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European foreword

This document (EN 50600-4-2:2016/A1:2019) has been prepared by CLC/TC 215 “Electrotechnical aspects
of telecommunication equipment”.

The following dates are fixed:

+ latest date by which this document has to be (dop) 2020-01-29
implemented at national level by publication of
an identical national standard or by
endorsement

+ latest date by which the national standards (dow) 2022-01-29
conflicting with this document have to be
withdrawn

This document updates subclauses 5.2, 6.2.3 and Annex B.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission and
the European Free Trade Association.
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1 Modification to the Introduction

Replace Figure 1 with:

EN 50600-1

General concepts

‘ . '

EN 50600-2-x EN 50600-3-x EN 50600-4-x

Resource management
Key Performance Indicators

[ i ]

CLC/TR 50600-99-x

Design Operation

Supporting information and Technical Reports

Recommended practices for energy management
Recommended practices for environmental sustainability
Guidance for the application of EN 50600 series

Figure 1 — Schematic relationship between EN 50600 series of standards

2 Modification to 5.2, Total data centre energy consumption

Replace paragraphs 5 to 7 with:

Gaseous or liquid fuels shall be metered in kWh or converted into kWh using the heat of combustion values
for the fuel used. Where information on combustion values is not available and no local regulation applies,
the following values shall be applied:

— diesel: 9,9 KkWh/I;
— gas: 10,5 kWh/m3;
— hydrogen: 38,9 kWh/kg;

— bioethanol: 6 kWhi/I.

The energy contribution of fluids for cooling shall be measured using heat meters (providing information on
flow rate and differential temperature) and multiplied by the relevant conversion factor X of the system used
to provide the fluid used.

For the conversion of thermal energy to its electrical equivalent, the conversion factor X shall be obtained
from the supplier; in case there is no equivalent available, a conversion factor X = 0,4 shall be used.

Technical subsystems, e.g. on-site co-generation of heat and electricity, shall have meters at their output
and are considered external to the system.
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3 Modification to 6.2.3, Category 2 (PUE2) — intermediate resolution

Replace the subclause with:

The IT load is measured at the output of the PDUs within the data centre and is typically read from a meter
on the PDU output (with or without transformer, the measurement point is then after the transformer).

4 Modification to Annex B, Calculation of PUE using various energy supplies

Replace Annex B with:
B.1 Examples of PUE calculation with various energy supplies

Figures B.1 to B.4 show examples of PUE calculation with various energy supplies.

"""""""""""""""" ! KEY

1100 000 kWh [T Energy
1 000 000 k\Wh
100 000 k\Wh
Electrical

1
1
1
1
1
* distribution losses :
1
1
1
1

—» Electricity
---4 Other energy
A Measurement point

P ————————

|
I System boundary
I

. 1633 333 KWh
Electricity

____’.______

,| Cooling, air handling, lighting and ‘
controllers

PUE :EDC _."EIT
= (1 633 333)/{1 000 000)
=163

Figure B.1 — Example for a data centre purchasing all electricity

e KEY

- 1100 000 kWh ! IT Energy
Electricity i » UPS PDU
1000 000 kWh

—» Electricity
---4 Other energy
A Measurement point

P ————————

|
I System boundary
I

,| Cooling, air handling, lighting and ‘
controllers

Chilled fluid

purchase Chilled fluid
————————————————— _——_—————‘——————————————————————————————————————————b Example: ¥=04
1200 000 KWh multiplied 480 000 kKWh

by conversion factor X i
(see clause 5.2) Example: X= 0.4

PUE =EDC .l"E]T
PUE =(1 100 000 + 480 000)/(1 000 000)
PUE =1,58

Figure B.2 — Example for a data centre purchasing electricity and chilled water
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"""""""""""""""" ! KEY

IT Energy

— Electricity
---4 Other energy
A Measurement point

Electricity
5000 000 k\Wh

3 000 000 kWh

: I
I 1
I 1
I 1
1
1
Matural gas }—b‘ Generatar » 1
| & .
1
! .
I 1
1

|
Fmmmm " 1
: System boundary
Cooling, air handling, lighting and ‘ ________ =
X controllers
PUE =EDC .l"E]T
= (5 000 000)/{3 000 000)
=1.67
Figure B.3 — Example for a data centre purchasing natural gas
"""""""""""""""" ! KEY

—» Electricity
---3 Other energy
A Measurement point

1
_ . IT Ener
2500 000 KWh ¥
[ | T R ey
4 o 3 000 000 KWh

o= -

1
: System boundary
Matural gas |-+ Generator * :I Cooling. Eirchoanr:f!ilregr-s|igh1iﬂg and ‘
2 500 000 KWh
produced PUE = Epe / BT
= (5 000 000)/(3 000 000}
=167

Figure B.4 — Example for a data centre purchasing electricity and natural gas

B.2 Example of PUE calculation with cogeneration using electricity and natural gas

Figure B.5 shows an example of PUE calculation with cogeneration using electricity and natural gas.

KEY

—» Electricity
---3 Other energy
A Measurement point

1
- [T Ener
. 1450 000 KWh 1 Electrical H oy
Electricity » - UPS PDU
facilit I
A e 1500 000 kWh

1
1
1
1
1 1
1 1
1
A 450 000 kW | Po—————=-
1 1
1 1
1 1
1
1
1
1

1
: System boundary
900 000 KWh | —
. measured by AT and flow Cooling, air handling, lighting and
[ ot g o Cogmaraton |- controllers |
: factor X (see clause 5.2)
Example: X¥= 04
PUE = Epe/ Er
=(1 450 000 + 450 000 + 360 000)/(1 500 000)
=151

Figure B.5 — PUE calculation with cogeneration using electricity and natural gas
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B.3 Examples of PUE calculation with absorption type chiller

Figures B.6 and B.7 show examples of PUE calculation with absorption type refrigerator.

1 TE 1 KEY
A 1200 000 kWh 1 Electrical oS — nergy 1
ectricity > " M » 1 Electricit
facility A — )
IA 1000 000 K\Wh : ---# Other energy
1 I ‘ Measurement point
1 1 Fm—mmm———— .
: : I System boundary |
| | -
I Coaoli irh “i' lighti d I
__| Absorption - ooling, air handling, lighting an ‘|
‘ Natural gas chiller controllers 1
_______________________________ 1
350 000 KWh multiplied
by conversion factor Y Example: =04
(see clause 5.2) PUE = Epe / Err
PUE =(1 200 000 + 140 000)/(1 000 000)
PUE =1.34
Figure B.6 — Method 1: Measured by chilled water flow
"""""""""""""""" KEY

—» Electricity
---# Other energy
A Measurement point

— 1200 000 kWh | [ Eiectricity T Energy
| ooy | AL fciity s [P g

F————————

1
I System boundary |
[}

__________________ | [ Absorption | Cooling,airhandling,lighﬂﬂgﬂﬂd‘
controllers

1000 000 KWh é _______________________________ 1
multiplied by conversion factor &
(see clause 5.2) Example: X =04
PUE =EDC -'rEIT
PUE =(1 200 000 + 400 000)/(1 000 000)
PUE =1.60

Figure B.7 — Method 2: Measured by input gas
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