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Foreword

ISO (the

International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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etails of any patent rights identified during the development of the. decument will be in thee
tion and/or on the ISO list of patent declarations received (see wwxviso.org/patents) or the [EC
tent declarations received (see https://patents.iec.ch).

e name used in this document is information given for the‘convenience of users and does nqt
e an endorsement.

bxplanation of the voluntary nature of standards,.the meaning of ISO specific terms anfd
ons related to conformity assessment, as well-as information about ISO's adherence t|
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fument was prepared by Joint TechnicalCommittee ISO/IEC JTC 1, Information technolog]
mittee SC 39, Sustainability, IT and data<centres.
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b1l parts in the ISO/IEC 30134 series-tan be found on the ISO and IEC websites.

dback or questions on thisidocument should be directed to the user’s national standard
complete listing of these bodies can be found at www.iso.org/members.html an
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Introduction

The global economy is today reliant on information and communication technologies and the as

sociated

generation, transmission, dissemination, computation and storage of digital data. All markets have
experienced exponential growth in that data, for social, educational and business sectors and while the

internet backbone carries the traffic, there are a wide variety of data centres at nodes and hub
both private enterprise and shared/collocation facilities.

s within

The historical data generation growth rate exceeds the capacity growth rate of information and

mmunications technology hardware. In addition, with many governments having “digital age
rovide both citizens and businesses with ever-faster broadband access, the very increasé i
eed and capacity will, by itself, generate ever more usage (Jevons Paradox). Data genera
e consequential increase in data processing and storage are directly linked to increasin
nsumption.

ith this background, data centre growth, and power consumption in particular, is an in
nsequence; this growth will demand increasing power consumption ,despite the most g
ergy efficiency strategies. This makes the need for key performance, indicators (KPIs) th
the effective use of resources (including but not limited to energy and.water) and the reductio
issions essential.

ithin the ISO/IEC 30134 series, the term “resource usage effectiveness” is more generally

utput parameters used to define the KPI have the same units.

epth understanding of the performance of the data tentre’s cooling installation in comparig

pact of operational water usage is emerging as being extremely important in the design, loc
peration of current and future data centres,

order to determine the overall resgurce efficiency of a data centre, a holistic suite of

required. This document is one of\a series of International Standards for such KPIs and |
roduced in accordance with ISOAEC 30134-1, which defines common requirements for a holis
f KPIs for data centre resource efficiency. This document does not specify limits or targets for
nd does not describe or imply, unless specifically stated, any form of aggregation of this K
dombination with other KPIs for data centre resource efficiency. This document presents speci
dn WUE’s use, along with.its theoretical and mathematical development. This document conclu
several examples of site/concepts that could employ the WUE metric.

ndas” to
network
Fion and
o power

evitable
tringent
at cover
n of CO,

used for

Pls in preference to “resource usage efficiency”, which is restricted to situations where the ipput and

ater usage effectiveness (WUE) is intended to support data centre practitioners in obtaining an in

on with

similar systems, thereby creating a tool for improvning the sustainability of the data ce:ltre. The

ion and

metrics
as been
tic suite
the KPI
P] into a
fic rules
Hes with
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INTERNATIONAL STANDARD ISO/IEC 30134-9:2022(E)

Information technology — Data centres Key performance
indicators —

Part 9:
Water usage effectiveness (WUE)}

1 Scope

This document specifies water usage effectiveness (WUE) as a key performanceyindicator ([KPI) for
duantifying the water consumption of a data centre during the use phase of the-data centre lifejcycle.
V
\

VUE is a simple method for reporting the water intensity of the data cefitre operating. By reporting
ater consumption, it is possible to present the data centre's resource efféctiveness.

This document:
a) defines the WUE of a data centre;
) introduces WUE measurement categories;

d describes the relationship of this KPI to a data .centre’s infrastructure, information teghnology
equipment and information technology operatigns;

d) defines the measurement, the calculation and'the reporting of the parameter; and

¢) provides information on the correct interpretation of the WUE.

