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India — Emerging Trends and Challenges

_ India's 2022 Renewable Energy Target
Emerging Trends
175GW of renewables by 2022 .ff"l]tytl o
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 Significant electric vehicles by 2030 3 o o
. . K] 60 40 GW Rooftop solar
 Low Wind, Solar energy prices e peaioc
-g 40
S
Chall .
a e n g eS 5 GW 1GW Ultra mega park
» Maintaining Grid Stability with intermittent gen o mem [N solar projects
Small Hydel Biomass Wind Solar
» Generation Scheduling due to forecast errors S

Source of renewable energy

« High ramping requirements of thermal plants
o Curbing Renewable Energy Curtailments
* Reducing Technical Losses

* Huge Infrastructure upgrade costs
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Attributes Needed to Address These Challenges?

Time-bounded Predictable
Repeatable Fail safe _Easy 10
Integrate
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Active Network Management (ANM)

enzen

» Platform to perform Real-time, Coordinated,
Intelligent control of RE, DERs and other

network assets
» Actively manages network devices within

their safe operational limits, ensuring overall
grid stability.
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High Level Architecture and Features

centralised

Locus of control

Supervisory Control &
Data Acquisition

Active Network

Management

Protection, Automation &
Control

7z

mins Time to act

ms S

Works along with existing SCADA, EMS
and DMS systems
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Corporate Systems

DER Control
Applications

Platform Functions

Real-time
integration

OT Infrastructure

Communications

Grid Edge
Intelligence

Distributed Energy
Resources

©ENZEN

ERP

Active .
Network Renewa_ble DSO Services D) Microgrid .Gr.'d .
Integration Response Optimisation
Management

Integrated Integration IDEE Control Loop Real-time Optimisation
Management P :

Data Model Tools : Configuration Data Space Engine
and Analytics

Real-time Integration

Communications
Head-End

Communications (fibre, satellite, radio, GPRS, ....)

ANM  ELEMENT

|
LIORd i R

2018

Monitoring
Devices
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Benefits of Active Network Management

enzen

L)

Minimise

Curtailment of RE

Reduce Technical
Losses

BENEFITS OF
ANM

Increase Hosting

Improve System
Capacity 'LT—L Balancing

i
¥

Defer or avoid
Network Augmentation
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ANM Implementation Architecture

220/132/66/33kV

ANM Element
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SCADA
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SCADA
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ANM Element
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Server 6

Monitoring ™=

ANM  STRATA eihMECEIEE

Control Centre
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Use Cases
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Reduced Deviation from Schedule for Utilities SRS ions
Reduced Curtailment of RE for IPPs

Real-time/granular control of REs e o Control Centre
. .. . tat
based on individual impact ae = ANM  STRATA

Sub-Network
such that e e e

s
T

Tie Line

Tie-line power flow remains within

limits +
;ﬁ:‘
| | o —— - ——-
Benefits: |\ TTo T T =—=———= -
. . "\\. |
— Reduced deviation penalty i |
Charg es I _\> B EN —— === === __|
» Reduced/eliminated curtailment (if T T
any) of RE — higher revenue for IPP media to be determined
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Reduced Deviation from Schedule for Utilities
Example Benefits for a Utilities and IPPs

2400 Savin_gs from reduced
curtailment

g

Savings from reduced

. A
time block of day (48 half hdGr blocks eviation

—— Deviation Blocked = === Blocked with ANM = = Deviation with ANM
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Dynamic Reactive Compensation With Renewables 9ridsolufions

Sl

Solar and Wind plants have the capability to generate both
real and reactive power simultaneously

ANM helps harness this capability Reduce

Implement  feeder/substation/ sub-network/network level Q
Dynamic Reactive Power Control import

Q
injection
Benefits: ] @
» | Technical Losses (feeder and transformer) —— %ection
« | CAPEX purchases — cap. banks
1 Real Power transmission capacity (reduced congestion) Q
. injection
1 Voltage Control J Large O
1 RE penetration import

11

Reactive Power Management Without

Affecting Real Power Generation
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: : Scottish & Southern
Cllent- g Electricity Networks

» 70 islands off North coast of Scotland
» =1000 sq km and 21,000 inhabitants

Y EDET U CEIYC: = R R o Winter peak demand of 31 MW
Scottish and Southern Energy Distribution (SSEPD) sought « Summer minimum demand of 6 MW
cost effective alternative to traditional grid upgrades (new
subsea cable) to accommodate high demand for wind

* Connected to mainland UK via 33kV subsea cables

_ ,, _. CIS _. ....... Production Factor
Sohtion e e e after Curtailment :
Actively-managed grid connections for distributed generation 0.9 37.1% 7
using Active Network Management B :: 47.7%

B 45.4%

BE o 37.2%

B o 40.1%
« Operational since November 2009 0.9 40.8% : : _
« Allowed additional 20 generators (24 MW) to connect B o 31.8% MU S
« Project developers saved £30 million B o 34.0% http://anm.ssepd.co.uk/
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Scheduling and optimisation of Islanded Networks

: c Scottish & Southern
Cllent- Electricity Networks

The Shetland Islands are electrically isolated from mainland UK, and
have a reliance on old, inefficient diesel generation. There is a
contractual arrangement with an existing gas terminal and 3.6 MW of
wind. There was no capacity for more renewable generation.

ANM system deployed to smooth demand curve, utilise available
technologies, maximise renewable generation capacity, and alleviate
constraints, lop peaks, and fill troughs. The system controls: energy
storage, domestic DSM, wind and tidal generation. It incorporates

S

eduling into t

e contr

» 8.5 MW of renewable generation connected on to the Shetland
Network

 Extra9.32 GWh of renewable energy generated on to the network

(March 2016 — February 2017), 10% of demand and saving £1.0m
per annum
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System Architecture

[ New Large Wind |

| New Small Wind |

[ Existing Generation l
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Thermal Store

.

1MW Battery

LIC- Local Interface Controller
DDSM — Domestic Demand Side Management
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Asset Utilisation -
Client:  poyer =)

Networks

Ch al | en g e —~Controlled demand = Typical Demand Profile

—Networkload - Network load threshold
Need to integrate variety of different DR 3 2
assets managed directly and indirectly to U
provide peak load relief. 25 LA
Solution 2 g us g
ANM to manage EV charging networks, DG §1s 2 3
assets and multiple aggregators. Total of ~70 ; H 2352
different DR assets across 5 constrained £ 1 "z
transformers. ’ | | 2

05
225

Benefit 0 g ;
~£50m Saving fOI’ replacement transformers 08:24  09:.07 0950 10:33 1116  12:00 1243  13:26 1409  14:52

Time (hours:minutes)
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Avoiding Outages and Curtailment smarter
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iant-  SPENERGY
Client:  NerwoRrks

— fikengall Export MWW = Aikangall Capped 10M0W
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AL

» Existing firm generator had 10 MW cap under N-1 conditions at GSP transformer
* ANM deployed retrospectively to actively manage generator under N-1 conditions

. Incre)ased energy yield (the energy under the blue line — the orange line is the export with a
SPS
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