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PROVINCES OF ZUID-HOLLAND
AND UTRECHT

Stedin is the grid operator of most of the
Randstad area, which includes the cities

The Hague, Utrecht and Rotterdam, the
Rijnmond port area and the Botlek industrial
area. High-density urban areas with

a complex infrastructure and a high
dependency on energy that require
continuous availability of energy.

Now and in the future.

Stedin also manages energy infrastructure
in the regions Kennemerland, Amstelland
and north-east Friesland.

Stedin operating

a electricity

Stedin operating area gas
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Why IEC 61850
Today and tomorrow

The future is next week

Q&A




Cumulative amount of SA systems in Stedin's
Primary Substations

200
180

« Since 2007 substation automation with IEC 61850 edition 1 160

140

90 out of 200 substations are equipped with IEC 61850 station bus ]ﬁg
- All newly built primary substations are IEC 61850 based 23

40
- Refurbishing 10-15 primary substations per year 20

0
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

- Biggest substation consists of 100 IEDs
- Ambition to have vast majority on IEC 61850 in 2030

IEC 61850
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<!'-- 12.9 system services LNs -->
<LNodeType id="BasMulder Revl STIM" desc="" iedType="IED0042" 1nClass="SI

<LNodeType id="BasMulder Revl LCCH" desc="" iedType="IED0042" 1nClass="L(
<LNodeType id="BasMulder Revl GSAL" desc="" iedType="IED0042" 1nClass="G!
<!-- 12.10 switching device LNs -->
<LNodeType id="BasMulder_ Revl XCBR" desc="" iedType="IED0042" lnClass="X(
<lem M —=>
<DO name="Begh" type="ENS_ Behavior" /> <!-- mandatory for each LN cla:

<DO name="Lge¢" type="SPS_LocalControlBeh" />

<DO name="OpCnt" type="INS GenericIntegerCounter" />
<DO name="Pgs" type="DPC_SwitchPos" />

<DO name="BlkOpn" type="SPC_BlockingSwitchgear" />
<DO name="BlkCls" type="SPC_BlockingSwitchgear" />

U n ifi ed d ata-m Od e I I i n g <l— 0 —> Group indicator Logical node groups

<DO name="EEName" type="DPL_EEName" /> A Automatic control
R . . <D0 name="EEHealth" type="ENS_Health" /> 8 Reserved
St d d d kfl <DO name="LocKey" type="SPS_LocalControlBeh" /> :
andaardized engineering wWorkriow P c Supervisr conta
. . D Distributed energy resources
<LNodeType id="BasMulder Revl XSWI" desc="" iedType="IED0042" 1n( = Fr—
H H <1—— M ——>
Proven (Open) Commun|Cat|On prOtOCOIS <DO name="Bgh" type="ENS_Behavior" /> <!-- mandatory for eaci|f Functional blocks
<D0 name="lgg¢" type="SPS_LocalControlBeh" /> G Generic function references
. . N N <DO name="OpCnt" type="INS_ GenericIntegerCounter" /> H Hydro power
Application decoupled from communication protocols <DO name="SWIYP" cype="ENS SwitohType' /> . ieracing and s
<D0 name="Pos" tvne="DPC SwitchPos" /> J Reserved

Transtormer |IED Tap ch. Contr.

. H H H Station NCC “ -mn s
Descriptive data objects and functions Computer Gateway : TS e—
N Reserved
Vendor independent Switch|—] Switch 2 e —
. Bay Switch [ Bay 1 Switch Q Power quality events detection related
Industry proven and validated I TECPEPYPVTTT Py SMNECEEEEEEEEEE T =-E R epeniees s roins
: Controller : : Switch IED : Ta Instrument transformer and sensors
A4 EET T R A B L v
: : : Breaker IED : w Wind power
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IEC 61850 at Stedin
Today
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Communication protocols in IEC 61850 are mapped on Ethernet (Xerox — 1970) -
IEC 61850-8-x and -9-x describe to date 4 communication protocols
« MMS (e.g. IED to gateway);

« GOOSE (e.g. IED to IED to exchange breaker positions);

« Sampled Values (exchange of currents/voltages between primary apparatus & IED);
« XMMP/MMS (e.g. communication from/to DER devices). [; Q

