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(This foreword is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI requirements for a
standard and may contain material that has not been subject to public review or a consensus process.
Unresolved objectors on informative material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD
The original issue of Standard 90.4 (90.4-2016) was published in July 2016. Accordingly, the basis for the standard’s
Electrical Loss Component (ELC) were based on the published efficiencies of electrical distribution equipment on the
market and deployed in the industry in the 2 – 3 years preceding the publication of 90.4-2016. In the intervening
years, the market has witnessed material improvements in the efficiency of core electrical distribution equipment,
particularly in the performance of the UPS module. This has been borne out via two distinct developments:

1) UPS Modules have become incrementally more efficient

2) The UPS module efficiency curve has flattened such that the modules maintain the higher efficiency levels
along a greater extent of the curve, including at the lower end of the x-axis (Load %), where previously the
efficiency would exhibit a sharp drop-off. This is the case both for the movement by manufacturers of bringing
transformer-less solutions to market (as illustrated by the example in the graph below) and for general
improvements in efficiency across the board for various UPS module technologies.

Further, this development is consistent across the offerings of the major UPS vendors and independent of various
UPS module operating modes (e.g. Economy mode).

This addendum to the standard is being proposed to better align with current vintages of UPS technology in terms of
performance and industry evolution over the period since the original publication of 90.4-2016.
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[Note to Reviewers: This addendum makes proposed changes to the current standard. These changes are indicated
in the text by underlining (for additions) and strikethrough (for deletions) except where the reviewer instructions
specifically describe some other means of showing the changes. Only these changes to the current standard are
open for review and comment at this time. Additional material is provided for context only and is not open for
comment except as it relates to the proposed changes.]

Addendum f to 90.4-2016
Modify the standard as follows (IP and SI Units)
Modify Tables 8.2.1.1 and 8.2.1.2 as follows:

TABLE 8.2.1.1 Maximum Design Electrical Loss Component (Design ELC) and ELC Segments Systems (IT Design Load <100

kW)a

UPS Redundancy Configuration

Single Feed UPS (N, N+1, etc.) or No UPSb Active Dual Feed UPS (2N, 2N+1, etc.)c

Calculation Percentage

100% of IT design
load segment ELC

50% of IT design
load segment ELC

50% of IT design
load segment ELC

25% of IT design load
segment ELC

Segments of ELC and Overall ELC

Loss/efficiency

Loss/efficiency

Loss/efficiency

Loss/efficiency

Incoming Electrical Service Segment

15.0%/85.0%

11.0%/89.0%

11.0%/89.0%

10.0%/90.0%

UPS Segment

12.0%/88.0% 8.0% / 14.0%/86.0% 10.0%
92.0%
/ 90.0%

14.0%/86.0% 10.0%
/ 90.0%

20.0%/80.0% 13.5%
/ 86.5%

ITE Distribution Segment

6.0%/94.0%

4.0%/96.0%

3.0%/97.0%

Electrical Loss/Efficiency Total

29.7%/70.3% 26.5% / 26.5%/73.5% 23.1%
73.5%
/ 76.9%

26.5%/73.5% 23.1%
/ 76.9%

30.2%/69.8% 24.5%
/ 75.5%

ELC

0.297 0.265

0.265 0.231

0.302 0.245

4.0%/96.0%

0.265 0.231

a.
Informative Note: Example calculations are shown in Informative Appendix C.
b.
Informative Note: These columns apply to electrical configurations resulting in a single output feed from the UPS, irrespective of the number of UPS
modules that may be paralleled prior to the output feed, or the number of branches or subfeeders into which that output feeder may be divided.
c.
Informative Note: These columns apply to electrical configurations made up of two distinct and electrically separated UPS systems resulting in two
distinct and electrically separate output feeds, either of which is capable of independently supporting the total design load. Systems that meet these criteria may
be made up of any number of UPS modules that are paralleled prior to each output feed. Crossties and/or transfer switches downstream of the independent feeds
shall not continually tie the two output sections together.
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TABLE 8.2.1.2 Maximum Design Electrical Loss Component (Design ELC) and ELC Segments Systems (IT Design Load > 100

kW)a

UPS Redundancy Configuration

Single Feed UPS (N, N+1, etc.) or No UPSb

Calculation Percentage

100% of IT design
load segment ELC

50% of IT design load 50% of IT design
segment ELC
load segment ELC

25% of IT design load
segment ELC

Segments of ELC and Overall ELC

Loss/efficiency

Loss/efficiency

Loss/efficiency

Loss/efficiency

Incoming Electrical Service Segment

15.0%/85.0%

11.0%/89.0%

11.0%/89.0%

10.0%/90.0%

UPS Segment

9.0%/91.0% 6.5% /
93.5%

10.0%/90.0% 8% /
92%

10.0%/90.0% 8% /
92%

15.0%/85.0% 11.0%
/ 89.0%

ITE Distribution System

5.0%/95.0%

4.0%/96.0%

4.0%/96.0%

3.0%/97.0%

Electrical Loss/Efficiency Total

26.5%/73.5% 24.5% / 23.1%/76.9% 18.9% / 23/1%/76.9% 18.9% / 25.8%/74.2% 22.3% /
75.5%
81.1%
81.1%
77.7%

ELC

0.265 0.245

0.231 0.189

Active Dual Feed UPS (2N, 2N+1, etc.)c

0.231 0.189

0.258 0.223

a.
Informative Note: Example calculations are shown in Informative Appendix C.
b.
Informative Note: These columns apply to electrical configurations resulting in a single output feed from the UPS, irrespective of the number of UPS
modules that may be paralleled prior to the output feed, or the number of branches or subfeeders into which that output feeder may be divided.
c.
Informative Note: These columns apply to electrical configurations made up of two distinct and electrically separated UPS systems resulting in two
distinct and electrically separate output feeds, either of which is capable of independently supporting the total design load. Systems that meet these criteria may
be made up of any number of UPS modules that are paralleled prior to each output feed. Crossties and/or transfer switches downstream of the independent feeds
shall not continually tie the two output sections together.

