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M MESA

Introduction to MESA Alliance
and MESA-DER

The Modular Energy System Architecture (MESA) Standards Alliance is
an industry association comprised of electric utilities and technology
suppliers dedicated to providing interoperable communications for DER
systems and DER devices.
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MESA’'s Mission

MESA’s mission is to accelerate the
interconnection of Distributed Energy
Resources (DER) through the development

of interoperable communication A
specifications, based on well-established a
standards that meet the specific needs of

utilities and DER integrators.

A

MESA-DER’s focus is on using .
DNP3 with IEC 61850-7-420 data
models for interoperability to
meet IEEE 1547, IEEE 2800, and 4
energy storage requirements

MESA-DER Workshop

UTILITIES

DEVELOPERS

INDUSTRY

A Meet all DER interoperability requirements for IEEE 1547 DER

interconnection and interoperability standard

v

v

v

Use international communication standards, including IEEE

A
1815 (DNP3), IEC 61850, and SunSpec Modbus

Streamline deployments and meet customer timelines

Focus resources an implementing market-based functions for
improved efficiency and revenue streams

v
v
v

Reduce costs of technalogy development and deployment

Reduce risk by enabling supplier flexibility

Simplify long-term maintenance and system upgrades

Efficiently scale DER deployments

Reduce training and compliance testing costs

NENENENENENENEN

Provide products designed for integration with other
MESA-compliant products

NANENENENENENENEN

AN

Increase the array of available partners for projects

10/10/2023



MESA-DER Focus on Interface #1, #2, #4, & #10 (DNP3 for SCADA) and
MESA-Device/SunSpec on Interface #12 (Modbus for Storage Devices)

[ Hierarchical DER System Five-Level Architecture, Mapped to the Smart Grid Architecture Model (SGAM) \ M ESA DER Speciﬁcation
[ | Level 5: Market i | \
—————————  ( Distribution Energy Market )eg-.—.—.— . —.— J ————————— -
' Information and . The MESA-DER Specification provides standardized and
0 | Communications 2IKE . N . N
I Technology (ICT) interoperable communications language using the IEC 61850
Level 4: ISOIRTOITSO : f;:v::az;ﬁs.e;:;;z::";‘;"gg:zg. Distibution : T N\ information Model mapped to specific DNP3 (IEEE 1815) data
Balancing Authority for Grid Management a a?age"ﬁg — H i iliti
: ystem (OMS) : PlantLevel points, thus ensuring both utilities and DER vendors have
ncil Geographi . . . . .
aumrytr | [ 1 romaton || acsgamont Ag;fcf}%:ﬁg:n = werogriavesws [ | o precisely the same understanding of the meaning of these data
Freqency : | System (OMS) D : System (ADMS) et Conto) points.
Transmission | @ l Utility WAN/LAN | 3:,?.:2;5?::73:;‘) N Faf:t‘)‘! gsel:;;d
ks [ I | | | pemmmese S| Mansgement This MESA-DER Specification meets the IEEE 1547 functional
Systom (EMS) | Transmssi DER DER || i l‘< (REE) P
: e S Communications \s,,s.em (csms) cusomerereray (| f oo and interoperability requirements and is specified in IEEE
SCADA
| \_ = (cem) 1547.1 for the interoperability testing of DNP3. MESA-DER also
R - | itional functi h as AGC, G i
I r supports many additional functions, such as , Generation
System Integrity . . .
"protection \:\}\[LM'Z Faclties with DERs Following, Load Following, Set Active Power (base load), Peak
WAN/LAN R . 3
: : T T Station Power Limiting, Operational Reserve, and Coordinated
I———— - | i‘f?r;gm::nﬁ/ Bu"edmgmma#z Dﬂ ’ C“a'g"?yﬁ.'i' (CSMs) Falfﬂ:i:;es Cha rge/DiSCharge for storage.
| | Sysleri|s / Syslems -\ (RM)
' [
| 16 - can be used for interactions amon e various
: — - T T (16) |l T MESA-DER b d f t t th
istribution -
HEm | il ing Statibn Field “« »os . . i
[ substate || | Sreeereict R | Eneray storage || v cﬁmsr Fco:::;;:l C‘";:‘;;gE,\,’eZE(E“gC X stakeholders ’ |r.1clud|ng the SCADA system (dlstrlbgtlon
: oo 14 i and/or transmission) operator, the balancing authority, DER
e - Diesel GenSet P Facilities . . .
I Sen P > or Gas Turbine | | Electric Vehicles | | gy L;ads Process facility energy management systems, interactions between
I o | | . e .
| P S @;’;‘ — == — == PERs within a facility, response t'o power market requirements,
: I ') inter-DER markets (e.g., generation following of a PV plant by a
o m————— P N———————— - g, storage plant), virtual DER plants, microgrids, etc.).
o T I
Transmission | Distribution | Distributed Energy Resources (DER) / Customer Premises
\ | [l Copyright Xanthus Consulting International J/
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Status 2023: Integration into IEEE 1815.2

IEC 61850-7-420 Semantics, MESA-DER Specification, MESA-DER Spreadsheet, and DNP3 Application Note
Integration into IEEE 1815.2

<
1 ece1850-7-42061id Code \
/ Functions — in IEEE 1547 &

MESA-DER

IEEE Std 1815.2

|

Semantics

Specifications

Standardization
IEC 61850-7-420 Market-Based —>

Functions — in MESA-DER

|EC 61850-7-420 Data Object
Model, including Operational
Functions, DER Equipment |IEC 61850-7-420 Energy Storage
Nameplate, Status, Settings, Data Objects — in MESA-DER
Setpoints, and Power
Management Capabilities

DNP3 Application Note-2018: Mapping of
|EC 61850-7-420 Data Objects to Specific
DNP3 Data Points

DNP3 protocol
Identified,'i)ut not generally
'limplemented yet

v
!
ﬂ
ﬂ
ﬂ
ﬂ
ﬂ
ﬂ
ﬂ

i

e~ e e e e e e e— — —

A

IEC 61850-7-4 Scheduling for
Operational Functions — in
MESA-DER

&

IEC 61850-7-420 Additional
\ Operational Functions — Not
\ (yet) in MESA-DER

Copyright: Xanthus Consulting International

* |EEE PSCC P15 WG, with major support by MESA and the DNP User Group is developing the draft IEEE 1815.2
*  Draftis being reviewed by the P15 WG

MESA-DER Workshop o Next Step is Balloting — probably around September 2023

10/10/2023 7



MESA-DER: 21 Functions

|[EEE 1547.1 Functions (via NRTL Test Tools)

0
0'0

0
0'0

*

@

®

Low/High Voltage Ride-Through
Low/High Frequency Ride-Through
Dynamic Volt-Watt Function
Frequency-Watt Function (Droop)
Limit Active Power Function
Volt-Watt Function

Constant VArs Function

Fixed Power Factor Function
Volt-VAr Control Function
Watt-VAr Function

Dynamic Reactive Current Support

MESA-DER Workshop

G
0‘0

Additional MESA Functions

Charge/Discharge Function (Set Active Power)

Coordinated Charge/Discharge Function

Active Power Response Function #1 (Peak Power Limiting)
Active Power Response Function #2 (Generation Following)
Active Power Response Function #3 (Load Following)
Automatic Generation Control (AGC) Function

Active Power Smoothing Function

Frequency-Watt “Curve” Function (Artificial Inertia, Fast
Frequency Response, etc.)