Normative references

[ NS

—

he following documents are referred to in the text in such a way that some or all of their| content
onstitutes requirements ofithis document. For dated references, only the edition cited applies. For
yndated references, the latest edition of the referenced document (including any amendments)|applies.

Q

p—

50/1EC 30134-1, Information technology — Data centres — Key performance indicators — Part 1:
(Qverview and generalrequirements

150 8601-1, Date-and time — Representations for information interchange — Part 1: Basic rules

3 Terms, definitions, abbreviated terms and symbols

1= Terms-and definitions

T oIt S C I Cr O Iy

For the purposes of this document, the terms and definitions given in ISO/IEC 30134-1 and the following
apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

© ISO/IEC 2022 - All rights reserved 1
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3.1.1
total data centre energy consumption
total annual energy consumption for all energy types serving the data centre at its boundary

Note 1 to entry: The total data centre energy is measured in MWh; the energy is measured with energy metering
devices at the boundary of the data centre or points of generation within the boundary.

Note 2 to entry: This includes electricity, natural gas, hydrogen, bioethanol and district utilities such as supplied
chilled water or condenser water.

N 3 4o bl 1 . T | o e 4 4o
Ote t CIIUI y. 1IULladl alllludl TI1ITI Sy HHICIUUCTS DUPPUI Lllls HIiIrrdastructiurcc,.

[SOURCE: ISO/IEC 30134-2:2016, 3.1.7, modified.]

3.1.2
IT equipment energy consumption
energy donsumed by equipment that is used to manage, process, store or route data withinthe comput]
space

D

Note 1 td entry: IT equipment energy consumption is measured in MWh; examples for {T equipment are servers,
storage gquipment, and telecommunications equipment.

Note 2 tolentry: IT equipment energy use follows the same categories as in ISO 301342 Power usage effectiveness.
[SOURCE: ISO/IEC 30134-2:2016, 3.1.1, modified.]

3.1.3
water uisage effectiveness
ratio of the data centre water consumption divided by the energy consumed by IT equipment

3.1.4
water ufse
water tHat is used by end-users for a specific purpose within a given territory

Note 1 td entry: For the purposes of this document,'water use corresponds to the water consumption caused by
the procgssing of data in a data centre.

Note 2 tg entry: Domestic use, irrigation or industrial processing are examples of a given territory.
Note 3 td entry: Water use is measuréd)in water volume (m3) consumed.

3.1.5
reused water
water tHat is leaving thefdata centre boundaries for an alternative non-data-centre use

Note 1 tgentry: The non-data-centre use of water is usually defined by local regulations for reuse.

3.1.6

potable|water

water that.is free from contamination and that is safe to drink or to use for food and beverag
nd

D

preparatiefrand-personat-hygiene

Note 1 to entry: Potable water is also known as drinking water.

Note 2 to entry: The definition of the quality criteria of potable water is usually subject to national or local
regulations; if there is no information about the criteria see Reference [2].

3.1.7
energy water intensity factor
amount of water that is used to produce energy

Note 1 to entry: Energy water intensity factor is measured in m3 per MWh.

2 © ISO/IEC 2022 - All rights reserved
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3.1.8
water significance

a

mount of renewable freshwater that is available for each person each year

Note 1 to entry: Within the approach of this document, water significance is categorized by different levels of
water stress.

3.19
water stress

a

bility to meet human and ecological demand for freshwater

3
|
H
h

— i,

v w]

1.10
yater quality

y humans, ecosystems or industrial processes

111
hnd consumption
pss of water permeability of the soil intended for use by humans, ecosystems or industrial pro

.2 Abbreviated terms

or the purposes of this document, the abbreviated terms in ISOAEC 30134-1 and the following
C data centre

WUE design water usage effectiveness
WIF energy water intensity factor

[ falkenmark indicator

WUE interim water usage effectiveness
eakWUE peak water usage effectiveness
UE power usage effectiveness

WUE partial watef usage effectiveness
(WUE quality #rater usage effectiveness
VRF waterTeuse factor

VUE water usage effectiveness

.34 Symbols

hysical, chemical and biological characteristics of water concerning its suitability for,anfintended use

fesses

y apply.

