B o LONG-TERM SCENARIO!
LTES- FOR THE ENERGY TRANSITIO

AN INITIATIVE OF THE CLEAN ENERGY MINISTERIAL

nternational Renewable Energy Agency

Energy Planning towards zero
emissions

the case of Cyprus

TURN THE

55%..

EMISSION

INTO THE

EEEEEE

\\.\\.l'- 20 i
: S e,
,’ﬂ_;\\ ~ “"
R
~‘ A
> /
,)‘

EMISSION

" B0 600 | :
oooo mm | e EAC, George Partasides
O W, \“%‘f, A7 -
—-; <. B Energy Officer A
- e Nov.2 /2011

) MINISTRY OF ENERGY
& COMMERCE AND INDUSTRY

KYTPIAKH AHMOKPATIA / TINEYMATIKA AIKAIQMATA 2020




KNOWN YOUR SYSTEM

dlsolated power system (PCl Euroasia
interconnector under Examination...)

dVery good solar resource (1700 MWh/MWp)

OAverage (low) wind resource (1350 I\/IWh/I\/IW)2

—

JHigh dependence on energy imports

AStrong grid -

i
.
5

STEAM  STEAM2 ICE CCGT  GT .

Unit power (MW) 130 60 16.7 220 37.5 g 'Eﬂ“
7 A
No. of units 3 6 6 2 5 g R SORE
o
Fuel type Heavy oil Heavy oil Heavy oil Diesel Diesel "’1_"?:1:.
b
Efficiency (%) 40% 31% 42% 50% 29% [ — Sab o
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_opyright PLATTS for the underlying grid; Copyright INEA - January 2015
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MODELLING: MESSAGE.....TO OSEMOSYS
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RES indicative trajectory from 2021 onwards
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RES INDICATIVE TRAJECTORY TOWARDS 2030, IN TWO SCENARIOS
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VARIOUS STUDIES THAT WILL CONTRIBUTE TO CLIMATE NEUTRALITY @

Ricarda
Ersrgy & Environment

Rules and Policies for Heating and Cooling
Networks

Flaport
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ELECTRICITY STORAGE

A technology roadmap for REmap 2030
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Tender specifications
SRSS/C2017/011

Development of a Heating and Cooling «Preparation of technical specifications and a
Sirateqy at Local Level (Cyprus)
s e g support scheme strategy for cogeneration units»
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JRC TECHNICAL REPORTS

The POTEnCIA JRCHDEES: Integrated Database
Central scenario of the European Energy Sector

An EU energy outlook to 2050 Methodolagical note
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Renewable Energy Roadmap
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METIS Technical Note T3
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POWER SYSTEM
FLEXIBILITY FOR THE

ENERGY TRANSITION

PART II:
IRENA FLEXTOOL METHODOLOGY

November 2018

WAL IEeMo.ong

Market module configuration for
study S12

Focus on day-ahead, intraday and
balancing markets
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https://energy.gov.cy/secondary-menu/%CF%84%CE%BF%CE%BC%CE%B5%CE%AF%CF%82-%CF%80%CE%BF%CE%BB%CE%B9%CF%84%CE%B9%CE%BA%CE%AE%CF%82/%CE%B1%CE%BD%CE%B1%CE%BD%CE%B5%CF%8E%CF%83%CE%B9%CE%BC%CE%B5%CF%82-%CF%80%CE%B7%CE%B3%CE%AD%CF%82-%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1%CF%82/%CE%B4%CE%B9%CE%AC%CF%86%CE%BF%CF%81%CE%B5%CF%82-%CF%87%CF%81%CE%AE%CF%83%CE%B9%CE%BC%CE%B5%CF%82-%CE%BC%CE%B5%CE%BB%CE%AD%CF%84%CE%B5%CF%82.html
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Methodology

Modelling Exercise
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STORAGE OPTIONS (MECHANICAL - CHEMICAL - THERMAL)

Reservoir Flow of water to
generate electricity

(high demand)

Flow of water | 4
during pumping
(low demand)