Power Factor Correction Function
Pricing Function

Scheduling

10/10/2023



M MESA

Interoperability and Communication
Concepts for DER

Communication concepts required for Interoperability (the ability of
computer systems or software to exchange and make use of information.
"interoperability between devices made by different manufacturers®)

Why more than one protocol? Strengths and Weaknesses



Communications Architecture: Utility, Aggregators,
DER Facilities, DER, and Gateways

Utility — DER Information Architecture, with Gateways for Security and Communications between Different Organizations
Utility TSO or DSO Direct Utility Real-time Control: IEEE 1815.2 (DNP3) or IEC 61850 IBRand DER
SCADA 4---—--- - - - """ " - —-—_-——_——_——_——_ e —_——_——_——_———_———— | Plants for Grid
Support
Utility Ener:
M J el Aggregator Aggregator Management
anagement - — — — — — — — — — 4 X .
—— . Gateway: System: Virtually manages —
Applications: Power Security, Protocol . . Individual
Flow, Contingency IEEE 2030.5 or IEEE 1815.2(DNP3) Conversion, IEMEELT ETE Sevices, | g — _— _— —— - DER,
Analysis, Generation Uit or IEC 61850 Monitoring, market-based functions, DER including EVs
T — ility T > Control, resources, ang emergency SunSpec Modbus or IEEE
Gateway: Scheduling services 1815.2 (DNP3) or IEC
- W 61850 or Proprieta
Utility DERMS: SEELy + IEEE 2030.5 or IEEE 1815.2 T~ i
’ .5 or 3
'Manage.s DER-related Protocals, (DNP3) or IEC 61850 | DER Ownefloperalor | ~ o
information and energy | Monitoring, + 4 S
management functions Control, — -
Facility or Plant .
Schedules | __ | Gat . - Behind-the
- <+ Securz;.tyev;aré,{oool Facility or Plant Control Meter DER,
Uti Ilty'Energy Market: IEEE 2030.5 or IEEE 1815.2 (DNP3) Conversion, System (PCS): . <« — — — — — | including EVs
Ancillary Services, or IEC 61850 Monitoring, Manages mandatory grid SunSpec Modbus or
Efficiency Services, Control, services, market-based IEEE 1815.2 (DNP3) or
Environmental Services | [~~~ T T T T T 7 P> Scheduling functions, DER resources, | /EC 61850 or Proprietary
- ) and emergency services
. Facility Meter/ Pointof |  — — — Y~ 2“0 m .
. Advanced Mete”"g Infrastructure (AMI) Common Coupling (PCC) IBR = Inverter-Based Resource -
Metering o — — — e e e e ———— e — T . DER = Distributed Energy Resource |
Pura < Mot Gommanty sed Proocdl | | DERWS - DER Management Systom
___________________ Copyright Xanthus Consulting International




DER Communications: Comprised of Layers, Including
Semantic, Syntax, Application, and Transport Layers

GWAC Stack

Policies and
Procedures

Organizational

Abstract
Models and
Profiles

Informational

8: EconomicRegulatory Polcy \
T Bques
b Bumms

5 Business Context

4 Semantic Understanding

SGAM

OSI| & UML

Standards for Information Model

and Protocols for DER

i IEC 61968/70
MESA-DER unspec CIM or
IEC 61850-7-4 & '(ﬁi;;’lf Specifcation | | "% 2%0% | | Modbus for 16746011 | nmeca | | IEC 608706 | | ANSIC1zor
Business Layer 7'22°.f°' DER 1 | \Ec 60870-5-| | MaPPING Of 1 pased on IEC 'I’é’é %ﬁ‘;‘; o oemand Sl TI‘(‘:SC%Z InEnc 62056
quipment 101/104 IEC 61850 to 61850-7-420 g Response Applicati ( ) etering
DNP3 420 pplications
- J
— .
IEC 61970
CIM or
UML Models and MultiSpeak
Profiles based on Information
. Business Procedures IEC 618% Model
—| Function Layer - - —  Functonal }————4———— 4 . _ . - . —_— _
Profiles for IEEE
UML Models and 1547, Data MESA Mapping
Profiles based on Object and of [EC 61850-7- | | IEEE 2030.5
Business Context Service Models 420 Functions DER Data IEC 61968
for Substations, to DNP3; Model, plus CIM Messages.
. DI%E;,_ PIaan, Mapping of IEC Home Demand or Multi-Speak ]
Information Saiee lefmEren » Microgrids, 61850-7-3 Automation SunSpec PV Response Messages Bilateral ANS| C12.19
(Semantic) Layer Models etc. CDCs in IEEE Models & IEEE 1547 Prices for Tables for or DLMS
1815.1 Data Objects Loads Access Model
0S| Model - Control __
——————————— dala unit layers Tl e s el el e e Kl = == S
Communications | | %@ B M ecorsmata| EC181S |||=_1|15:sszaogzé)s.5 HEIIER Basic
(Application and 9 resentation 8-2 MMS over (DNP3) or IEC 1815 over RESTHul Modbus with RESTful, Web Services Objects with ANSI C12.22
3? data | R XMPP IEC 60870-5- DNP3 T TCP SOAP, Mapping to or COSEM
Syntax) Layer J - 101/104 Senvi BACnet MMS
@| data U ervices
o
HE T =3
T
TCP/IP, UDP,
Communications | ¢ netork GOOSE, TSEE P || Torae P TCPIP TCP/IP TCP/IP TCP/IP Topp | |ANSIST2T8,
(Transport) Layer i) Sampled o |r: R 'T Ethemet Ethemet Ethemet Ethemet Ethemet BT
- | Pt data link Values, Ethernet eme! eme!
o PIrysical AGIGSSNG (MAC § LLC)
Component g bils sical A o i ) —
. s Sl Signal ny media: wire, coax cable, fiber optic, radio, wireles: 'II_l‘JIar, LAN, WAN, the Intemet Copyright Xanthus Consulting International
e =
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Section 3

MESA-DER Spreadsheet Contents and
Layout



DER can be simple or complex

DER configurations include prime movers,
inverters, transformers, controllers, meters,
switches, PoC, and PCC

Transformer 3

pcc External | | DER Unit1]
Switch Within the ! ~ T !
—_ &I Local EPS _| | ‘ = i
] — i
<7> 1 == |
I |
Local EPS to E | Inverter 1 Battery 1 I
Area EPS &, ] E S : 1\
(PCC) T ] |
<3>or <4> Internal to | Transformer 1 . ~ o |
DER <2> ‘ % | ‘ — !
I = I
 — Il
E] — } Inverter 2 Battery 2 }

Uy iy gy gy gy Sy Ly Sy
[ === | | ] DERUNit3|
| |
Controller ~ . ~ |
DER - a ‘I ! ‘ = |
Switch 1 il 1

|
/ \ é: | Inverter 3 Battery 3 1
e

@ E e LT C L EPEE LR
| DER Unit4 |
DERto Local EPS Internal to Transformer 2 1 ~ }
(System Meter) DER<2> ‘ a4 - 1
<1> ! = |
| Inverter 4 Solar PV 1 I
| |
External 1 ] _DERUNIt5 |
Beyond the € 1 ~ T |
PCC <6> &, — ‘I ! ‘ = i
€ = ‘
i
|
I
|
|
i
i
I
|
|
|

I
I
I
Internal to 1 Inverter 5 Battery 4
\[ : DER <2> |
| [—
Metering ! — -
@ Point &I Auxllliary
hig | Load <8> Solar PV 2
K Load to .
LEGEND con Local EPS

<> Distributed Energy Resource

Storage includes state of charge, actual
energy, and usable energy

Actual Energy

Fully Charged e------,
1100% of Actwal Capacity) Charged
f de Capacity)

Usable Ener,
Maximum Usable State of Charge =—} . s
1% of Actusal Capacity)
Maximum Reserve Percentage®
[% of Usables Capacity)
Actual State of Charge »— RO - Usable State of Charge®
(% of Actual Capacity] . (% of Usable Capatity)
Actual Energy Capacity Usable Energy Capacity®
(watt-hirsh [Wart-hrs)
Reserve Per .
Minimum Usable State of Charge «—yf (% of Usabie Capacity)
[% of Actual Capacity) ———
e -