To date only MMS and GOOSE are used by 3™ generation SA systems

4t generation will introduce SMV and digital instrument transformers (Middelharnis!)

|
|

More and detailed data acquisition and processing upstream
Pilot ongoing to replace IEC 104 for SCADA communication with IEC 61850-90-2
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SOKV-V202 | S0KV-V203 i

10kV-V115

S0KV-V103

o -
| SOKV-V102

Standardized network?
Mix of start and ring
100M RSTP links

UTP to NTP and HMI

FO to IEDs
UTP to STN



IEC 61850 at Stedin
Tomorrow
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IEC 61850 at Stedin

1990 2000
IEC 61870-5- IEC 61870-5-
101 release 104 release
1995
IEC 61850
development
started

2008

Release of IEC
61850-80-1

2007
Stedin
started with
IEC 61850

2019
2016 Stedin still
Release of IEC using IEC
61850-90-2 60870-5-104

2019
Stedin started
development of

IEC 61850
Edition 2
substations
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> Marktverkenning >> Aanbesteding >> Implementatie >> Nazorg
Deadline
Gesprek- Aankondiging
D D 1-08-201
> ocs>> ken >> ocs * 01-07-2018 31-08-2019
Aan- Pre- Docs . Inlschritjv’ing Beoor- Technische l_)t?fi' Nieuw contract
melding selectie ||:|c -nota's en deling deepdives n |e\.1e 08-04-2019
dialoogrondes Gunnin,

- 3 months for the market exploration

« Actual tendering done in 9 months
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itto a settable threshold.

Requirement SSRQ-27540 [Weight: 1]

It shall be possible to block the protection functions. This has to be done by the IEC61850 system, a digital input or
via the front of the IED

Requirement SSRQ-20222 [KO]

The protection function and measurement functions of the PAC system shall support both clockwise and
anticlockwise phase rotation order of the grid.

Sub Requirement(s): SSRQ-23676,

Requirement SSRQ-23676 [Weight: 1]

In case of a deviation between the set phase rotation and the phase rotation of the connected voltage or current an
alarm shall be generated

Parent Requirement: SSRQ-20222,

Requirement SSRQ-19769 [KO]

The protection function shall measure the voltage correctly in three phase systems using the following primary
equipment:

e Three phase to ground voltage transformers

e Two phase to phase voltage transformers

e Open-delta voltage transformer

Requirement SSRQ-19771 [KO]

The trip pulse output signal duration shall be adjustable.

Description (not complete) KO Weight ~| Compliant (yes or no -
SSRQ-23394 True yes
PKG-19692
software SSRQ-19759 True yes
jed or |The intermittent ground fault SSRQ-15124 True yes
0 SSRQ-27540 False 1 yes
h SSRQ-20222 True yes
nnected SSRQ-23676 False 1 yes
the * Three phase to ground voltage SSRQ-19769 True yes
SSRQ-19771 True yes
lessages SSRQ-27424 True yes
ation SSRQ-18375 True yes
ed with SSRQ-19857 True yes
e SSRQ-23589 True yes
an SSRQ-19868 True yes
SSRQ-23588 True uac
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Practical Evaluation phase

|. Score of the Awarding phase 70,0%

Il. Practical Evaluation 30,0% Process audit (7.5%)
Technical audit (22.5%)

Total score: 100%
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Digital grid: a common base for real-time to long-term insight and control of the grids.

Control now

Anticipate
& plan

Long-term
optimization

15

...................................................

Dg ............ ?.‘@.

1 - Control, outage detection

2 — Contingency analyses/ planned outage study

3 — Optimization primary equipment

4 - Outage management infra outages

5 —Transport Prognoses (a: intraday, b: day-ahead)
6 —(Operational) capacity constraint

7 — Control plans (a: unplanned, b: planned)

8 — Capacity analyses transport
9 — Fraud detection

10 — Post mortem analysis

11 —Planning energizing

12 — Grid feasibility check

13 —Quality analysis (CAIDI, SAIDI)

14 — Capacity analysis / yearly aggregated
capacity

15 — (strategic) Investement plans

16 — Strategic maintenance analysis

17 — Regional (master) plans

18 — Scenario analysis for investement plans

STEDIN"

