile Report - SF09 POD2 CDB.PDF” for POD II and “Load Profile Report - SF09
POD3 CDB.pdf” for POD III from their EMS; note that each POD (or room) has two
UPS feeds). The total maximum kW values recorded in the submitted trends were used
as the design space load (kW) in our calculations.
CPUC Recommendation: Accept. Provide unlocked spreadsheets for final review.
4. CPUC: The analysis assumes constant approach of 3°F for the cooling towers serving
the water-side economizer. While this scenario is possible, a more efficient control
scenario would involve resetting the approach to a higher value as outdoor temperature
drops. There is a trade-off between tower fan energy consumption and condenser pump
power, which could be optimized by a reset control.
IOU Response: We developed our model to represent the customer’s sequences of
operation that we observed in the design drawings and from other resources obtained
from the customer. We understand that the customer will be optimizing their operating
sequences. For the post inspection review we will obtain more detail on the sequence of
operation and use this to amend the savings analysis as needed.
CPUC Recommendation: Accept
5. CPUC: Total incremental costs are listed in the calculation workbooks, but details
regarding how the costs were calculated are limited. When costs are updated at the postverification stage, additional detail should be provided showing how the incremental
costs were calculated. Include breakdown of costs by component, where appropriate,
including component sizes and quantities.
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IOU Response: We will provide the cost breakdown of the systems associated with the
energy efficiency measures during the post-verification phase and update the
incremental measure costs as needed.
CPUC Recommendation: Some additional information is needed for this stage of the
process. The IOU submittal dated 7/31/2014 included a more detailed cost estimate
worksheet “XXX_Pod 1 Cost IMC worksheet.xls”. There is no mention of labor costs in
the document; it is not clear whether labor cost is included in the listed values, or if they
are additional. Moreover, the cost for hot aisle containment is described as an
incremental cost, whereas there should be some form of containment in the baseline
case, since the baseline document requires a hot aisle/ cold aisle configuration with
ducted return for the power density of this project.
Review Conclusion
The project is approved. However, the ex-ante savings are contingent upon an updated analysis
that is based on field verification results and includes the correction in which the sizing factor is
not applied to the load for energy calculations (Item 2 in Review Summary).
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Summary of CPUC Staff Requested Action by the IOU
CPUC Staff requests that the IOU undertake the following steps in the verification phase of the
project:
1. Notify when post-installation inspection is planned. A staff consultant will accompany
PG&E reviewer/s.
2. Data logging for verification should be extended to 28 days. Preferably this should
include some hot/humid weather to test the limits of the water-side economizer system
3. Verify loads and equipment sizes.
4. Modify the calculation workbooks such that energy calculations are not subject to the
sizing factors.
5. Update analysis based on observed sequences of operation.
6. Provide additional detail regarding incremental measure costs in the current stage of the
project. This should include separation of labor and material costs, as well as an
explanation of what is included in the measure cost for the hot aisle containment
measure, and whether ducted return for the CRAH units was included in the baseline
cost.
7. Provide more detailed breakdown of incremental measure costs at post-installation stage.
8. Submit measure EULs.
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