or the purposes of thisdocumnrent the foltowing symbotsappty:

Epc total data centre energy consumption (annual) in MWh
Ep IT equipment energy consumption (annual) in MWh
fewi energy water intensity factor (EWIF)

few water reuse factor (WRF)

fsr) drainage factor of fully sealed surfaces

© ISO/IEC 2022 - All rights reserved
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fs)
fsn)

drainage factor of few sealed surfaces
drainage factor of heavily sealed surfaces

total water input from outside the data centre boundaries (annual) measured by total vol-
in m3
ume in m

water input from water consumption of energy production

water input from potable water

Nu,w,i
NOTE

4 Apj

WUE as

licable-area of the data centre

specified in this document:

— isad

saclated with the data centre infrastructure and IT pr}nipmpnf within its boundaries nn]y;

water input from rainwater
falkenmark indicator (FI)
data centre land consumption

total water returned out of the data centre boundaries (annual) measured by total volume
in m3
in m

population

fully sealed surface

few sealed surfaces

heavily sealed surfaces

surface runoff (annual) measured in m3

water usage of the data centre (annual) measured by total volume in m3
water reusage of the data centre (annual) measured by total volume in m3
industrial water reuse

non-industrial water reuse

water usage effectivenéss

interim water usage)effectiveness

Unlike for PUE, the'unit of the energy used in WUE is MWh.

— describes the water usage in relation to facilities with given environmental conditions, IT load
characteristics, availability requirements, maintenance and security requirements;

— measures the relationship between the total data centre water usage and the IT equipment energy
consumed.

WUE does not:

— account for efficiency of other resources such as human resources, space or CO,;

— provide a data centre productivity metric;

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=c08ac54d53e391babc641a9640c49467

ISO/IEC 30134-9:2022(E)

— provide a standalone, comprehensive efficiency metric;
— account for quality of the water reuse process outside the data centre boundaries;

— account for water down- or upgrade (reducing or improving water quality).

5 Determination of WUE

WUE provides a way to determine the water usage associated with data centres. A value of 0,0 indicates
tirat o water useTsassociatedwitirthedatacentre's operatioms-WHE tras o threoreticat upper and no
theoretical lower boundary.

WUE is defined according to Formula (1):

UW
NMuw =7
Err
(1
Annual water usage is calculated according to Formula (2) as:
v,=1,-0, (2)

VUE may be applied in mixed-use buildings when measuremient of the difference between water used
br the data centre and that for other functions is possible.

Wl

6 Measurement of WUE

4.1 General

All KPIs of the ISO/IEC 30134 seriesvare defined within the boundaries of a data cenftre (see
IFO/IEC 30134-1).

6.2 Measuring actual water usage

§.2.1 Calculation, measurement period and frequency

The minimum caleulation and measurement period requires twelve months of cumulativg energy
nd water values”Annualized data used to calculate WUE shall be documented. The annual energy
alues for enebgy consumption of the IT equipment collected shall cover the same time period| It is not
ecessary t@-define the frequency of measurement or assessments for the annual WUE determination,
s the annual water value is a continuous integration of energy consumed in that timeframe. Examples
f the calculation are shown in the Annex A.

OTE The measurement or assessment frequency can be necessary for subsystem improvements| (refer to
partial PUE), but is not required for WUE disclosures.

6.2.2 Categories of WUE

6.2.2.1 Introduction

The categories of WUE are defined, as shown in Table 1, to provide a defined route to refine the accuracy
of the WUE measured. WUE considers different water qualities and types of reused water. Category 3
requires additional reporting for regional water significance (level of water stress, in accordance with
Annex B) and land consumption (in accordance with Annex D).

© ISO/IEC 2022 - All rights reserved 5
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Table 1 — WUE categories

Source Category 1 (WUE,) Category 2 (WUE,) Category 3 (WUEj3)

basic intermediate advanced

Considered water |Physical water input of the |Physical water input of the |Water consumption of energy
input DC. DC. production and physical water
input excluding rainwater.