Overview of MESA-DER Functions in IEEE 1815.2

4 Function Brief Description Document Section DNP3 Points Range
Monitored Data
Nameplate data Factory-related DER data See Table 2 for details AlO-AI23;
Configuration data Configuration of DER Al24-AI31; AO0-AO2
Which functions are supported i BI31-BI51;

Operational Settings

Installation-related DER data
Which functions are enabled
Enable functions commands

See Table 2 for details

AlI32-Al49; Al62-Al68;
AO03-A06; AO18-A019;
BI64-BI85; BO12-BO33;

Counters Counters for meters Al69-Al70; AO20-A021;
Alarms Alarms from DER BI0-BI9; BI94-BI106;
State State of DER BI10-BI30; BOO; BO3-BO11;
Protection BI52-BI63;
Basic Functions Section 6.3
Connect/Disconnect Cause the DER to electrically connect or disconnect at the DER’s Point of Connection Section 6.3.1 Al60-Al61;
(PoC) or at the facility’s Point of Common Coupling (PCC). A016-A017;
Cease to Energize/Return to Servicel Cause the cessation of active power delivery, used primarily in voltage or frequency Section 6.3.2 Al50-Al59;
ride-through situations. Return to service allows the DER to start active power delivery, A06-AO15;
if permission is granted. BO1-BO2;
Voltage Ride-Through Allows voltage excursions from the normal range to be tolerated for specific voltage Section 6.3.3 Al71-Al76;
excursion levels over specific lengths of time. A022-A026;
Frequency Ride-Through Allows frequency excursions from the normal range to be tolerated for specific Section 6.3.4 Al77-A182;
frequency excursion levels over specific lengths of time. A027-A031;
Active Power Functions Section 6.4
Charge/Discharge (Set Active Power)| Manages the charging and discharging DER, typically storage, by setting specific active Section 6.4.1 Al150-Al1162; AO89-A0101;
power outputs or inputs for the DER. BI9O; BO3S;
Active Power Limit Active power generation and/or consumption are limited. Usually, this limit is applied Section 6.4.2 Al142-Al149;
at the Point of Common Coupling (PCC) although it may be applied at any DER’s Point AO82-A08S8;
of Connection (PoC).
Frequency-Watt Active power is modified based on frequency. Usually used for imitating the “droop” of| Section 6.4.3 Al115-Al141; AO57-A081;
‘v‘ M ESA mechanical generators or motors, but can be used for other purposes, depending on 10/10/202) BI86-BIS7; BO34-BO35; 14

the settings.




Structure of the MESA-DER Spreadsheet

IEEE 1815.2 Standard Profile Companion Data Point Tables: Version 1.1

SCADA
Configuration
Functions
Curves for Functions
System Meter
Extensions

GAP #1

Scheduling Points

GAP #2

Historian Points

GAP #3

Index Points

Grouping of points

*  SCADA
o Configuration
o Functions

o  Curves for functions

o System meter
*  Scheduling points
*  Historical points
*  Vendor points

DNP3 Points | Index| BO Bl AOQ Al For each meter, DER unit, inverter,
SCADA i and battery, additional historical
Configuration & Control Points o 0 0 0 0 data rows need to be added in the
Functions 3 12 31 22 71 spreadsheet to qeﬁne the actual
Curves Max of 100 x,y pairs per Curve x| - 107 244 328 (PRI
System Meter X| -| 94 449 533
Extensions in IEEE 1815.2-2024 X| 42 108 461 569
Gap #1 Reserved for future extensions X 44 111 476 586
Schedules (SCH) Max of 100 x,t pairs per Schedule 2000 2000 2000 2000 2000
Gap #2 Reserved for future extensions 3000 Number of Historian Points in Version| Example: used to calculate the
1.1, based on number of devices starting index for devices: HM,
Historical Points BO| BI AO| Al BO| BI AO All HDU, HI, and HB DNP3 points
HM Start of historical meter points. 5000 5000 5000 5000 5000 0 13 12 37| 2|No. of Meters (HM)
HDU Start of historical DER unit points. X 5000 5026 5024 5074 0 4 0 14] 3|No. DER Units (HDU)
HI Start of historical inverter points. X 5000 5038 5024 5116 0 35 12 33| 4[No. Inverters (HI)
HB Start of historical battery points. X 5000 5178 5072 5248 0 54 4 27| 6|No. Batteries (HB)
Gap #3 Reserved for future extensions 30000
Vendor Points (VP) 50000 50000 50000 50000 50000
Index Points Used for optional Auto Discovery 65000 65000 65000 65000 65000
Maximum Index Value 65535

Indexing

*  SCADA start at DNP3 point zero (BOO, BIO, AOO, AlO) (no gaps in DNP3 points)
*  Gap #1 reserved for future SCADA extensions

Schedules (SCH) start at DNP3 point 2000 (BO2000, BI2000, AO2000, Al2000)
*  Gap #2 reserved for future scheduling extensions
* Historical Points start at DNP3 point 5000 (BO5000, BI5000, AO5000, AlI5000)

* Gap #3 reserved for future historical point extensions

* Vendor points (VP) start at DNP3 point 50,000 (BO50000, BI50000, AO50000, AI50000)




Configuration Binary Outputs: DNP3 Point,
Description, IEC 61850 Unique String, etc.

| i = T T T T T T T T T T T T T T |~ _ il e Pty T E ST T T T T T T 1
i ONP3 Point B e Name for IEC 61850 Additional Information :
I Index Name [ Description State when | State when IECE1850Unique Strin A Bl P IMode/Functio 1547 2018:
! valueis 0 | valueis1 o 9 ssoc. urposelilodelrunction =
i BOO  |System Set Lockout State MotLocked || ;¢ out DSTO.DEROpSt disconnected BI11 State
! Qut and blocked
] System Initiate Start-up Sequence (Return to Service). Setting 1
| this to 1 does the following: :
- Sets Bl "System |= Starting Up™to 1 indicating that the system
is starting up. Additional start-up status can be foundin Al
"System Star-up Status”.
- Instructs all batteries to connect. Initiate Start-
= - Once each battery has reported that it has connect DETETIE up DETEER R RS B CEEE
: successfully, instructs corresponding DER Unit to start.
1 System can be shut down by executing BO "Emergency Stop™ :
command. ]
This operation is the same as California Rule 21 "Soft Start™.
System Execute Stop (Cease to Energize). Setting this to 1
does the following:
1 - Sets Bl "System |s Emergency Stopping™ to 1 indicating that
I an emergency stop is in progress. :
- Ensures that any executing operating modes are shut down 1
(disabled). Stop
2 - Ensures that any executing schedules are shut down IDEETE (Emergency) DETE S Rl B T
(disabled).
- Instructs all inverters to shut down.
| - Instructs all batteries to disconnect.
I Systerm can be started again by executing BO "Initiate Start-up 1
Sequence” command. I
Start Start
BO3 System Permission to Start Permission |Permission DGEM.PrmConn Bl6 State Yes
Mot Granted |Granted
Stop Stop
BO4 System Permission to Stop Permission (Permission DGEM.PrmDscon BT State
! Mot Granted |Granted
1 i
: BOS DER Connect/Disconnect Switch Open Switch |Close Switch CSWI. Pos BI23 1G3tae/2023 !




