@
% }? SMARTLAB

‘\? edp labelec @




Agenda

1. Context

The constant challenges of the evolution of SmartGrid technologies

2. The SmartLab - Overview

Main characteristics

3. The SmartLab - Implementation

Technical description and projects

4. Summary

Main benefits and future developments

Reserved \ No personal data



Smart Lab context

The constant challenges of the evolution of SmartGrid technologies

_ _ Training
B L/ 2nd MV Network (EDP Distribuicao) INOVGRID —Roll

outin PLC PRIME DTC and router tests
. Residential HEMS (EDP Comercial) Com reder e PL esuls. i

New technology evaluation pilots: Field communication tests
PLC, GPRS, Mesh, ... Smart Grid equipment FATs

. Reliability testing
Evora — PLC SFSK

technology DLMS Companion EDP certification

Supporting the development and certification of HEMS equip.
Field tests / Communication diagnosis problems

Functional validation tests of smart meters

Definition of smart meter test procedures

2008 2010 2012 2015 /

EDP Labelec has been EDP Group's benchmark laboratory partner in ensuring the compliance of SmartGrid equipment
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Smart Lab context

The constant challenges of the evolution of SmartGrid technologies

Metering Group (2007 - 2014) ’

Smart Metering Lab (2014 - 2017)
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Key Aspects:

Global Investment: 300 k€
Timeframe: Between 2015-2017




Smart Lab context

The constant challenges of the evolution of SmartGrid technologies

1. : Variable real loads

2. and 3. : Network Li-ion and Supercaps Storage
(Sensible Project)

4. :Storagelab

5. and 6. : Interconnection SmartLab-StoragelLab

7. : Smart Lab / Smart Home systems

8. : PV system
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Smart Lab overview

Main characteristics

2
SMARTMETERING
INFRASTRUCTURE

3

1 SECONDARY
gy
CALIBRATION

Resources
Single phase testbench with 40 positions
Three phase testbench with 20 positions
6 Portable Test Equipment

Climatic chamber for temperature stress tests

7
LV NETWORK
STORAGE

TEST S‘TE/'

4
SUPERVISORY
CONTROL

6
SMART HOME

5
FIRMWARE
VALIDATION

8
RENEWABLE
ENERGY
SYSTEMS

Functionalities
LVAMV Meter Calibration *
Clock Verification *

External Metering System Verification — Industrial
and Commercial *

Hardware Verification

* Accredited tests by the portuguese accreditation body
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Smart Lab overview

Main characteristics

2
SMARTMETERING
INFRASTRUCTURE

3
SECONDARY
SUBSTATION
TEST SITE

1
METER
CALIBRATION

Resources

400 Smart Meter positions (flexible configuration,
from 50 to 400)

Field condition simulation, including 1 km LV network
cable

8 network analyzers (fixed and portable). Monitoring

i 4 full equipped Secondary Substation E
i system :
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7
LV NETWORK
STORAGE
TEST SITE

a
SUPERVISORY
CONTROL

(]
SMART HOME

S
FIRMWARE
VALIDATION

8
RENEWABLE
ENERGY
SYSTEMS

Functionalities

Integration, Compatibility and Data Security End-to-
End tests

noise and attenuation

Performance and fine tuning of the communication
solution

Control and Supervision of communication
infrastructure

|
|
|
|
|
|
|
|
|
|
|
|
|
i
i Smart Grid infrastructure capability to withstand
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|




Smart Lab overview

Main characteristics

2
SMARTMETERING 3
. INFRASTRUCTURE SECONDARY
SUBSTATION
IENER TEST SITE

CALIBRATION

Resources

4 Power Supplies associated with automated tools
for firmware validation

microgeneration (PV), residential storage systems

i 3 "Smart Home" installations with i
i 50 m of real LV cable i
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7
LV NETWORK
STORAGE
TEST SITE

