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ITU-T L.PS HPC "“Distributed Power Supply
Architecture for High Performance Computing Data
(HPC) Center”

Scope: (defines the intent or object of the Recommendation and the aspects covered, thereby indicating the limits of its
applicability).<

This draft Recommendation proposes to introduce infrastructire selutionsdistributed power supply architecture for high
performance computing data center, including but not limited to¢’

1 . Distributed Power Supply Architecture¢

2 . High Power Dknsity Module Power Supply <

3 . Dual Switchover Technology

4 . Practical Application<’

ITU-T L.PV base station

“Smart controlling methods for photovoltaics system

installed in base station site”

Scope: (defines the intent or object of the Recommendation and the aspects covered, thereby indicating the limits of its

applicability).<

This Recommendation presents the photovoltaics controlling methods that can be used for photovoltaics system installed at
the base station and increase GHG emission reduction of the base station site. This draft Recommendation introduces the
background and purpose, the application practice of controlling photovoltaics system installed in base station site. This
Recommendation provides technical guidance for the application and benefits of using photovoltaics system in the base

station site.¢’

ITU-T L.SE MI “Smart Energy Solutions for
Manufacturing Industry”

Scope : (defines the intent or object of the Recommendation and the aspects covered, thereby indicating the limits of its
applicability).¢

This Recommendation mainly focuses on energy monitoring, energy consumption analysis, energy management, energy
optimization and other aspects to achieve higher energy efficiency, increasing the proportion of renewable energy, etc. in
manufacturing industrial energy systems.<’

i¥: ITU-T L.1380, ITU-T L.1381, ITU-T L.1382, ITU-T
L.13833—1 &5

ITU-T LLHRES PD “Hybrid Renewable Energy System

from Solar based for ICT Portable Devices”

Table 1- Battery design specifications for the HRES_PD<

Device< OQutput Working Voltage Working Current

Power (Voltage)< (Amperes)<
(Watts)”

2G Phone+ 24 3¢ 04¢

MP3 Players© 0.098¢ 1.6-¢ 0.06125¢

Smart Phone/Tablet/e-book<’ 10 6< 1.66¢

Laptop<’ 65¢ 19¢ 342¢

Digital Camera®’ 1.9-3.6¢ e d
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Grid power =) Energy flow

<+—> :Energy flow
<9 :Communication flow

Electricity Trading Power Grid Dispatch . ) | Electricity Trading Markets | | Power Grid Dispatch Center | o
Gl v Mark C system Grid Communication flow
rid laye arkets enter A layer L I
__________________ *__________________—————l Aggregation Platform
| . VMPS Architecture | Aggregation
| Aggregation Platform L
| | layer
Aggregation || J'} I | Base Station Power Management System 1 | """ | Base Station Power Management System N |

layer | l 11 1]
| ¥ ' L ¥ ¥ ¥
| | Power supply Other power Power supply Other power

Energy management | i p
| gy & Base Station | system in base equipment system in base equipment
I system | Site layer ! station station
I A : ; ‘ ‘
Base station : | - |------l ----- | l
as l c | v | Energy storage ! Dc/DC : Energy storage Dc/bC

ayer | | system in base L _converter _ _; system in base converter
| Energy system < | station for load station for load |
| [ backup Lithium battery backup Lithium battery
| | system for VPP system for VPP
| |

VMPS performance index requirements _ _
VMPS Function requirements

(1) VMPS shall provide the capacity more than 1MW of power.
(2) VMPS shall Support service concurrency higher than 5000. g% -LI-JiS;Te]L rse;rc])gr:(r:gnrirgr:ﬁ)gne ment
(3) The response time of VMPS should meet the requirement of c) Resource aggregation modelllng

corresponding country or region. d) Data collection and monitoring
(4) The data storage should meet the requirements of the e) Data verification

corresponding country or region. f) Load aggregation control
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Energy efficiency metrics and measurement
methods for telecommunication equipment

(ITU-T L.1310)
(BB{EIRFEEEIRFINETR L)

Informative values on the energy efficiency of
telecommunication equipment (ITU-T L.1340)

(BIEeFEEEESE(E)

ENX T SRR EN/ NN BIR ERIBERU SR
MWETTIE,

R T R T RIS SRR A ESRERIREE
MR EF N IR ERIBEHIERE.

Energy efficiency metrics and measurement for power
and cooling equipment for telecommunications and data

centres (ITU-T L.1320)
(EErp OGS BB IFFIR QIR SFEESURIR TN E)