19 — Flex alternatives

20 — Transport constraint (infra)
21— Temporarily flex

22 — Congestion Management

23 —Transport constraint (transport)
24 —DSM
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« One box solution based upon IEC 61850 Edition 2+
« Stedin IEC 61850 implementation profile (PID) for:

« Data model (Stedin reference model)

« Communication services (both inside and outside the SAS)

%

 Network architecture

» Cyber security (RBAC, authentication, virtualization, backups)

Iy

i
i

et
gt o
L
Py
Components SA Protection Tt Tl
et T |
only Fewtiy 515 ey 15
X
X

1ED Type A: OC Overcurrent
. . . IED Type B: OC + AC Overcurrent + Automation & Control X X
- Tendering and evaluation in 2018/2019
IED Type C: OC + freq. + AC Overcurrent + Frequency + Automation & Control X
IED Type D: OC + LD Overcurrent + Line Differential X X ve|
- ot
N . C
IED Type E: OC+ LD + AC o) ne Differential + Automation & Control X —{ :H 0
° Slngle vendor (Sprecher) — :
IED Type F: OC + TD + AC 0O + Automation & Control X
IED Type G: OC + LD + Dist + AC Over + Line Differential + Distance + Automation & Control X Atesn | .!
. . Boved
° Over nt+ Line DI ial + Transformer Di + &
1ED Type H: OC+ LD + TD + AC X
Control | 1 i
IED Type I: Freq + AC (Logic o Secgie 1 =
- Frequency + Automation & Control (Logic Unit) X | |
ni
. .
° FI rst p ro J e Ct . M O I A Type X: Gateway units For the interfacing central OT systems with PAC system X X 1
.
Type Y: Substation HMI Substation single line overview and control panel X | |
1
Type Z: GPS receiver with . il X
ime server in substation
(S)NTP-server 2o e — - —
e -.'EI e el
e | Pemiy el .y —I ]

e
Figuur 2: referentiestation implementatie, inclusief IED types en positionenng IEDs

VOOR DE NIEUWE
ENERGIECENERATIE

- STEDIN"




17

Redundant 10G links to STN core
IP/MPLS L3 VLANS per service
SAR-8 is access to SA LAN

Accessinterfaces |
(Ethemet)

SA-LAN 1G uplink
Routing/ACL in the SA LAN
VLAN tagging in the SA LAN
RSTP recovery <= 100 ms

Ring topology to reduce costs

DenHaag

Core-locatie A Core-locatie B
7705 SAR-18 Dun Haag 7705 SAR-18
Ring West ’ f Ring East
i 7705 SARS H
»
X o (=]
" 3 2

SBD Eage devices (P)

Jump-server/VVMware host in substations (not for SA-Light)

Logisch

VLAN/ACL

VLAN/ACL

STEDIN"
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Stedin Operational Network (OT)

Stedin IT Network (IT)

|
OT Substation : OT central

4 N

EC 61850
IED | Proxy <->
CIM

A A

Switchyard SCADA
EMS / DMS

61850-90-2
\ )

18

DMZ - IT

Black box

Users

App 1

App 2

App 3

STEDIN"
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IEC 61850 at Stedin
Innovation & near future
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Advantages of a process bus

Improved safety and reliability (no open current circuits)
Reduced CT saturation

Simple plug-in of extensions on the bus

Easy replacement of components

Single source of very accurate data

Multi vendor and it is awesome!

DIGITIZING THE CONVENTIONAL

| e

Digital Substation
Releasing the potential of digita

X = e
a _oadls - g -

substation Control Room

+ Gateways, RTUs & Data Concentrators

* Digetol Instrument [ransformers * Protection & Control Reloys

+ Engineering, Configuration & Cyber
Security Tools

+ Operator interfoces (HM)

« Wide Area Automotion & Stability

* Merging Units & Smitchpeor Controllers « Boy Control & Comenurscotions

* Tronsformer DGA * Measuring, Monitoring & Recording

* Precision Tene Synchronization Clacks

nIN®

‘ * Primary Equipment Monitaring

VOOR DE NIEUWE
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« Communication protocols in IEC 61850 are mapped on Ethernet (Xerox — 1970) -
- |EC 61850-8-x and -9-x describe to date 4 communication protocols

« GOOSE (e.g. IED to IED to exchange breaker positions);