Considered water |No water reuse; water input | Water output of the DC for |Water output of the DC with
output equates to water use. non-industrial reuse. measurement of non-industrial
and industrial reuse.

Additionjal report- |No. No. Regional water stress level'and
ing land consumption.

The water qualities for the water input are differentiated into potable and non-potable water. If ther
exists a[regional definition of water qualities for potable and non-potable, this shall be taken int
account]| Otherwise definitions given in this document shall be applied. For water oufput, a distinctio
is made|between two typs of reused water: non-industrial reuse and industrial reuse. The definitio
of the cyiteria for water reuse is usually subject to national or local regulation/ The part of the wate
output that is not reused is specified as used water.

= = = O O

6.2.2.2 | WUE category 1: water usage without reuse

v

WUE, isa metric considering total water consumption of the dataeefitre. For the water output there j
no distinction of water use and water reuse in category 1 (see Eigute 1). For WUE; the significance ¢
regional water shortage and land consumption is not considered.

—n

NOTE For the water input, potable water and non-potable water are considered.

—

WUE; injcludes the water used at the DC location for eperation of the data centre. This contains watg
used foif humidification and water evaporated on.site for energy production or cooling of the da]
centre apd its support systems.

)

Figure 1 — WUE category 1

The WUE for category 1 is calculated using Formula (3):

L

Nuwi=—— 3)
Eyp

For category 1, I, is equal to U,,. For the water output in category 1 there is no reuse of water considered.
This means that all the water that goes into the DC is leaving the DC as used water. WUE; requires only
basic measurements for the water input. Measurements for the water output are not necessary. For
WUE; an additional reporting of regional water stress level and land consumption is not necessary.

6.2.2.3 WUE category 2: water usage including reuse

WUE, is a metric considering total water consumption of the data centre. For the water output there
is a distinction of water use and water reuse in category 2 (see Figure 2). For category 2, the reuse of

6 © ISO/IEC 2022 - All rights reserved
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water refers exclusively to non-industrial water. For WUE, an additional reporting of region
stress level and land consumption is not necessary.

r,w,NI

al water

Figure 2 — WUE category 2

The WUE for category 2 is calculated using Formula (4):

U

_“Yw
Nu,w,2 “E
IT

<

yhere U, = I,, - U,

VUE, requires only basic measurements for the water inpuf;, The non-industrial water reuse
neasured. For WUE, an additional reporting of regional water stress level and land consumpti
ecessary.

= 0 <

§.2.2.4 WUE category 3: water usage includingenergy and industrial reuse

—

hput excluding used rainwater for DC operations shall be determined. In addition, water cons
f energy production that is used by the data centre shall be determined (see Figure 3).

(@)

=z

OTE1 By excluding rainwater from>the water input, benefits for the use of collected water from
pnsidered. Used rainwater is part of the-hon-potable water input.

Q

To determine the water consumption of energy production that is used by the data centre, {
gnergy consumption of the-data centre needs to be known. This value shall then be combined|
HWIF (see Annex C) thatis'based on the water used to produce the energy. The data for the EV
he provided by the energy provider/producer.

If the actual energy “water intensity values are not available from the local energy suppli
dalculations ar€ limited to the WUE; and WUE, methods. The EWIF values in Table C.1 are e
and shall notwe-used in the absence of actual values from the local energy supplier.

NOTE 2 __\For used water in the delivery of the energy (e.g. electricity, heat, cold, natural gas, diesel fue
o physical water input at the data centre boundary. Water input for energy is always "used” because e
"165t" (converted into heat).

—_

(4)

shall be
pn is not

VUE; is a metric considering total water consurhption of the data centre. For category 3, the water

umption

rain are

he total
with an
VIF shall

er, WUE
xamples

) there is
lectricity

For the water output there is a distinction of water use and water reuse in category 3. For category 3,

the reuse of water refers to non-industrial water and industrial water.

The reporting WUE; considers the significance of regional water shortage and land consumption.

