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INTRODUCTION RESULTS

A “tsunami” of data, driven by online video streaming,

, _ ) _ If growth in DC investments is materialized as anticipated,
is pushing massive investments in data centres (DCs).

For example, Ireland is slated to be one of the hotspots e system-wide costs may increase by 24% and 29% in the centralized and decentralized cases,
for data centre development due to several reasons respectively.
such as its temperate climate and strategic location on 7000 7000
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the global map. As a result, unprecedented DC S o .2 TGW g
investments are anticipated in the coming years. By 2 > 2000
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the country, new DCs are estimated to account for 75%. e e
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Most of the DCs tend to be sited in places where power = 1000 - = 1000
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network related infrastructures are already under = <
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stress. This means that the current development trend
of DCs across the country will generally exacerbate the (a) ™ New CCGT & Onshore wind 1 Solar PV Offshore winc (b)  mNewccaT monshore wind m Solar PV m Offshore wind

: : : : Total cost 1074M€ vs. 865M€ Total cost 1181 M€ vs. 918M<€
imbalances in spatial demand growths, potentially

triggering huge network and generation expansion
needs. But how costly would this be? What
implications would this have on greenhouse gas (GHG)
emissions? Globally, the ICT sector is currently
responsible for 3.5% of GHG emissions, but this is
expected to reach ~15% in the coming decade or so,
overtaking the shipping and the aviation sectors in
terms of carbon footprint. Data centres are expected to
account for almost half of this, and consume more than
one fifth of electrical power produced globally.
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e more than 2 GW new generation capacity may be needed in both generation expansion portfolios.
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 To investigate the impacts of data centre growth
particularly in terms of costs, emissions, load
shedding, grid and power generation capacity

expansion needs.
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 To provide a comparative analysis of these impacts
under two possible generation expansion scenarios,
both under 50% RES-E penetration level.
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METHODOLOGY

emissions in power production may increase on average by more than 14%.
An optimization model that is suited for medium and
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long-term grid and power generation expansion I I I

planning (Gen Net-EP) 1S developed. Centralized Pro DC Centralized Freeze DC Decentralized Pro DC Decentralized Freeze DC
* One of the salient features of the resulting model is (f)
reasonably accurate representation of the physical
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* Jload shedding instances may increase by more than 18%. > j‘" X
characteristics of the AC transmission network. _ . _ A
. Linearized AC network model which Models * grid expansion needs may increase by 35% or more. \ =
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both active and reactive power flows, and

acknowledges nodal voltage differences in the DC capacity frozen at the | Distributed | w2 0
system. . . : : e300
: Y . : L. Growing DC capacity current level DCs - 93 8
* |tis based on least cost optimization with an objective Case
function containing the NPV costs of annualized Centralized |Decentralized| Centralized |Decentralized|Decentralized | T8k
generation and transmission capex, expected Lines 39 23 28 19 23 % °
operation, emission and load shedding. Transformers 8 6 / 4 6 BT AT
* Subject to technical and economic constraints. Length (km) 500 200 370 145 170 o o
* And, RES integration targets. O IE022 5.61
. : TABLE I. COMPARISON OF GRID INVESTMENT NEED ASSESSMENT RESULTS IE021 69.16
e ...also based on a stochastic programming framework. i Wl i£025 921
* The model is coded in GAMS, and solved using CPLEX. N >
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CONCLUSIONS
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Q,o\\&& a(a’é\\'ea“a Increasing DCs may have strong implications on emissions, load shedding, generation capacity and grid expansion needs.
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GenNet-EP = * By 2030, a substantial amount of generation capacity would be required to supply the anticipated energy-hungry DCs.
Model , Impact analysis e And, this should mainly come from renewables (wind and solar) in order to simultaneously meet the country’s emission
z‘eract,bns reduction and variable renewable integration targets.
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o "@% */b//,tyopﬁ  The huge capital cost of such resources means ordinary customers might see an increase in their bills. Should data
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e ! centre developers plan for power generation self-sufficiency?
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’C‘o% * Moreover, instances of load shedding may also increase with increasing data centres but this may be alleviated by
Y allocating new data centres in regional places other than in and around Dublin.
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