- GOOSE is mapped on multicast Ethernet (publishers and subscribers)

- Often faster compared to (mechanical) support relays and wires [; Q
« Fault tolerant and reliable due to continuous transmission

« Real-time behavior but non-routable

- Used for exchange of process information:

|
|

* Interlocking positions

« Protection functions and trips

« Automation functions

; STEDIN"
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IEC 61850 at Stedin
COMPONENTS OF A DIGITAL SUBSTATION

- Communication protocols in IEC 61850 are mapped on Ethernet (Xerox — 1970)
- |EC 61850-8-x and -9-x describe to date 4 communication protocols

« Sampled Values (exchange of currents/voltages between primary apparatus & IED);

- SMV is mapped on multicast Ethernet (publishers and subscribers)
« Fault tolerant and reliable due to continuous transmission

+ Real-time behavior

- Used for exchange of current and voltages (e.g. measurements and protections)




HMI for CONFIGURA

IEC 61850-90-2
o Control Center

Multi Vendor Digital Substation Automation System

( 13KV Switchgear )
*) 3 party IED:
- Provided ond programmed by
STEDIN
- Integrotion bv GE

(
|
1
|
|
|
|
|
|

/ Computer

EC 61850 : Staticn Bus

GPS Antenng_1 g
=
= =) F60
g Ty e -
2 = i =
= = : | ! A
= AEBED TDIFF SPRECHER ED SYNC
~
PTP Clock_
&1850 : Proce, us
b2 @
et =

nu320

R\:\N\: UNIT
f = N N\

| i @@@%

\ @osPaw \ 3*RECT/3*~CEVT__

Hydran M2 Sngle Gas

37« "EV_, 3* CEVT

OUTGOING FEEDER OPPCSITE END TRANSFORMER FEEDER LvpEND M&D Trensformer 3 BUSBAR VOLTAGE
OGP-ZW OGP-ZW S0/10kV TR3 3 I<-"“ti;n 3) -
3azAals SAGA0 === . SAGAOS
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Multi Vendor Digital Substation Automation System

e
| *) 3 party IED: IEC 61850-90-2
I - Drgvidec and programmed by To Control Center
STEDIN
| - Integrotion by GE 10C Mbps
MICT300
I STW
I
I
I ]
I P
| S2024 sw_ssUs_A I VLAN 10.12 S2024 sw_ssus_B
| IEC 61850 : Station Bus
I For ol IEDS to SW_SBUS: VLAN 10
I
I
I o
I GPS Anterno_1 S A
= (=% .
= LT TE0 AGADS
I = AGAQ6_ ooAEees VLAN 12 =
I T SIEMENS IED =
| AGADS_87T_2 =
=
[ v VLAN . ~
12.21,22,24 12,21.22.24 VLAN
I - z1.2z.24
I RTS30 GPS
I
I VLAN 12 | I [
I S2024 sw_PBUS_A S2024 sw_PEBUS_B
| 1EC 61850 : Process Bus N E—
I 4 . J
| A
VLAN
| VAN VLAN O =
: 10.12.20 10122122 Has 10.22.23 Hag
I REDECX Hao e SW_3AGA0S REDSOX SW_3AGA0S
I SW_SEGEDE VLAN viaN [Vian v vian .. -
v = - VLAN VLAN = - VLAN 23
I MLAN 22 v VLAN 10 1O‘I == |21 REDBOX 10 | |z222.25 10.12 YA 20 vian 12
I -
| XMUBO0D MERGING UNIT
| 3= RECT / 3% CEVT
~ MU1_3AGAOS
_ OUTGOCING FE __ o s WD -
__Leo oGP-zw AN o T = & Hvdron Single Gas BUSBAR VOLTAGE
C"E%'TE e Sacace “zaGacs MU 320 MERGING UNIT et g GM_AGACS SAGAODS
GP-ZV CONV.CT Vo sids 5
MU2 3acans M&D Tronsformer 3