ISO/IEC 30134-4: 2017 (EE#AR-EuE() L2
HEIEIT-S848P 9 . BRSSEREEH

ISO/IEC 30134-5: 2017 (SEEAR-EuEdi -
BEISIT-E55R . IRSRABHE

ETSI EN 303 470: IREBSBiCHESSHSNERX

BETHEEREMEIET
DR ENRERER
FrRRYtEtR. WIRAERs.
T3 AN E AT —RR

Table 11-1 - Class definitions, EER calculation parameters Table 8-1 — Class definitions, energy efficiency rating (EER) calculation parameters
and load profiles for routing equipment and load profiles for routing equipment
%% of utilization . Weish
a Representative for energy Weight multipliers Traffic profile Representative Percentage of utilization rni |e'1=|i: Traffic profile
as utilization measurements, ab,c simple IMIX Class utilization energy measurements, ul, ul, | multipliers cimple IMIX
ul, u2, u3 ud ab,c P
Access router 1-3% 0, 10, 100 a=0.1, b=038, c=0.1 (IPv4) HAccess router 1-3% 0; 10; 100 a=01; (TPv4)
Edge router 3-6% 0.10. 100 a=0.1. b=08, c=0.1 IPv4/6/MPLS b=08;
Core router 20-30% 0,30, 100 a=0.1, b=0.8, e=D.1 IPvA6MPLS e=01
Edze router 3-6% 0: 10; 100 a=01; P4/ MPLS
Table 11-2 — Class definitions, EER calculation parameters b =_0031
and load profiles for Ethernet switching equipment e="
0% of atlizat Core router 20-30% 0: 30; 100 a=01; IPA/6/MFLS
of utilization . b=0.35;
1 Representative for energy Weight multipliers T.mel'c ploﬁ!e e=0 1'
ass utilization Imeasurements, a,b,c simple IMIX, -
I'I.l, uZ,uS uncast
Access 1-3% 0, 10, 100 a=0.1. b=0.8, c=0.1 Ethernet
High spesd 58% 0,10.100 =0.1,5=08,c=01 Ethernet L.EE_dse Energy efficiency metrics and measurement
access . sy S PN
Distribution/ 10-15% 0. 10,100 0.1, b=08, c=0.1 Ethernet methods for data storage equipment (iﬂ;ﬁﬁhﬁlﬁ%ﬁﬁs&
Aggregation =
Core 15-20% 0, 30, 100 =01, b=0.8, c=0.1 Ethernet = %15)
Data centre 12-18% 0, 30, 100 #=0.1.0=0.8.c=01 Ethernet

L.EE_serv Energy Efficiency measurement

methodology and metrics for servers ([ES=E6E0E5%

=)

L.EE_sgpu Energy Efficiency measurement
methodology and metrics for heterogeneous servers

(FHIRRSSEREENSE(E)

IEM" Figure 2 — AC UPS basic testing configuration
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Figure 6 — Air conditioner equipment basic testing configuration
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ITU-T L.1302 Assessment of energy efficiency on infrastructure in data centres ITU-T L.1350 Energy efficiency metrics of a base

and telecom centres

station site
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ITU-T L.1351 Energy efficiency measurement methodology for base station sites

(BUARENET5E)

ITU-T L.MM_DC Energy Efficiency Metric and Measurement Methodology for Data
Centres and Telecommunication Rooms

&iEp O TR EH BRI SIRFNETX)

Telecom site (excludin
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Site facility eguipment

Teleconm eqguipnent
electrical energy (Fo )

Computational Power ‘ -

Sive
electrical energy (E )

M™Network connectiomn

‘ Function

Storage Power 2
Evaluation

Transmissional Power ‘

Environmental
Evaluation,

Power
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L.MM_Computing_power Computing power efficiency
matrix and measurement methodology
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Carbon Usage Effectiveness

‘Water Usage Effectiveness
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ITU-T L.1331 Assessment of mobile network energy efficiency ITU-T L.1332 Assessment of mobile network energy efficiency
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ACICT load l:l

[ =

ICT load energy consumption

N NIEE = a '
7%, Total energy consumption of the network m |
] I:l LA3s18)_FO5

ITU-T L.1333 Carbon data intensity for network energy performance ITU-T L.1331rev Assessment of Mobile Network Energy Efficiency
monitoring (AFMLZEERERELNAIIREIEERE) GEHRIEEERTE) (1ET)

ITU-T LLFNEE Assessment of Fixed Network Energy Efficiency

ITU-T L1333 HEN.  Network carbon intensity (NCle) (kgggze)=T”m£carbonf::;i0£:{r Zif,"::mpmtm" (EEMILEHESIT)

E v eic NCI Ecotal EF = —2E*h ITU-T LE Cloud & Edge E ing design for Dat
WEASE (NCle) FHA e = oal __ « EF = — -T L.Energy sav Clou ge Energy saving design for Data
Eﬁ;ﬁ;iﬁﬁiﬁﬁﬁt@iﬂ%: Total data traffic 2 Data traffic, Centre considering harmonization of Cloud and Edge (=il{E#9%0

A AT,

\ Core network‘ B Backhaul network o Access network R s S ==

BEREHII—E5, LA RACBIBRITER)

RAMAIPE R i hE T =
infrastructure

HHEEE, NENBE

BN T BRIk .
infrastructure

ITU-T L.IEDL Energy saving strategy for deep learning computing

Data traffic measurement points (i%g#g-ﬁag%mg)

EiRZ [ERUARRIE.

ITU-T L.Energy sav Cloud & Edge Energy consumption

management and optimization platform Framework for cloud
computing (ZiTHEREERSHATES)
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