© ISO/IEC 2022 - All rights reserved
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The WU

Nu,w

where U

and whe

7 Apj

WUE capn be used by data centre managers to monitor and report water consumption related to Il

energy g

This KPI
the data
the corr

In many
of fresh
caused &
is indire

3 considers different stages of water significance.

The exp
like wa
related |
consum

Plannin
and land
the expd

(Iw - Iw,rw) " DC "~ UrwNI
Iw,e — — = Urw,l
Figure 3 — WUE category 3

E for category 3 is calculated using Formula (4):

U
3 =—" E))

Err
W = Uw - Iw,rw + Iw,e) - (Ur,w,l + Ur,w,IN)

re [, o = Epc * frwi

plication of WUE

onsumption in the data centre.

can be used independently, but to obtain a more.holistic picture of the resource effectiveness af
centre, other KPIs of the ISO/IEC 30134 series should be considered. Where WUE is reported|,
sponding PUE value should also be reportegd:

regions of the world, water shortage.is'a serious problem. Water stress causes deterioratio
vater resources in terms of quantity and quality. Water stress as a result of consumption 1
y the extensive use of water in industry and agriculture/livestock breeding. A large part of thi
ct use in water-intensive industkidl processes including data centres. For that reason, categor

<y wn S

hnsion of built-up areasreduces open space in and around cities, impacting ecosystem services
er circulation. Important soil functions, especially water permeability, are lost. The D(
built-up areas are part’of this land consumption. For that reason category 3 considers DC lan
btion.

oW

b, building afid-0perating a DC should consider the impact on water quality, water significand
consumption. For selection of a DC site, regional water significance, water reuse potential an
nsion efbuilt-up areas are important factors.

[* "¢

8 Reporting of WIUE

8.1 Requirements

8.1.1 Standard construct for communicating WUE data

For a reported WUE to be meaningful, the reporting organization shall provide the following
information:

a) the DCunder inspection,

b) the WUE value,

© ISO/IEC 2022 - All rights reserved
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the WUE category,
the water-significance for WUE;,

the land consumption for WUE,,

the termination date of the period of measurement using the format of ISO 8601-1 (e.g. yyyy-mm-

dd).

The WUE category shall be provided as a subscript to the name of the metric, e.g. WUE, for a category

]
vdliuc.

4

.1.2 Data for public reporting of WUE

.1.2.1 Required information

he following data shall be provided when publicly reporting WUE data:

contact information (at least organization’s name);
data centre location information (at least county or region);

measurement results: WUE with appropriate nomenclature;

specification of the water volume measuring end points-and devices in terms of calibration;

information for regional water usage of the energy-provider (EWIF).

.1.2.2 Supporting evidence

hformation on the DC which shall be availablepon request as a minimum includes:

d) organization’s name, contact information and regional environmental description;

) measurement results: WUE with-appropriate nomenclature;

q EjrandU,;

d) measurement(s) startdates and assessment completion dates;

g) reporton the sizeof the size of the DC building;

f) external environmental conditions consisting of minimum, maximum and average temp
humidity afid dltitude;

g) correspending PUE value and category;

H) energy sources and conversion factors (e.g. EWIF) reference.

8-2—Recommendations

The following information can be useful in tracking the WUE trends within a DC:

a) DC size (facility m2);

b) total DC design load for the facility (e.g. 10 MW);

c) name of the possible auditor and method used for auditing;

d) DC contact information;

e) DC environmental conditions;

© ISO/IEC 2022 - All rights reserved
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f) DClocation and region;

g) DC's mission;

h) DC archetype percentages (e.g. 20 % web hosting, 80 % email);

i) DC commissioned date;

j)  numbers of servers, routers, and storage devices;

k) ave

age and ppnk server CPII utilization:

1) per
m) avel
n) avel
o) DC{
p) cool

NOTE

8.3 Ejy

Using th
interpre

EXAMPL
Sample |
DCX: W
Interpre

In the y
within t

EXAMPL
Sample |
DCY:W
Interpre

In the y{
within t

entage of servers using virtualization;

age age of IT equipment by type;

age age of facility equipment by type (cooling and power distribution equipment);
ivailability objectives (see ISO/IEC 30134-1:2015, Annex A);

ing and air-handling details.