4
SUPERVISORY
CONTROL

S
FIRMWARE
VALIDATION

8
RENEWABLE
ENERGY
SYSTEMS

Functionalities

Unitary performance testing

Control and validation of new firmware

| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
' I
[ .

i versions :
[

| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
' I

Functional and performance tests of HEMS
systems

Performance tests of LV storage systems
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Smart Lab Implementation

Technical description

4 complete LV networks and secondary substations;

400 Smart meters (4 sets);

Loads up to 16A per phase and in some positions
selected up to 60A per phase

s8. 8 8 8 3 8 2

Attenuation introduced by attenuator
filters
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Smart Lab Implementation

Technical description
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Sinoptic system with control and supervision of the state of the complete infrastructure
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Smart Lab Implementation

Projects

-

o >
(/> SMART HOME
"E.!'o

_____________________________________________________________________________________________________

Obijectives: To validate in a controlled scenario (lab) all the equipment
and systems developed in the scope of Sensible project prior to the
installation on the field.

Tests at the SmartLab:

* Equipment automation and protection
* Operation in different scenarios
Integration with the ICT infrastructure
Residential (HEMS).

Duration: 6 months
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Smart Lab Implementation

Projects

Grid Energy Storage Systems

Grid Automation and Protection

Residential Automation

* Development and building of testing skills for innovative solutions (storage, smart grids, smart homes)
* Development of FAT and commissioning procedures according to international (US & Europe) guidelines

* Development of consultancy services in smartgrids/smarthomes solutions
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Smart Lab Implementation

Projects

Performance Protection

Integration Use case

©-

Laboratorial activities were divided into four major vectors in order to ensure full compliance for the
demonstrator

15
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Smart Lab Implementation

Projects

Performance Protection

IRMS [A]

Use case
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Laboratorial activities were divided into four major vectors in order to ensure full compliance for the
demonstrator
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Smart Lab Implementation

Projects

MART HOMmE Y f},

Objectives: Assessment of charging/discharging performance of a 2nd
life battery prototype and benchmark with a commercial battery.

Tests at the SmartlLab:

* cycling, aging, use cases, programmable use cases for PV production
and load profiles.

* Interoperability tests: inverter + batteries + use case scenarios.

* test of demand side management algorithms.

Duration: 4 months
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Smart Lab Implementation

Projects
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Main benefits and future developments
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Smart Lab Summary

Main benefits and future developments

SmartLab SAS : Level 2 IEC 61850
Substation Automation Systems : Station Level IEC 61850

' fibbiiid IEC 61850 Libbiiil OF PEocess Bus
I § -K]

e i Leve

N. : Bay Level

el Seiig gl i 1 > ~
' Switchyard s I l i e P : L, 10
Interoperability testing of substation  Level “ J T lI : ’ Dngrlca 1/
automation and protection systems : ; § ol % élr:) as:dg_l:s;/ Ocontrol
Heesasassssssssssssssssssssssssssssssssseses PT.HVCB ............... CT/PT_Dlsqonm_ector__ v Hardware-i}::]-the-mop
v" Simulation of real actions

The SmartLab upgrade will integrate the substation simulation of equipment and functionalities based on
IEC 61850
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Smart Lab Summary

Main benefits and future developments

Key Aspects:
Global Investment: 650-700 k€

Timeframe: Between 2019-2021

. Phase 2 Simplification of DSO SAS Project Template «  Testing and Validation of Merging Units;
Interoperability tests between IEDs from «  Training of O&M Personnel;
Phase 3 different manufacturers

. Testing and Validation of new Solutions;

Implementation and Validation of IEC61850

SAS Projects . Design of SAS System Specifications;

Implementation and Validation IEC61131 e Stress and Performance Tests;

Logical and Functional Interoperability Validation *  Qualification and Inspection of SAS

SAS project implementation and Laboratory Validation Equipment;

. L " . Cybersecurity tests;
Solution for electrical interchangeability v U

. Incident reproduction and analysis;

4 9 O*‘
2019 2020 2021 2022
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