==

e I

N e ———— —

NAME/DESCRIPTION

Advantech AS520Q DS Agile
Operating Workstation

Advantech MIC7300
DS Agile Gateway

GE RT430 — GPS Clock PTP
and NTP

GE S2024 — Swiich

GE H49 swiich RedBox

GE UR protection relays

ABB protection relay

SIEMENS protection relay

GE MU320 — Merging Unit
for measurement and
digital acquisition

GE XMUS00 — Merging
Unit for measurement
acquisition

GE HYDRAN — Single Gas
Monitoring

Copper cable 100 Mbps
LC/LC Optical fiber 1Gbps
LC/LC Optical fiber 100 Mbps

VLAN DESCRIPTION
VLAN1TO Administration VLAN
VLANTZ2 Synchronisation VLAN

PBUS VLANs: oneVLAN
dedicated per Sample Values

Pbus GOOSE VLAN

VLANZ20.21.22 23
VLANZ24

STEDIN"
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Introduction to all components
Network design review
Network connection validation
SCL validation

GOOSE/SMV checks
Network performance
Validation of use-cases

« Measurements

« Trips signals

* Protection functions
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Challenges in station-bus and process-bus design

Capacity/performance of gateway system

Time-synchronization PTP (IEEE 1588v2)

~
.

Vlrtual LANS AEE IED ;22_’-;5‘“03_

AGAOS_877T_3

Priorities 1221 02 12.21.22.24

IEC 61850-90-2
To Control Center

Network Speed
Interoperability between IEDs and RedBoxes PTP in PRP Networks

RT430 offers the accurate Precise Time
Protocol (IEEE 1588 PTP v2) combined
with the Paralell Redundancy Protocol
(IEC 62439-3 PRP), ensuring 100 ns
accuracy and high-availability in time

Slow cycle time of disturbance file copy
In case of failure in one of the redundant

MU320 without time-sync due to network load networks, the recovery-time is zero.

No clock-sync SMV -> false trips of ABB IED

Variations on network load (70-90% vv) -> false trips

Change of time -> reboot of T60 IED

synchronization over Ethernet networks.

M

cC

STW

_

200 Mbps

VianN 10,12

MM for CONFIGURATION

3XPRA2C08B241

synchronize the Network.

Station Bus | GE S2024G Modular Managed Ethernet | 2
Switch Switch with 4 RJ45 copper
XPIHHCX:
5 (CXX06E 10/100 ports, 8 100 Mbps LC
multi-mode fiber and 4
PRP Redbox | GE H49 H49 - PRP Redbox - Quad —
box switch: '
3
2 Gbps LC multimode ports =
AABBBB0O0000A
4100 Mbps LC multimode
ports
Gateway Advantech  MIC- | Rack mount Industrial | 1
computer 7300 with 24V dc | computers used for:
power supply Gateway
GPS clock RT430 GPS Satellite SNTP Server to | 1

GPS antenna

RT430 Antenna

GPS antenna 1

T

STEDIN"
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Ethernet Intel(R) Ethernet Connection 1219-V

> Frame 1488: 1492 bytes on wire (11936 bits), 1492 bytes captured (11936 bits) on interface @

Throughput 54 Mbps > Ethernet II, Src: UkGridSo_ff:01:48 (80:b3:2a:ff:01:48), Dst: Iec-Tc57_01:00:00 (01:0c:cd:01:00:00)
V goose
AppID*: @

