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Communication gives reliable protection
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Stedin is a grid operator in most of the Randstad,
iIncluding The Hague, Utrecht, Rotterdam and the
Rijnmond port and Botlek area.

It is an urban area with complex infrastructure,
where energy dependence is high.

We also manage the gas infrastructure in the
regions of Kennemerland, Amstelland and
Northeast.

Ernst Wierenga
Strategist

Protection, Power Quality
ernst.wierenga@stedin.net
www.stedin.net
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Communication vs reliability
Considerations

Protection system
Communication based protection
Examples

o Adaptive protection

o Semi Busbar Protection, one phase fault detection (Stedin, TU Delft)

o Future cable protection system (Stedin, TU Delft)
o Maintenance
o WAMPAC (this afternoon by GE)

What if communication fails?
Conclusion

STEDIN"

VOOR DE NIEUWE
ENERGIEGENERATIE



I DIDNT DO 1T/ 1 NEVER BES\DES.\
THREW THAT! You CANT || T MISSED
PRONE T THREW \T~ DIDNT I &

tvtropes.org

STEDIN"

VOOR DE NIEUWE
ENERGIEGENERATIE




TRANSITION ORGANIZATION




* New technologies means new organizational skills

* Implementing and support technologies means long term knowledge
* Engineering and specialisme in-house
* Engineering and specialisme outsourced by long term contracts
« Combination in house /outsourced
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Current Transformer, CT
Voltage transformer, VT
Control/Protection, IED
Trip circuit

Circuit Breaker, CB
Supply
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Central
|[EC 61850 standard Protection

Standard IED protection System
Detect and trip-output
Smart Sensor Device (SSD) |
PMU/IED (Symmetrical components) ———
Merging Unit/IED (Sampled Values)
Central Protection System
Communication with IED and SSD
Higher performance, back-up

Busbar
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Event

Primary system
event detection

p—

Evaluation of event
extent and impact

Evaluation of
setting suitability

—

Setting (or |

protection Sﬂﬁlﬂgl
configuration)

selection
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MAINTENANCE

Condition based (Predictive maintenance)
 O&M cost reduction, only replace or repair if needed
« Higher availability IED - less IED’s out of service
* Reducing safety risk - less activities Offshore

- How?

 Measuring phasors by PMU’s in each |IED
 Benchmark IED inside information (IED-check)



Busbar

IED
Control
PMU
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L1
L1

- |IED Control

|[ED Protection
|IED Dist.rec.

L3 L2
L3 L3 12 L2
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Mainboard

@ CPU Usage € Memory Usage € SMART € Mainboard @ Voltage

€ CPUTemperature 4 DRAM Voltage @ Disk Usage Temperature € Current

€ CPU Core Voltage @ BedBlock Detect 4 Main Power € Power Failure
Voltage. Alert

KPI threshold cxceed Trigger alarm

-; @-8'-3

Visible/Audible Alert
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Incoming feeder

Incoming feeder
1>, t>
I>>, t>> K- --1 opwaarts
le, ! blokkeerd |
(D le.te :ge okkeer: O ol
E le, te
i Upstream blocking i
N i protection stream
&
e :
< e : Legenda:
‘ ¢ Legenda: '
E E | I IED getript E S0l
O e faset : IED functie geblokeerd O ::>t>t>> 1 ’SED f“”j‘ze ge:lo.keer dt. f
Ev i [ > Semi-railbeveiliging actief = i s BT
=2 e > IED trip commando I IED TP commeando
Outgoing feeder

Outgoing feeder
Operation of the protection scheme for a fault

Operation of the protection scheme for a fault
on the busbar

in an outgoing feeder
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Logic single phase fault scheme

Busbar
Relay

A
-

- Relay 1

_c::\ | b zzRely & zzRelay

10 10




Principle of operation

« The outgoing feeders send a BLOCK
signal to the ZZ relay when the
threshold of their le> setting is reached

- Busbar
Relay

o O ZZRelay




 The ZZ Relay sends a TRIP command to
the Busbar Relay when its le>> threshold is

| B;:izf;‘,f | reached (on the condition that it hasn’t
received a BLOCK command from the
- | feeders)
- Relay 1 o _
o (O ZZRelay

« Additionally the busbar Relay needs to
detect a zero-sequence overvoltage
(0.3*Un) in order for a tripping command

Vo o | to be issued
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* Only the capacitive 10 passes
through the CT on the ZZ feeder —
the value is too low in order to
protect the ZZ feeder

« For detecting the fault the

— flows
from the sources in the grid towards
the point of fault

capacitive 10

VOOR DE NIEUWE
ENERGIEGCENERATIE

=TeEDIN"



le== BLOCK

le>= trips

4

Load 1

Load C
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le BBP

- _ .
le=> TRIP — received fh . le==> TRIP — received

V0 — detected VO — detected
TRIF CB TRIP CB

Load 1 Load C Load 2
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le BEP

Load 1 Lewd C Lewad 2

VOOR DE NIEUWE
ENERGIEGENERATIE

STEDIN"




ZZ feeder fault —low voltage side (1)

ﬁ le BEP
waw.
o () it




Validation

Both software tools

Relay Sim Test (Omicron) and
PowerFactory (DIgSILENT)
provide similiar behaviour of the

il . . . . * ; I 1 . .

S . currents
I L1 prim.: 0660A - 15563 * ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
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DETECTION OF LOW FAULT CURRENT
ON DISTRIBUTION LINES WITH DG

= |[ncrease in DG’s leading to low contribution of
short-circuit current from HV-side of the grid.

= Possible that the short-circuit remains undetected
because the grid contribution to the short-circuit
current never reaches the pickup-current of the
feeder relay.




To detect faulted line: Ao (delta angle) of positive and negative current < Threshold

Central
Protection
System

Busbhar

25
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FAILURE 15 |
NZT AN OPTiON

J yrXU

No mail operation, non-selectivity (design requirement to minimize risk)

Limited impact with redundant communication

Gives signaling of failure communication

Failure finding, need of special skill organization (protection specialist, IT/OT-specialist)
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CONCLUSION |5 coMMUNICATION BASED PROTECTION

AM |

RELIABLE AND FUTURE EFFECTIVE?

A BL

o)
y ...OR You CAN HELP NouR
¥ } ORGANISATION BELOME MORE
RESILIENT AND RESPONSIVE TO AN
INCREASINGLY COMPLEX AND
\V"7; VOLATILE WORLD.




THANKS FOR YOUR
ATTENTION |

= B

Ernst Wierenga MNET | VOOR DE NIEUWE
28 _ _ T |
ernst.wierenga@stedin.net 5 E ﬁ E N | ENERGIEGENERATIE