Configuration Analog Inputs

Transmitted Value Scaling IEC 61850 Additional Information
. . Default Event .
DNP3 Point Ind Name / De: Unit
intindex TR LI Class Minimum Maximum Multiplier | Offset nits IEC61850Unique String Value |  Assoc.AD Purpose/Mode/Function 1547-2018
AlD DER Profile Version Number. 3 100 10000 0.01 0 nia MESAVershum 1 Nameplate
DER Profile Implementation Level. 1, 2 or 3 to
Al indicate support for Level 1, Level 2 or Level 3 3 1 3 1 0 nia MESA ImplLvl MNameplate
respectively
Al2 Nameplate Minimum Voltage Rating 3 0 2147483647 0.1 0 Volts DGEMN.YMinRtg Nameplate Yes
Al3 Nameplate Maximum Voltage Rating 3 0 2147483647 0.1 0 Volts DGEN.VMaxRtg MNameplate Yes
Al4 B e LU U 3 0 2147483647 1 0 Watts DGEN.WMaRIg Nameplate Yes
Unity Power Factor
Al5 I TG E T T T ST 2 0147433648 0 1 0 Watts DSTO.ChaWMaxRtg Nameplate
Unity Power Factor
Nameplate Active Generation Power Rating at
Al Spoilod Over Excited Power Factor 3 0 2147483647 1 0 Walis DGEN.WOVPFRIg Nameplate Yes
A7 B e 3 0147433648 0 1 0 Watts DSTO.ChaWOWPFRIg Nameplate

Specified Over-Excited Power Factor
Al8 Specified Over-Excited Power Factor 3 -100 100 0.01 0 Mone DGEN.OvPFRig MNameplate Yes
Nameplate Active Generation Power Rating at

Al9 specified Under-Excited Power Factor 3 0 2147483647 1 0 Watts DGEN.WUnPFRtg Nameplate Yes
Nameplate Active Charging Power Rating at
A0 Specified Under-Excited Power Factor 3 -2147483648 0 1 0 Watts DSTO.ChawWUnPFRig MNameplate Yes
Al Specified Under-Excited Power Factor 3 -100 100 0.01 0 Mone DGEM.UnPFRig Nameplate Yes
A2 :::T"zp'ate SECERE ST (=T e 3 0 2147483647 1 0 VARS DGEN varMasRig Nameplate Yes
A3 Nameplate Reactive Absorption Power Rating 3 -2147483648 0 1 0 VARs DGEN.AvarklaxRig MNameplate Yes
A4 Nameplate Apparent Generation Power Rating 3 0 2147483647 1 0 VAs DGEN.YAMaxRtg Nameplate
A5 Nameplate Apparent Charging Power Rating 3 -2147483648 0 1 0 VAs DSTO.ChaVAMaxRig MNameplate Yes
Nameplate Storage Actual Energy Capacity.
oG Nameplate (original) actual total eneray capacity T T TR c I Amp-hrs or Watt- DSTO.WhRIg Namepiate s
of the storage system expressed in Storage hrg
Capacity Units.
Storage Effective Actual Energy Capacity. AmD-hrs or Wat-
AMT Present actual total energy capacity of the starage 3 0 2147483647 1 0 P s DSTO Effvh Nameplate
system expressed in Storage Capacity Units.
Storage Usable Energy Capacity. Usable energy A S
A8 capacity of the storage system expressedin 3 0 2147483647 1 0 P DSTO.UseWh MNameplate

hrs

Storage Capacity Units
10/10/2023 17



Functions: Active Power Limit

- Transmitted Value 3 Scaling IEC 61850 Additional \Moml;nn
Default Event
DNP3 Point Index Mame f Deseription Class Minimum Maximum Multiplier | Ofiset nits IEC61850UniqueString | Value | Assoc. AO Purpose/Mods/Function 15472018 S p re a d S h e et Of t h e D N P 3
Al142 Active Power Limit Mode Priority 2 0 100 1 0 nig DWMX ModPrio ADB2 Act Power Limit
Active Power Limit Enabling Time Window. . . .
I e v oL I : S B I T - . o points, the full description
window is zero, the command will be executed ’ ’
Active Power Limit Enabling Ramp Time. Rsmp .
SR e e B : ST I ) S o fa—— the min/max values, the IEC
Active Power Limit Reversion Timeout Period. . .
Reversion Timeout Pesicd (in secands), after 6 1 8 5 O U S
e [ | : S e ) [ s o nique String,
e e e . I . .
s 2 w7 e e purpose, inclusion in IEEE
Active Power Limit Reference Input. Active
AltaT Pawer measurement read from the meter and 2 2147482848 2147482847 1 o Watts MMXU4 TotW Act Power Limit
used as an input to the mode.
Al148 Active Power Limit Charge Setpoint 2 0 1000 01 0 Peroent DWMX WLimPct AODBT Act Power Limit Yes 1 5 4 7
Al149 Active Power Limit Generation Setpoint 2 o 1000 0.1 o Percent DWMN. WLimPct AOB8 Act Power Limit Yes
L ., . . Data Point Read-back
Step Description Optionality Function Codes T Number Point
1. | Set priority of this mode Optional Direct Operate / Response | AO | AD82 Al142
2. | Set enabling time window | Optional Direct Operate / Response | AO | AO83 Al143
3. | Set enabling ramp time Optional Direct Operate / Response | AOQ | A034 Al144 Ste pS fo r I n It I atl n g a n Act Ive
4. | Set reversion timeout Optional Direct Operate / Response AO | AOBS Al145
Identifythe meter used to Power Limit function are
5, |measure the.atitlve power. Optional Direct Operate / Response | AO | AO86 Al146
By default this is the . .
Syctem Mieter (-0 described in the DNP3 App Note
Retrieve Max.\rlnum Actl\fe . AI32 and nfa
6. | Power Capability (Charging | Optional Read / Response Al AI33 E E E 5 .
and Discharging)
Set maximum output in
AO87and | Al148 and
7. | percent of nominal Watts | Required Direct Operate / Response | AO
) . AOB8 Al149
(Charging and Generating)
i imi Select / Response,
s, Enable Active P.ower Limit Required / p BO |BO17 BIGY
mode and receive response Operate / Response
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Functions: Frequency-Watt (Droop)

Frequency-Watt

TV Sealing IEC 61850 DT
DNP3 Point Index Name | Deseription e Units
Class P Maximum | utiptier | Ofset IECo1850Uniquesing | Value | Assoc. AO. Purpose/ModerFuncion 15472018
s FrequEnSy Wat ot Friory o 0o ol e T wogEne avor rregwan
Anis el e z o rerassear | o | sewns DHFWt winTms FreaWatt
it Freuuency Wall Enabiiog Rarp Tame z o rerasaear [ 0 | seonss DHAWT RmpTms FreaWatt
anis Frequency Watt Reversion Timeout Period z 0 rerasaear [0 | Sewnss DHAWA T FreaWatt
Wit Freauency Wat Signal Meter ID z o BreTasaear e = DHPW EcoRel FraaWatt
Frequency WattFrequency Reference Input
Az Frequency measurement read fom the meter 2 o 70000 0001 | o " MXU3 He Freqwatt
| = i i
Frequency Watt High Starting Frequency. Dafia
Az requancy basuesn san freauangy ana naminal 2 o 70000 0001 | o = DHFW Has FreqWatt Yo
arid requency for high fequency even
e Fe e e
A2z Dalta fraquancy bahwaan siop frequancy =nd z 0 70000 0.001 [y Hr DHFWA HzStop FreqWatt Yes
TR R (5 e
e
Al23 e ik DEchsuiie oSSy 2 -2147482848 2147482847 0.001 o C==it DHFW1.WGra AOB4 Freg-Watt Yes
Gradient sty
e
e
ain2e Frequency Watt High Charging Gradient 2 214402048 zursssser | ooot | o | = DHFW1 WohaGr Ao8s FreaWatt Yes
e
Frequenoy Watl Low Starting Frequency. Deita
A5 |equency babwaen sir ecusancy and norminal 2 70000 0 oot | o He DLAWH Heie Freqatt ves
and tequency for low
TN Pt i
anze i i e S e 2 70000 0 acor | o e oLAW! Hesiop FreaWatt ves
requency forlow reauency evens,
=
An2T Eiseer MR Lo DSt (oS S 2z 21474836848 2147483847 0.001 o e DLFW1.WGra AOBE Freg-Watt Yes
Gradient Pesets
P
Anzs Frequency Wt Low Charging Gradient 2 e aurssser | ooor | o | Pt DLFW1.WChaGra Aoss Freqwatt ves
siference
) Frequency Watl Sart Detay B o raTassear 7| 0 | miliseoonss | oRPwr AdswITmms Aor Fra et
A3 Frequency Waft Stop Delar z o rerasser | 0 | miliseconis | OHPW1 AdSiesDITrme Aot FreqWart
N e e i
Siertager v meE frt T o
= mshlas FreaWatt ves
a3t e e T 2 o 21e7a3047 e [ secma DLAW OpITmabaxl1] -
acive pone: femel
FrequencyWatt Ramp Down Time Constant
Time.constantor open loop response time for
= - FreqWatt ves
Az Irermermmemmn | e 3 21e7aasar 1 | e[ secona SR OpTmshiax(2] -
lower scive pover torget
A3z Frequency Wit Discharge Ramp Up Rate 2 o 00000 01 | o | Pemeier DHFW1 Riuftie [E—
a1z et = e 2 o 00000 01 | o | Poee DHFWY RodRiehax Freqatt
a3 Frequency Watt Charge Ramp Up Rae 2 o =00000 01 [ o | Pee DHFW1 RpuChaie FreaWatt
a3 Frequency Watt Charge Ramp Down Rate 2 o c00000 o1 | o | Pe=mee T ourwer mpocnamear FreqWatt
— e
iz Frequency Wat High Refurm Gradient. 2 o 1000 o1 | o | e DHEW1 RinRmpRte Freqatt
siference
e
Az et e 2 o 1000 or | o | e DLW RinRmpRte FreaWatt
e
Frequency-Watt Attempted Output. Watt output
A3 [inattne rode s atmpiing fo achieve based 2 214402048 21a7483047 | Weits DHPWI.ReaiLim Freg Wt
ine Frequency (nput and etner parsmeters 1
s Frequency Watt Minimu Usable SOC z o 000 0 [ 0 | Pewm DHAV SadizelinP Fraq
Anat FrequencyWatt Mazximum Usable SOC 2 o 7000 01 [ 0 | Feumn oHFWT SecuslaPa FreaWatt