Other KPIs within the ISO/IEC 30134 series can assist in the recordingof'the above information.

rample of reporting WUE values

e construct of 8.1.1, this subclause provides examples of’specific WUE designations and their
tations.

E 1

IWUE designations for category 1:
UE, (2020-12-31) = 3,0

tation:

bar 2020 the WUE value of DC was 3,0, i.e. 6,00 m3 water were used for 2 MWh of IT energly
he DC. It was a category 1 WUE.

E 2

IWUE designations fer.category 3:

JE; (2020-12-31)2 4,0; no water stress; land consumption of 10 000 m?
tation:

bar 2020°the WUE value of DC Y was 4,0, i.e. 4,00 m3 water were used for 1 MWh of IT energ
he DC{DC location with no water stress and 10 000 m?2 land consumption by sealed areas of

[SIAS]

DC prop,

etty. [t was a category 3 WUE.

8.4 WUE derivatives

8.4.1 Purpose of WUE derivatives

Often, WUE values are needed:

a) toindicate WUE for periods less than 12 months; and/or

b) to provide the WUE for separated, non-standalone data centres (i.e. mixed building); and/or

c) topredictadesired WUE value during the design stage of the data centre; and/or

10
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d) to provide the WUE for single water qualities; and/or
e) to provide the WUE for water reuse;
f) toindicate WUE value for the maximum water demand.

For this purpose, WUE derivatives and the water reuse factor are introduced in 8.4.3 to 8.4.6 and 8.5,
which address these specific needs. Each derivative shall be accompanied with specific information
that describes the specific situation.

Tl LIAILIL O H 43 1 11l o FEpga | A | il ad e il laal Q4.2+ QO A L O b' d
IICT UST UL VV UL UTIIVAUIVES S11dIl UUT UULCUIIITIILTU d5 UTOLTITUTU 11T UIIT SUuttIidusts O.7.0 LU O.7T.U. U )m lne

Use of the terms is permitted to describe specific situations and values. An example usé/of these
derivatives is:

design, interim pWUE (20xx-08-01:20xx-08-31) = 3,1 [ref. jjj]

[Jii]: [boundaries of the DC, shared cooling, space, physical security]

N

0 % IT load, environmental conditions, etc.

o0

4.2 Interim WUE

he definition of WUE clearly indicates that it is an annual figure. In cases where a need to report the
VUE for other periods of time exists, for example for water billing reasons, WUE may also be feported

“w=n

br other time periods with a prefix “i” and the time period-ttthe subscript, e.g. iWUE
m-dd*

o el |

yyyy-mm+dd - yyyy-

=

F should be noted, however, that a period of WUE repérting with less than twelve-month measujrements
an affected by the variables such as outdoor temperatures and can not be comparable with other
eriodical values of WUE. The time periods shall be consistent with the reporting of iPUE pr other
hterim KPIs. iWUE shall describe a WUE measured for a period of less than a year.

— N

]

h addition to 8.1.1 the reporting of iWUE shall include the start date of the period of measpirement
sing the format of ISO 8601-1.

(et

§.4.3 Partial WUE

]

h addition to 8.1.1, the reporting of partial WUE (pWUE) should include an explicit list of shared
resources.

§.4.4 Design WUE

=

esign WUE (dWUE) shall describe a predicted WUE for a DC prior to its operation.

]

h additiomto 8.1.1, the reporting of dWUE should include a schedule of dWUE and dPUE based an target
[ loads;

]

445 Quality WUE

The definition of WUE clearly indicates that all water qualities are included. Usually there are no
separated measurements for certain water qualities in a DC. In cases where a need to report the WUE
for a certain water quality exists, for example for water billing reasons, WUE can be reported for a
single water quality with the prefix “q”. qWUE shall only be applied if water input and water output
for this specific water quality can be measured separately from other water qualities, e.g. standalone
water system for rainwater usage. qWUE does not include water downgrade or water upgrade.

