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Solution in Energy
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ADMS DERs Management Transmission Centers
Electrical system intelligent Check how you can operate and Optimize the operational processes and
management manage multi-vendor wind farms improve the quality of power supply
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Architecture
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Architecture of Machine Learning
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Application of System Architecture &
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Comparison of different middleware
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Features\Protocols XMPP MQTT AMQP OPC UA YAMI4 (Z)
Cyber serrity Very h%gh Me?lium Mec.lium Very high Very high T
Scalability Very high High High Very high Very low C>)
Commercially driven No No No Yes No =
Message types supported P-S, P-P P-S, P-P P-S, P-P P-S, P-P P-S, P-P <

Development effort High Low Low High Very low
Recommended by standards Yes No No No No

P-S: publish-subscribe message, P-P: push-pull message
XMPP: extensible messaging and presence protocol
MQTT: message queuing telemetry transport
AMQP: advanced message queuing protocol
OPC UA: OPC unified architecture
YAMI4: messaging solution for distributed systems
ZeroMQ: high-performance asynchronous messaging library
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Table 2. Comparison of different middleware solution characteristics.
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Intelligent Gateway Architecture
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Concept of Edge RTU
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Test environment for latency test
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Test environment for latency test

#2 14366 15:59:54.171 14366 15:59:54.171 14366 15:59.55.097 0.866
#3 25607 15:59:54.171 25607 15:59:54.171 25607 15:59:55.098 0.870
#4 12381 15:59:54.171 12381 15:59:54.171 12381 15:59:55.098 0.858
#5 11101 15:59:54.171 11101 15:59:54.171 11101 15:59:55.098 0.858
#6 3796 15:59:56.231 3796 15:59:56.231 3796 15:59:57.014 0.863
#7 13200 16:00:01.211 13200 16:00:01.211 13200 16:00:02.464 0.866
#8 56938 15:59:56.231 56938 15:59:56.231 56938 15:59:57.014 0.860
#9 7553 15:59:54.171 7553 15:59:54.171 7553 15:59:55.099 0.853
#10 53648 15:59:54.171 53648 15:59:54.171 53648 15:59:55.099 0.853
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#1 50275 15:59:54.171 50275 15:59:54.171 50275 15:59:55.097 0.873 g
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EMS & Microgrid Based on IEC 61850

AnsisGrid Controller
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et
@, ‘ !SolarPower

INNOVATION AND EXPERTISE IN

SOFTWARE SOLUTIONS FOR PROCESS MANAGEMENT

2
g



Architecture of Solar + BESS + Substation
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AnsisGrid Controller 5

¢ HMI Display Different colors, Line Alarm
Historical Information Inquiry

e Operational Data Storage and Historical Inquiry Upstream Communication
e Connection with existing SCADA Systems
Energy Storage Operation Control e | Via OPC UA, DNP3, IEC 61850, etc.

e PCS, BMS/Battery cabinet integrated operation control e Gateway Capabilities
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e | FP,VQ, VP, RoCoF Automatic Mode

e | SOCRegulation Field Equipment Communication

e | Constant P, Q Control e Connection with existing SCADA Systems

e | Cyclic Charging and Discharging e DNP3, IEC 870-5-103, IEC 61850, Modbus, etc.
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Architecture EMS Control center

7L —
T
(I¥]
w3
— T
: e EMS Control Center ﬁ O
E--IIIlllI & =5 o <
e 2 ° IO \V 4 “g
IIIIIIII-I-.l.I- gl xmpPP Q
EMS Server XMPP Server :Z( 2
w
ZQ
oNe)
e {07
. . e
Analytic and Forecasting > ar
Mail Notifications IEC 61850-8-2 over XMPP CZ) 9_
t Internet
FL
—
O
’_
AFC EMS BTM EMS BTM EMS 3
@)
Anasis Grid Anasis BTM Anasis BTM wv
Controller Controller Controller g
S
|._
e
Q
v
Meters Meters

elipse



Distributed Pole mounted BESS
<. ¢ — :

W, g * BESS technology
. . o * Power system control and
* ESS installed on the poles in DSO (Distribution analysis

System Operator)

the distribution LV network.
* The number of poles are
assumed to be large. Hence a

* |IOT technology
* Communication solution
* Edge computing / controller

big amount of ESS controller Internet . E‘;Zréoéﬁé d platform and device
clients are installed in each management
area. Aot * Cyber security
 Each area has a gateway s
server that monitors / controls G;;;;:v Sotewoy
the ESS controller clients via : \ \ n.
LPWAN technologies. /I \\ . - ’g
 The communication route ‘“""{LT’;.Z’,‘:’,""“ / o T LS e

’ \

from gateways to EMS will be .
via Network. :

* The EMS needs to coordinate .%) %) ﬂ—l,)
with  DSO, providing the
ancillary services.

The slide only proposes one of the many
architectures available to this solution.
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Mitigate 3-Phase Unbalance
Detects 3 Phase Unbalance

e Calculate power flow compensation
e Send commands to responsible ESS units ° Based on the structure from
previous slides, ESS units will
return local information (split
T Local Electrical -: Local Electrical T Local Electrical phase) to EMS
: Ipn)formation (v, 1, : I;)formation (v, 1, I :Dn)formation (v, 1, ° EMS W|” forms GIS (graphical
| | . .
To upstream system i To upstream system i To upstream system I information SyStem) and
| | detect three-phase unbalance.
i i * A sophisticated ESS Unit
Distribution : Distribution : Distribution . management System is
Transformer | Transformer | Transformer . .
£ | phase A, B,N | Commands Phase B,C,N | Commands Phase C, A,N | Commands required in EMS to locate the
+ + - o .
_ _— . T ‘ _— rglated ESS units of the region
ESS Units ESS Units | ESS Units with unbalanced current.
= Pole #2 ‘ ‘ ~ Pole #2 ' = ~ Pole #2
4 ESS Units XA Essunits 2l Ess units * With data returned from ESS
| ey Pole #3 | e, Pole #3 | ol role #3 units, EMS could also develop
~ . ESSUnits " ESS Units © 7 ESSUnits .
. 2 d —d TLM functions (transformer
load management).
o D &N End Users

End Users End Users
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IEC 61850 XMPP Test Lab
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IEC 61850 Energy Transformation

HMI / EDGE RTU/ GW Transformer Analysis Analysis
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