PDU Length*: 170

Reservedl®: @x2000

Reserved2*: @x@e0e
v PDU

IEC GOOSE

32 Mbps 1
Control Block Reference*: NW_NAMESYSTEM/LLN@$GO$Goose PBus
Time Allowed to Live (msec): 4100

DataSetReference*: Da@asetPBus
Ao 3 9:46:37.455454 Acsi  Asdu L=94 ID=SV_MU2_3AGA08 Count=995 ConfRev=1Synch=2 Cur: -466 -1066 1528 OVolt -42 42 63 -21
o 37 9:46:37.455621 Acsi  Asdu L=94 ID=SV_MU2_3AGA08 Count=996 ConfRev=1Synch=2 Cur: -350 -1153 1499 OVolt: -42 42 42 -21
A 4 9:46:37.455889 Acsi  Asdu L=04 ID=SV_MU2_3AGAO8 Count=997 ConfRev=1Synch=2 Cur. -231 -1233 1460 2Volt -63 63 63 -21
A 45 9:46:37.456108 Acsi  Asdu L=94 ID=SV_MU2_3AGAD8 Count=998 ConfRev=1Synch=2 Cur: -112 -1304 1409 2Volt -4 63 63 -21
A 49 9:46:37.456437 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=999 ConfRev=1Synch=2 Cur. 18 -1373 1345 OVolt 0 63 42 -21
A 53 0:46:37.456702 Acsi  Asdu L=04 ID=SV_MU2_3AGAO8 Count=1000 ConfRev=1Synch=2 Cur: 130 -1425 1281 OVolt -4 42 42 -21
A 57 9:46:37.456052 Acsi  Asdu L=04 ID=SV_MU2_3AGAO8 Count=1001 ConfRev=1Synch=2 Cur: 258 -1473 1208 2Volt: -4 42 42 -4
o 6l 9:46:37.457200 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1002 ConfRev=1Synch=2 Cur: 377 -1512 1126 2Volt -42 42 42 -21
A 65 9:46:37.457457 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1003 ConfRev=1Synch=2 Cur: 501 -1544 1034 2Volt -42 42 63 -21
A 69 9:46:37.457701 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1004 ConfRev=1Synch=2 Cur: 615 -1563 940 2Volt -42 42 42 -21
60 seconds 0 A B 9:46:37457952 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1005 ConfRev=1Synch=2 Cur: 725 -1570 839 2Voltt -63 42 42 -21
a7 9:46:37.458201 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1006 ConfRev=1Synch=2 Cur: 835 -1572 730 2Volt -42 42 63 -21
: Send Adapter name: Ethernet A 8l 9:46:37.458371 Acsi  Asdu L=94 ID=SV_MU2_3AGAD8 Count=1007 ConfRev=1Synch=2 Cur: 933 -1563 620 OVolt -42 42 42 -21
50 KbpS Conneclionfype  Ethemet 2 gg gﬁgi:;.:s;;gsg; ﬁcsi Asdy L=94 D=SV_MU2_3AGAGB Count=1008 ConfRev=1Synch=2 Cur: 1029 -1544 508  OVolt 42 42 &3 -21
. :46:37. csi Asdu L=94 ID=SV_MU2_3AGA08 Count=1009 ConfRev=1Synch=2 Cur: 1119 -1515 393 2Volt: -42 42 63 -21
' IPv4 address: 169.254.76.96 A 93 9:46:37459187 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1010 ConfRev=1Synch=2 Cur: 1206 -1476 265 2Volt -42 42 42 -21
Receive IPv6 address: £e80:ec52:24b3:57dd:4c60%21 A 97 9:46:37.450436 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1011 ConfRev=1Synch=2 Cur: 1279 -1430 146 2Volt -4 63 63 -21
A 101 9:46:37.450683 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1012 ConfRev=1Synch=2 Cur: 1345 -1377 25 2Volt -42 42 63 -21
17.8 Mbps A 105 0:46:37.459931 Acsi  Asdu L=94 ID=SV_MU2_3AGA08 Count=1013 ConfRev=1Synch=2 Cur: 1405 -1311 -96 2Volt -42 42 42 -21
A 109 9:46:37.460095 Acsi  Asdu L=04 ID=SV_MU2_3AGAO8 Count=1014 ConfRev=1Synch=2 Cur: 1455 -1238 -224 2Volt -8 42 42 -21
A 113 9:46:37.460338 Acsi  Asdu L=94 ID=SV_MU2_3AGADS Count=1015 ConfRev=1Synch=2 Cur: 1499 -1158 -343 2Volt -42 63 63 -21
a 17 9:46:37.460702 Acsi  Asdu L=94 [D=SV_MU2_3AGA08 Count=1016 ConfRev=1Synch=2 Cur: 1528 -1073 -460 2Volt -4 63 63 -21
A 121 0:46:37.460075 Acsi  Asdu L=04 ID=SV_MU2_3AGAO8 Count=1017 ConfRev=1Synch=2 Cur: 1551 -975 -583 OVolt -42 42 63 -21
A 125 9:46:37.461200 Acsi  Asdu L=94 ID=SV_MU2_3AGAO8 Count=1018 ConfRev=1Synch=2 Cur: 1565 -876 -603 OVolt -42 42 42 -21
A 129 9:46:37.461452 Acsi  AsduL=94 ID=SV MU2 3AGAO8 Count=1019 ConfRev=1Synch=2 Cur: 1570 -773 -798 2Volt -42 42 63 -21
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