NOTE Water downgrade describes the reduction of water quality; water upgrade describes the improvement
of water quality.

In addition to 8.1.1, the reporting of qWUE shall include the water quality under assessment.
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8.4.6 Peak WUE
Peak WUE (., WUE) shall describe a WUE during maximum design conditions (e.g. adiabatic cooling

in summer) during an hour of full IT load. Using ., \WUE can create a distinction between the ‘design’
and the ‘actual’ value of WUE.

8.5 Water reuse factor (WRF)

If there is any reuse of water, WUE, and WUE; shall be reported together with an additional KPI for

water reuse Thaoa WPRE nravidac o xarav a0 dataratnn tha vayatbar ranicagn cccnniatnd b NCC
goaoCTTIICT vy IXT IJA oviggocJgJgoa vy u_y TU T TCTITIIIIc e vvaceT 1 \,Muué\, AoJUCTOCCT Vv ICIT DGJI

WRF willl range from 0 to 1 (0 < WRF < 1). WRF has an ideal value of 1,0, indicating that all-watqr
associated with the DC’s operations is reused.
The WREF is defined calculated using Formula (6):
U
S| == C))
IW
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Annex A
(informative)

Examples of use

.1 Correct use of WUE

doption of WUE through widespread understanding. These examples are all basedZon the {
pecifications:

v o e NS

e ey

2-31) of the DCis 1,3.

The DC cooling system uses adiabatic coolers with an annual water demand of 2 000 m3.

= @

pinwater).

A.2 WUE category 1
Nuw1= Uy / Err = (2000 m3/a) / (700 MWh/a) 2,9 m3/MWh

where

4, =1,=1,,=2000 m3/a = water demand from the adiabatic cooler

A.3 WUE category 3
Nuw3 = Uy / Erp =(3000 m3/a) / (700 MWh/a) = 4,3 m3/MWh

where

~

(=L = O = Ly = Ly vy * Tuge) = (Ur1 + Upont) = (2000 m3/a - 700 m3 + 2 700 m3/a) - (0 +1 0
4 0004n3/a - 1000 m3/a=3000m3/a

where

I, has avalue of 2 000 m3 water demand from the adiabatic cooler;

Iye = Epc % fgw1 = 900 MWh x 3,0 m3/MWh = 2 700 m3;

for U

-w» there is no industrial water reuse; and

U

w1 has the value of 1 000 m3/a.

© ISO/IEC 2022 - All rights reserved

022(E)

nnex A provides examples for the correct use and calculation of the WUE to assist-in the rapid

ame DC

he DC availability is class 3, according to ISO/IEC 22237-1. The annual IT electricity consumption, Ejp
5 700 000 kWh. The annual data centre electricity consumption, Ep, is 900 000 kWh. The PUE; (2016-

The DC

lectricity comes from natural gas with an EWIF of 3,0 m3 per MWh:There is no water reuse (¢.g. from

NOTE The part of a unit “/a” mean§ that the measurement period is twelve-month (rolling, per apno). The
unit "m3" or "MWh" means that one Cupic metre water is used in the twelve-month measurement period.

0 m3/a)

13
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A.4 interim WUE category 3

In summer there is more cooling demand than in winter. As a result there is an increased electricity
and water demand for the DC in the period from 2016-07-01 to 2016-07-31. The IT energy demand
is 60 MWh in the considered period. The iPUE; 472016 - 31.07.2016 1S 1,7 because of free cooling is not
available in summer. The water demand from the adiabatic cooler is 500 m3 for the considered period.

Muw,1,2(2016-07-01 - 2016-07-31) = Uy / Erp = (500 + 300) m3 / 60 MWh = 13,3

where
Lye= Epf * fewi = Erp % Ny,p1 * fgwr = 60 MWh x 1,7 x 3,0 m3/MWh = 306 m3

The I‘ep rtlng Of IWUE Shall be: IWUE3(2016_07_01 _ 2016-07-31) = 13,3 Wlth 1PUE2016_07_01 _ 2016-07-31: 1,7

14 © ISO/IEC 2022 - All rights reserved
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