Priority

Enabling time window or ramp

Meter Id used for measurements
Frequency reference input

High starting frequency

High stopping frequency

High generating (discharging) gradient
High charging gradient

{Low data points}

{Etc.}

Frequency-Droop

s

3

3 shall trip

3

H

2

: . —
5 s B o 6 & & s

DERwith SO% loading - ~DER wih 75% oading DER with 50% loading

Figure H.11—Example of a three frequency-droop function curves with a 5% droop,

36 mHz deadband, and 20% minimum active power output for DER operating at different

pre-disturbance levels of nameplate rating (50%, 75%, and 90%)
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Functions: Peak Power Limiting, Load Following, Generation Following

A R oo . Power
7 AN / Limit
% .:\(\ Power at
° , Point of
' Reference
f q Ly
. ~
Time
Battery
System
Output

Peak Power Limiting

A FolWTh: Threshold for
Generaticn Folowing

LN DWFL: Net Active Power Threshold for
Total Generation i

PV Generation

Storage Consumption

Active Power
Consumption -- Generation

PV Generation Following by Storage

FolWThr: Threshold
for Load Following

Load Following by Generation

A

5 Generation (e.g.
= § Storage) Following
g5 Load
a >
oS5 Time
=5 Load (Consumption)
< 8 FolWTgt: Active power target for Load Following

o : . . Data Point Read-Back
Step Description Optionality Function Codes e | comiae Points
Identify the meter used to AO119
measure the Reference . Direct Operate / ! Al180, Al191,
1. .| Optional AO |AO128,
Power Input. By default this Response AQ137 Al202
is the System Meter (ID = 0)
Set the power threshold for i Direct Operate / A0120, Al182, AI193,
Z activating the mode Required Response AQ | A0129, Al204
A0138
Set the ratio used to . AO121,
3. |calculate the output power | Required E;rsecsizerate / AO | AO130, ﬁ:;gg' Al134,
from the measured power P A0139
) . A0Q122,
4 f::ethe maximum ramp up Optional E;rsecct’izerate/ A0 |A0131, ﬁ:;gg, Al195,
P A0140
A0123
Set th i Direct O t ! Al185, Al196,
S ownrme T |optenal et Rere/ A0 40132, |y T
P AO141
Set the Max SOC. The Direct Operate /
energy reserve level above Response
which the storage system
may only be charged in
emergency situations,
6. |expressed as a percentage Optional Al584 AO474
of the usable capacity,
DSTO.UseWh, which is
defined as “Operational
setpoint for usable energy
storage capacity in Wh”.
Set the Min SOC: In 61850, . Direct Operate /
7. this is DSTO.UseWhMinPct Optional Response AI585 A0475
. BI72,
s Enable the active response Required Select / Response, B8O BO20, BI73
* | mode equire Operate / Response B0O21, BO22 BI74’
10/10/2023 20




Synthetic Inertia (new)

L Value Scaling IEC 61850 ) Additional
- _— Default Event
DNPS Pointindex B Cnss Minimum Maximum Multiplier | Offset units IEC61850UniqueString | Value | Assoc.AQ Purpose/ModelFunction 1547-2018
in IEEE 1815.2-2024
AI569 Synthetic Inertia Priority 0 100 1 o nia DSYN ModPria A0461 Synthetic Inertia
Al5T0 Synthetic Inertia Time Window 0 2147483647 1 0 Seconds DSYNWinTms A0462 Synthetic Inertia
AI5T1 Synthetic Inertia Ramp Time 0 2147483647 1 0 Seconds DSYN.RmpTms AD463 Synthetic Inertia
Al572 Synthetic Inertia Reversion Timeout 0 2147483647 1 o Seconds DSYN.RviTms AO464 Synthetic Inertia
AIST3 Synthetic Inertia Signal Meter ID 0 2147482647 1 0 nia DSYN.EcpRef AD465 Synthetic Inertia
574 :::;lls Synthetic Inertia Discharge Ramp Up 0 2147483647 1 0 Pe‘;zetz‘n;;er DSYN.DschRpuPct AO466 Synihetic Inertia
AI575 ;:::Ie Synthetic Inertia Discharge Ramp Down 0 2147483647 1 0 Pesrgiztnzer DSYN DschRpdPct A046T Synthetic Inertia
A5 Setthe Synthetic Inertia Charge Ramp Up Rate 0 Zharazsdr 1 0 Pe;zecz‘nff’ DSYN.ChaRpuPct A0468 Synihetic Inertia
ASTT :::;lls Synthetic Inertia Charge Ramp Down 0 2147483647 1 0 Pe‘;zetz‘n;;er DSYN.ChaRpdPct AO469 Synthetic Inertia
AI578 Set the Synthetic Inertia Derivative Factor 0 2147483647 1 0 Pemz’:{":'::r He DSYN RefWHzZTmPct A0470 Synthetic Inertia
AIS79 Setthe Synthetic Inertia Lower Deadband 0 2147482647 1 0 Hz DSYN.DbHzMin A04T1 Synthetic Inertia
AI580 Set the Synthetic Inertia Upper Deadband 0 2147483847 1 0 Hz DSYN.DbHzMax A04T2 Synthetic Inertia
Step | Description Type or Value Point Number Read-back . . .
Point This Synthetic Inertia procedure uses a
5. | Set enabling reversion timeout Direct Operate / Response AO464 AI572
Identify the meter used to measure AO465 AI573 . I -f- d df d h b d f- .
6. |thefrequency. By default thisis the Direct Operate / Response SI I I I p I Ie / t a p p roa C y e I n I ng a
System Meter (ID =0)
7. Set the Synthetic Inertia Discharge 3 (.3%/sec= 720kW/min}) | AO466 Al574 S t h t H I t M D H t M F t H
Ramp Up Rate yn e IC ner Ia erlva |Ve aC Or In
8. Set the Synthetic Inertia Discharge 3 (.3%/sec= 720kW/min) AQ467 AI575
%W/Hz/s to describe the active power
9. Set the Synthetic Inertia Charge 3 (.3%/sec= 720kW/min} AQ468 AI576
Ramp Up Rate
.
10. Set the Synthetic Inertia Charge 3 (.3%/sec= 720kW/min} A0469 AIS77 t h t h R t f
harmp Do Fate response to a change In the rhate O
11. Set the Synthetic Inertia Derivative 33 (33 =3.3%MW/Hz/sec | AO470 AlS78
Fctor (10CO7) - L2kWlifseo Change of Frequency (ROCOF)
12. Set the Lower Deadband 59600 (frequency) AO471 AI579 °
13. Set the Upper Deadband 60400 (frequency) AOAT2 AI580
14. Enable the Synthetic inertia Mode 1 BO42 BI109
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DNP3 Structures for Bl, BO, Al, and AO