LONG-TERM SCENARIO

, N el LTES™ ; FOR THE ENERGY TRANSITION
C OV L AN INITIATIVE OF THE CLEAN ENERGY MINISTERIAL

KYTMPIAKH AHMOKPATIA / TINEYMATIKA AIKAIQMATA 2020




: T sep i
generation Random Varsbiiy
S
& 1:00 AM Period-to-period: _405 17 %
T Ih- _é Annual Summary
O ccor vw) (O | Averoge tetwivea:
'''''''' T
20 MW M (MW
3 @ 3/22/2014 11:00 AM
VRE v o
- RESERVE o A/A014 1250 o
o I H-Rz Sum (MW):
" ! FHUU I Slﬂ " |?01c-35.3o |
: [ Period weighted sum (MW):
[ | | |?01c-35.3o | 2/9/2014

g & B8 E

System Constraints:
Secure the RES Penetration

2

cxBREEEZRSEEER N RRERETERE

2 B B & = 5 2 d & 3

2

‘Pump load

=

VvRES curtailment > 1 GW

High RES day FRR+
20. February
Scenario Al-2030
: FCR+

= b g o e [ s e o e [ v s e e 1] 1 mann e ey (B A Smscemom e

KYTPIAKH AHMOKPATIA / TINEYMATIKA AIKAIQMATA 2020

Hourly Average

v
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20. February Scenario A1-2030

More flexible conventional fleet (rampin
starts, part load)

9.00 PM

Undispatched Capacity
1170.9

8/8/2014 11/6/2014

Monthly Distribution

ﬁﬁﬁﬁ

g

g

Undispatched Capacity (MW)

3

- Hour

MINISTRY OF ENERGY
COMMERCE AND INDUSTRY

.|IIIII|II| m“.m...

0 2 4 6 8 10 12 14 16 18 20 22 24

1200
1100

Jan  Feb March

Undispatched Capacity (MW) y
- 22888828 ¢% 8

Jume July Aug Sept Oct MNov Dec

LTES" ; FOR THE ENERGY TRANSITION
AN INITIATIVE OF THE CLEAN ENERGY MINISTERIAL




COMPLEMENT LONG TERM ENERGY STUDIES WITH DISPATCH MODELS

* Computational Power is very

important (5-7 days to run a model on

high-end specs desktop)

e L ocal Universities offer
supercomputers

* Long Term Planning has to interact
with “micro-level-planning”

Cyclone Specifications

Peak/Sustained Performance ~600 TFlop/s
17 forty-core compute nodes
16 forty-core compute nodes, each with 4 NVidia V100 GPUs

Processors/node 2 twenty-core sockets per node, each is Intel Xeon Gold 6248

Number of Nodes

192 GB memory per compute node

M d
emory/node Approximately 5 TBytes system memory

Scratch disk storage 135 TB NVMe Storage

Disk storage 5.2 PB Storage

Node-node interconnect HDR 100

accelerators GPUs available

0S info 0S, Compute Node: CentOS

OS5, Front End & Service Nodes: CentOS
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P mjection of 250KV system and Saturday consumption
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Pmjection of 250KV system and Sunday consum ption
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Projection of 250KW system and weekday consumption
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* |dentify substation capacity

EiE
& v 22T * lIdentify available lands and plots

. - 67

* Technical Potential (Demand and Supply)

y * Optimization per node using Advance
tools (FlexTool or other Dispatch models)
* Correlation Map -> Signal to Investors
* Double Capacity with minimal Cost
] a0ms
0 ssme 0SeMOSYS
A2To:taIHeat|ng Density for Republic of Cyprus (excl. Sanitary Hot Wat:arj L — Open Source EI'IEI‘Q}F Mcn:ledlin-g 5.1.51:5"-.
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IMPACT ASSESSMENT METHODOLOGY

Transport Fuels

Income Electricity Heating Fuels (oil. (gasoline All Energy
Group LPG. biomass) , ' Goods
diesel)

Poorest 10% 6.3 2.4 10.4 19.1
10%-20% 4.7 2.0 9.6 16.2
20%-30% 4.3 2.0 9.4 15.7
30%-40% 4.0 1.8 8.4 14.2
40%-50% 3.8 1.4 7.8 13.0
50%-60% 3.3 1.4 8.6 13.3
60%-70% 3.0 1.4 7.1 11.4
70%-80% 2.7 1.5 7.0 11.1
80%-90% 2.2 1.2 5.6 9.0

Richest 10% 1.8 1.0 3.5 6.3

All
Households 2.8 1.4 6.4 10.6
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To assess the macroeconomic

impacts of the scenarios, input-
output (10) analysis was applied

Change in economic output by main
sector of the national economy of
Cyprus due to investments in the

different scenarios

Competitiveness Aspects

Socio-economic impacts
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Thank vou

George Partasides
Industrial Extension Officer A’
gpartasides@meci.eov.cy
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