REQUEST

RESPONSE

REQUEST RESPONSE
DNF OBJECT GROUP & VARIATION Masier may issue Master must parse DNP OBJECT GROUP & VARIATION Master may issue Master must parse
Outstation must parse QOutistation may issue o ion must parse (o] ion may issue
- Qualifier < Qualifier i i
GNroup e Description Fumh:l;:Codes Codes F"nch;: PoE Codes Group| Var Description Function Codes chﬂ"ﬁel Tl Function Codes Qém"ﬁl er
um | Num (dec) (hex) (dec) (hex) Num | Num (dec) {hex) (dec) [hex)
- 08 ina
1 0 Binary Input - Any Variation 1 L P 30 0 Analog Input — Any Variation 1 . a
. ) 00, 01 (st
1 1 Einary Input — Packed format 129 jresponse] slm:“" 30 1 Analog Input — 32-bit with flag 129 presponse) 00, Elllugsm-
1 2 Binary Input — With flags 129 pesonsey | 0001
08ira range, 08 rarg
- - ., or all} 1
2 0 Binary Input Event — Any Variation 1 {read) 07,08 32 0 Analog Input Event — Any Variation 1 {read) 0‘; "3‘8
Hidted qty) \'|IIrI';E\'J aty)
¥)
06ina ange | g ) L . 129 jresponse)
2 2 Binary Input Event — With absolute time 1 fresd] u;fg's 130 IU:;‘:: 17, 28 index| 32 1 Analog Input Event — 32-bit without time 130ty resp! 17, 2Biindex)
(limited qty)
08 e range, 129
2 3 Binary Input Event — With relafive time 1 {ree) cral) (resgenze) 17, 2Biindex)
\_E;;gily.l 130 usel rese) 40 0 Analeg Cutput Status — Any Variation 1 {read] 08 :IT;
w | o Binary Output — Any Variation 1 e |98 a 4 2 Analog Output Status — 16-bit with flag 129 fresponse) 00,01 e
10 2 Binary Output — Output status with flags 129 (response) 00, 01 tas
3 {setect] 3 {select]
Binary Command — Control relay output block 4 {operae) 17, 28 X echo of - 4 (operate) 17, 25 X echo of
2| 1 (CROB) s e 28 | 129 tresonse) request 41 2 Analog Output — 16-bit P | 128 tspense) request
6 (dr. op, no ack) 6 jdir. op, no ack)




M MESA

Management of Curves and
Schedules



Association between Curves and Functions

ODNP3 Point Index

HName / Drescription

Default Ewent

DNF3 Point Index

Name [/ Description

Al333 Curve Point 1 X-Value
Al334 Curve Point 1 Y-Value
Al335 Curve Point 2 X-Value
Al336 Curve Point 2 Y-Value
AI337 Curve Point 3 X-Value
Al338 Curve Point 3 Y-Value
Al339 Curve Point 4 X-Value
Al340 Curve Point 4 Y-Value
Al341 Curve Point 5 X-Value
Al342 Curve Peint 5 Y-Value
Al343 Curve Point & X-Value
Al34d Curve Point 8 Y-Value
Al345 Curve Point 7 X-Value
Al346 Curve Point 7 Y-Value
Al34T Curve Point 8 X-Value
Al348 Curve Point 8 Y-Value
Al349 Curve Point 3 X-Value
AI350 Curve Point 3 Y-Value
Al351 Curve Point 10 X-Value
Al352 Curve Point 10 Y-Value

Class Minim
Curves
Al328 Curwve Edit Selector 2 1
Curve Mode Type. Enumeration:
<0F Curve is not defined
<1>=> MNone, dimensicnless
<ZF Wolt-Var modes WV 12
<3 Frequency-Watt mode W22
<4 Watt-War mode WPR42
=<5>= Voltage-Watt modes WViNG1-VWEZ2
<g> Remain Connected
<¥> Temperature mode
<8> Pricing signal mode
High Woltage ride-through curves
Al3Z29 <8= HWVRT Must Trip 2 a
<10> HWRT Momentary Cessation
Low Woltage ride-through curves
=<12= LVRET Must Trip
<13> LVRT Momentary Cessation
High Freguency ride-through curves
=<15> HFRT Must Trip
<18>=> HFRT Momentary Cessaticn
Low Frequency ride-through curves
=<18> LFRT Must Trip
<18>= LFRT Momentary Cessaticn
Al330 Curve Number of Points 2 o
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Schedule Structure

Schedule Description:

Transmitied Value Scaling IEC 61850 Additional Information
DNP3 Point Index Name  Description Default Event Units
Class Minimum Maximum Multiplier | Offset IEC61850UniqueString | Value | Assoc. AO Purpase/Mode/Function 1547 2018
Schedules
ScHi0 Running Schedule Index 2 ) 2147283847 1 [} s FSOC ActSchRet Scheduling
scHt Schedule to Edit Selector (n] = ) 2147483847 1 e FSC0Schd SCH_AGH) Scheduling
sCHe2 Sclected Schedule Identity = o 2147483847 1 e FSCCn.Schd SCH_AO+ Scheduling
scHe3 Selected Schedule Priority z 1 2147483847 1 e FSCHn.senario SCH_AO+2 Scheduling
SETECTEd STREGUIE TypE. ERUErataT:
<1> LowiHign Voltage: Rida-Through - Hi Must Trip
|<2> Lowrtigh Voltage Rise Through — Low Must Trp
<2> LowrHigh Voltage Ride- Thiough - Hi Momentary
<4> LowiHigh Voltage Ride Through - Lo Mamentary
<5 Lowrkigh Frequency Ride-Thvough — Hi Must Trp
<&> Low'High Frequency Ride-Thvough — Lo Must Trip
<T> Low'High Frequency Ride-Thvough — Hi
Momentary
<5 Low'High Frequency Ride-Thvough - Low
Momentary
<8 Dynamic Reactive Gurrent Suppart - ONGI!
<10> Dynamic Vot Watt - ONG1F
<11> Frequency-wiatt - Onioff
<12> Active Fower Limit - Charging
<12> Active Fower Limit - Discharging
SCHea <14> Chasge/Discharge - Feroent of Maximum E o 50 1 List MESAn SchdTyp SCH_RO+3 Scheduling
<15> Goordinated Charge/Discharge - SO Target
<18> Active Power Response 31 - ON/OF
<17 Active Power Response 22 - O/OfF
<18> Active Power Response 31 - ON/OFF
<12 AGC - Watts
<202 Active Power Smoothing - Gri0ft
<212 VoitwWatt — Gurve Index
<22> Frequency-Watt Curve - Gurve Index
<22> Frequency-Watt Gurve - High Hysteresis
<24> Frequency-Watt Curve - Low Hysteresis
<25> Constant ViArs - Paroent of Maximum
<2%> Fixed Poer Factor - Fower Factor
<27 Vot s - Gurve Indec
|<2> Watt-Vir - Gurve Index
<25 Powsr Factor Correction - OnOFF
SCHi5 Selected Schedule Start Date = ) 2147483847 1 Doy FSCHn StTm{Date] SCH_AO+e Scheduling
SCHYE Sclected Schedule Start Time = o 26400000 1 Seconds FSCHn SETm{Time] SCH_AOS Scheduling
SCHeT Selected Schedule Repeat Interval 2 ) 2147483847 1 Varies FSCHn NSt Tm SCH_AD+E Scheduling
scHeg Selected Schedule Repeat Interval Units 2 [ B 1 e FSCHN SchaReuse SCH_AO+T Scheduling
schig Seleoted Schedule Validation Status 2 [} 4 1 s FSGHN Schastl1] Scheduling
schi10 Seleoted Schedule Status. 2 [} B 1 List FSGHN Schdst(2) Scheduling
scHi Selected Schedule Number of Paints 2 [} 21474883647 1 integer FSCHN NumEntr SCH_AO*B Scheduling
schiz Selected Schedule Point [1] Time Offset B [} 2147583847 1 Seconds FSCHn Schalnt1] SCH_AO+S Scheduling
sch3 Selected Schedule Point [1] Value B 147483628 2147583847 1 Varies FSCHn SchaEnt]1] SCH_ADH0. Scheduling
sCHr1a Selected Schedule Point [2] Time Offset z ) 2147583647 1 Seconds FSGHn Schdlntz] SCH_AO+11 Scheduling
SCHe15 Sclected Schedule Point [2] Value 2 147453648 2147483647 1 Varies FSCHn SchdEnt(2] SCH_AO+1Z Scheduling
IEC 61850 Additional Information
Default
NP3 Name for State | Name for State
Name / Description Event
Pointindex Class | Whenvalueis0 | whenvalueis 1 IEC61850Unique String Assoc.BO | Purpose/ModefFunction |1547-2018,
Schedules
SCH+0__|Sellected Schedule Is Ready B NotReady, Reao) FSCHN Schast3 SCH_BO*D Scheduling
SCH+1 [ Selected Schedule is Validated B Motvalidated Validated FSCHn Schast2 EiEa S C e u e D a
SCH2 | Sellected Schedule Repeat Weekly Sunday 2 Do Not Repeal Repeal FSCHn SchdReusel] SCH_BO+1 Scheduling
SCH+3  |Selected Schedule Repeat Weekly Monday 2 PO R FSCHn.SchdReusel2] SCH_BO=2 Scheduling
SCHr4__|Selected Schedule Repeat Weekly Tuesday 2 Do Not Repeat Repeal FSCHn SCH_BO*3 Scheduling
SCHr5 | Selected Schedule Repeat Weekly Wednesday 2 Do Not Repeal Repeal FSCHn SCH_BO*4 Scheduling O e e e
SCH+6__|Sellected Schedule Repeat WeeKly Thursday B Do Not Repeat Repeat FSCHn.SchaReuse(s] SCH_BO*5. Scheduling
SCH+7__|Sellected Schedule Repeat WeeKly Friday B Do Not Repeal Repeal FSCHn SchaReuse(s] SCH_BO*6 Scheduling
SCH+8 | Selected Schedule Repeat Weekly Saturday B Do Not Repeat Repeal FSCHn SchaReusel7] SCH_BOST Scheduling

|dentity
Priority
Function being scheduled
Start date & time of
schedule
Repeat interval
Validation status
Number of points in
schedule (up to 100)
* Sched Pt [1]Time offset
 Sched Pt [1] Value
e Sched Pt [2]Time offset
e Sched Pt [2] Value
Etc.
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Mechanism for Updating Schedules (and Curves)

To enter or update a schedule:

* Select the schedule to be modified

e Update the selected schedule

o o O O o O O O O

Identity

Priority

Function being scheduled
Start date & time of schedule
Repeat interval

Days of the week

Validation status

Number of points in schedule

Up to 100 pairs of time offsets and
values

Communications
with Master

Schedule Edit Selector

Schedule

Identity

schedule Mode Type
MNum Points
¥-Values, ¥-Values
¥andY Value Units
Timing Parameters

QOutstation

Schedule #n

Schedule #3

Schedule #2

X2 )

Schedule #1
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Example of Scheduling Active Power Limiting

schedule ReEEEnra Nur:fber Day of the week Paired entries: Time Offset (X-Value) in seconds for
o Schedule ID Schedule Priority Schedule type | Start Date (S+5) and intarval Repetition units schedule [for repetition each schedule point ($+12), Schedule Value (Y-Value)
(5+1) (5+2) [543) (S+4) Time (S+6) (s+7) (5+8) —— (Binary S5+2 thru for each schedule point (S+13)
(5+11) 5+8) { TimeOffset : “X-Value”, ScheduleValue : “Y-Value"}
{Sun ="F", Mon=
. July 11, 2021 "T", Tue ="T", [
Meaning =13 R
o _ 00:00 (Sunday Repeats lWed ="T", Thu = {iTime0ffset: 00:00 am, Schedyalue: Al 145 = 100},
Priority = 1 {Lowest (Active Power ! N R
3 1 possible) Limiting - midnight) every 7 Unit= Week=5 1 T, Fri="T", Sat = 1,
- (Start date and time days "F" } ]
Generation)
updated every week) Execute only on _
jweekdays
Priority = 30 (Higher {Sun="F", Mon=| [
than Sched Id #68 to Meaning = 13 July 11, 2021 "T", Tue = "T", {TimeOffset: 10:00 am, SchedValue: BI69 = Enable},
ensure function is (Active Power 00:00 (Sunday Repeats lwed ="T", Thu = 1 I
4 29 enabled and Limiting - midnight) every 7 Unit= Week=5 2 "T", Fri="T", Sat =| ]
disabled according Generation) (Start date and time days "F" } At 10:00 am, enable Active Power Limiting
to contractual updated every week) Execute only on At 5:30, disable Active Power Limiting, due to
agreements) jweekdays contractual obligations
[
{TimeOffset: 09:30 am, SchedValue: Al 149 = 100},
{TimeOffset : 12:00 pm, SchedValue : Al 149 = 80 },
{ TimeOffset : 4:00 pm, SchedValue : Al 148 =70 },
{TimeOffset: 5:00 pm, SchedValue: Al 149 = 100}
{Sun ="F", Mon= ]
) July 11, 2021 "T", Tue = "T", At 09:20, set limit to 100% to ensure no limit when
Meaning = 13 00:00 (Sunday Repeats [Wed ="T", Thu= | enabled.
Priority = 20 (Active Power . ; "T", Fri = "T", Sat =| At 10:00 am, enable Active Power Limiting (See Sched
5 16 N N midnight) every 7 Unit= Week=5 4 e R
(Medium) Limiting - (Start date and time days F'} 1D=29)
Generation) updated every week) At noon, limit active power to 80% of WMax.
Execute only on | At 4 pm, limit active power to 70% of WMax,
weekdays At 5 pm, limit active power to 100%, effectively
disabling active power limiting as default, but able to
receive a command or higher priority schedule for a
different limit
At 5:30, disable Active Power Limiting, due to
contractual obligations (See Sched ID=29)
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Combining Schedules

600

1 I
PV MW | APS smooths

100

|

i
I ! K Yoo w0
500 w— ot Plant MW | output : M ol APS smooths w0
| ol Y
eee=50C % 1 | I I output 0
400 I z‘ 7
I .
| | i L
I [} -
gsuo : | | § 50 8
.................................... ., " MO PP SRS S S I
D | 1 40
200 1 I
: " | 0
| I I .
100 I [ | »
I I I
1 I 1 1
0 :' ! L i
12 4 5 6 : 7 08 9 1 11 12 13 14 J:S 6 17 1:5 v o0 21 B 23
4 A&I:tive Power Smoothing (Ramp-rate set at 1.5%Imir{ute]
- 3
= 5 APR1 - Peak Power Limiting (Upper Limit set at
o
£ 400MW)
1

Combination of schedules can

Example of MESA-DER Scheduling of Operational Functions for a PV Plus Storage Plant . . .
I e, achieve the desired output while

making optimal use of PV plus
storage capabilities

* The Peak Power Limiting
function can be used to with
high priority to ensure P-Limit
is maintained at the PCC

* Active Power Smoothing
ensures smooth transitions
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M MESA

Testing: Profile Conformance and
Functional Testing using DNP3



MESA-DER (IEEE P1815.2) Testing and Certification Process

A “one-stop-shopping” MESA-DER (IEEE P1815.2) UL-managed NRTL Testing and Certification Program

for DER and/or Plant Control Systems

—

MESA-DER Profile
Communications

MESA-DER (IEEE P1815.2) Profile Communication

Test: Verifies Communications Protocol Conformance:

o Requires: Passing the Triangle Microworks’ MESA-
DER test tool: Mandatory MESA points plus specific
Modes and Functions called out in PICS

o Recommended: DNP3 protocol certification

MESA-DER Functional
Testing per IEEE 1547.1

and MESA-DER Functions

MESA-DER (IEEE P1815.2) Functional Test
of IEEE 1547 functions:
Verifies Functional Performance:
o Prerequisite: MESA-DER Profile
Communications Certification
o Requires: MESA-DER Functional Testing
per IEEE 1547.1/UL 1741 SB
* Verifies: 1547.1 Functions using DNP3
with MESA-DER Profile:
* Requires: Passing 1547.1/UL 1741 SB
NRTL test using DNP3

~

MESA-DER Factory Acceptance Testing
(FAT)/Commissioning Test:
These evaluations shall be performed on-site by qualified
personnel as required by Designated Certification Body
o Prerequisite: MESA-DER Profile Communications
Certification
o Requires: MESA-DER Functional Testing per IEEE
1547.1/UL 1741 SB
e Verifies: 1547.1 Functions using DNP3 with MESA-
DER Profile:
* Requires: Passing 1547.1/UL 1741 SB NRTL test
using DNP3
* Recommended: Additional MESA-DER (IEEE
P1815.2) functions beyond those in IEEE 1547-2018



MESA-DER Spreadsheet for Profile Conformance Testing

IEC 61850 For Phase 1 Conformance Testing EUT Capabilities
DNP3 Point - Supported - )
Name / Description g ? ?
Index pt UniqueString Value | Assoc. AO Mandalnry_._ Purpose/Mode/Function 1547-2018 | by EUT? EUT Minimum’ EuT Max.lmum X
Yes or specific (Mark ¥’} (Only If Different) (Only If Different)
Mz |[PEEEEEAE R AE I (PRI LR DWGC GnWPciSpt A093 Yes Set Act Power
Percentage of maximum active power.
Charge/Discharge Ramp Up Time Constant.
Al155  |Ramp time, in seconds, for moving from the current DWGC.OpITmsMax[1] Yes Set Act Power
active power target fo a higher active power target.
Charge/Discharge Ramp Dewn Time Constant.
Al158  |Ramp time, in seconds, for moving from the current DWGC OpITmsMax[2] Yes Set Act Power
active power farget fo a lower active power target.
ANM57  |Charge/Discharge Discharge Ramp Up Rate DWGC RpuRte Yes Set Act Power
Al158 Charge/Discharge Discharge Ramp Dewn Rate DWGC RpdRteMax Yes Set Act Power
Al159  |Charge/Discharge Charge Ramp Up Rate DWGC.RpuChaRte For Storage Set Act Power
AlMB0 |Charge/Discharge Charge Ramp Down Rate DWGC RpdChaRteMax For Storage Set Act Power
Charge/Discharge Minimum Reserve for
Storage. The reserve level below which the storage
Al161 system may be only be discharged in emergency DWGC SocUseMinPct AO100 For Storage Set Act Power
situations, expressed as a percentage of the usable
capacity.
Charge/Discharge Maximum Reserve for
Storage. The reserve level above which the
Al162  |storage system may be only be charged in DWGC SocUseMaxPct AO101 For Storage Set Act Power
emergency situations, expressed as a perceniage
of the usable capacity.

Columns added to spreadsheet for Equipment under Test (EUT) Capabilities,
to be filled out by vendor

Triangle Microworks MESA-DER tool validates the EUT per this spreadsheet

10/10/2023
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MESA-DER (IEEE P1815.2): UL-Managed Testing of Communications plus Functions for
Plant Control Systems & DER Unit Controllers

Plant Control Systems will use “Reference” Battery Energy Storage System, Inverter, and Meter which may be MESA-Device compliant

DER Unit Controller is tested at the NRTL or at the facility

Nationally Recognized Testing Laboratory (NRTL)

Utility or Aggregator
ADMS, DERMS Plant Control System

S S s Ll S A2 el 2 Sunspec Modbus via MESA-DEVICE (200, 700, 800 Series Models)

SCADA Master  pqfile and IEEE 1547.1 / UL 1741 SB Testing and
Certification (UL 1741 SE for PCS and Scheduling)
< > Modbus Meter (200 Model)
EiN
DER Unit Controller: MESA-DER (IEEE P1815.2) Profile and IEEE 1547. 1 Rerenc H Reference
T P / UL 1741 SB Testing and Certification Battery Energy -‘6’- Inverter anly
Integrated DER  Storage System| — || —— N amm (700 Model)
Unit Controller (700, 800 | — =11\
Proprietary Model) — || = 1 1\
Comms — || = T
e Triangle Microworks, Inc. (TMW) *  Note: Reference BESS, inverter, and meter will be MESA DEVICE Compliant.
* QualitylLogic, Inc. (QL) Translation may be used if SunSpec Modbus 200, 700 & 800 Models are not
e Nationally Recognized Testing Laboratory (NRTL) currently available for the device at the time of testing.

* Underwriters Laboratories (UL) . Since Plant Control Systems may communicate with many inverter types

with different protocols, we require they at minimum communicate via
SunSpec Modbus/MESA-Device internal to the “plant”.
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Functional Tests for MESA-DER Functions Not Covered in IEEE 1547.1

Table of Contents

1 OVERVIEW 3 Need support from
2 NORMATIVE REFERENCES 3

3 DEFINITIONS, ABBREVIATIONS, AND ACRONYMS 3 MESA members and
4 GENERAL REQUIREMENTS 3 :

5 TYPE TESTS FOR MESA-DER FUNCTIONS 4 testlng exPerts to
o1 General 4 complete this MESA-
5.2  Priority of responses 5

5.3  Temperature stability 5 DER Testin document
54 MESA-DER Common Parameters for the Management of Functions 5 9

5.5  Charge/Discharge Function (Set Active Power) 8 . PP

5.6  Coordinated Charge/Discharge Function 9

5.7 Peak Power (Import) Limiting (Active Power Response Function #1)11

5.8  Generation Following (Active Power Response Function #2) 13
5.9 Load Following (Active Power Response Function #3) 16
5.10 Scheduling 18
5.11 Automatic Generation Control (AGC) Function 25
5.12 Active Power Smoothing Function 25
5.13 Frequency-Watt “Curve” Function (Artificial Inertia, Fast Frequency

Response, etc.) 25
5.14 Power Factor Correction Function 26
5.15 Pricing Function 26
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MESA Membership

2022 Membership Options: 2022 Technical Allocation:
Standard (Companies with revenue > S1M): $5,000 $5,000+ focused on MESA-DER testing and certification
Small Business (Companies with revenue < $1M): $3,000 program development

MESA/SunSpec Joint Modbus Membership: $8,000

Individual/Strategic Partner: $1,000 Discretionary Allocation to Technical Priorities:
Student: $350 v’ Variable depending on organizational technical
priorities

v’ Fees can be directed toward a specific project

Read more about MESA’s membership options

at http://mesastandards.org/membership/ Membership Fee:

. v’ Offers entry into working groups and
Membership Contact: committees

info@mesastandards.org

v'Members can be elected to the Board of
Directors
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