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HM Power

A Foundedn 2000

A Ownedby Lars Hjort and Bertil
Moritz with more than 25years
of experienceasexecutivesn
ABB




HM Power Network Group of
Companies

- Business Mission

G ¢ KuSiness idea is tidentify
andunderstandproblems inthe
electric powerdistribution industry,
and thenfind attractive solutions tc
0KSasSé




HM Power Network Group of Companies

- Our areas of offersProductsand Solutions

I Monitoring & fault detecting

Self-healing network
(£) ProtrolAs

Secondary S/S

[ 5.— L

1 Automatic Meter Reading

------

j Example, underground S/S |
1 @3 Sereg?t(ranontage AB & :




HM Power Network Group of
Companies

Kraftmontage
Sweden

Management Marketing
Assembling/Technology

Installation and field

Manufacturing
Services

Sweden sales
substations

HM Power

(Guangdong) ParkCharge
China Sweden

NeljetLtd
Hongkong

EV charging
Infrastructure

Assembling
China sales switchgea

Logistics/Owneof

technology
Swedish HMP HM Power Protrol
- Metering
AsialLink LOFA —— Sweden
China -
Intelligent
Manufacturing/ Overhead line Smart Metering devices

Assembling systems Sales,installation
China Sales support
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Development of Distribution Network
Technology
: Nadvr R




Fig. 4. Kapslad transformator med skydd av trd samt frinskiljare

v R

ASEA:s TIDNING 23

Fig. 5.

kabelns anslutning pi t

enligt fig. 4

ISEA: TIDNING

AVEN ORGAN FOR ELEKTRISKA A s UTKOMMER VARJE MANAD
KLUBBEN, VASTERAS,OCH ASEA:s PRENUMERATION HOS REDAK-

TJANSTEMANNAFORENINGAR E A TIONEN - PRIS KR. 5:— PR AR

ARGANG 23

1931

Ansvarig utgivare: J. S, EDSTRUM. Redaktion: H. SVENSSON & S. NORBERG

) All korrespondens adresseras till Asea, Reklambyran, Vasteras.

Tillstdnd till Atergivande av artiklar och utdrag ur Aseas Tidning ld&mnas endast
~ under férutsattning att denna tidnings namn tydligt angives.

FEBRUARI

Nr 2

pa stolparna och gir genom en frinskiljare,
typ ASY med smailtskydd, ned till transforma-
tora. Fig. 5 visar den delade kabelindmuffen
pa transformatorns hégspinningssida. Anord-
ningen pa lagspanningssidan utgores av ett huvud-
smiltskydd, typ KS 60, samt tre kapslade smalt-
skydd av typ GS 25, frin vilka de utgiende
ledningarna dro dragna i form av jordkablar,
(se fig. 6). #

Det lisbara handtaget for hogspanningsfrin-
skiljaren synes lingst upp till hoger pa fig. 5.

Den kapslade transformatorn kan aven med
fordel anvindas for transportabla utrustningar.

clast tink-
indigt for
vinkelaxel
mpligt ut-
rn  finnes
lingen for
tom denna
dirfor av-
angen kan
skackeln.
ett kaps-
en propp-
<abeln till
pligen an-
na.
t en trans-

formator mycket vil kan utbytas, utan att kaps-
lingsanordningen behover fornyas eller dndras.
Si snart den nya transformatorns lock och
genomféringar ha samma dimensioner som den
gamla, kan kapslingshuven utan vidare sittas
fast pi den nya transformatorn.

Sin storsta anvindning finner den kapslade
transformatorn, vilket redan foérut framhallits,
sisom ersittning for stolptransformatorn. Den
kan emellertid anvindas overallt dir en vanlig
standardtransformator férut varit limplig, men
hirvid tillkommer den férdelen, att den pa
grund av sitt skyddade utférande fir uppstillas
utan nigra extra skyddsanordningar i form av
jarnrack eller gallerviggar. Anliggningar finnas
utférda vid mindre sagar, kvarnar och liknande
industrier. I det forstnimnda fallet har trans-
formatorn placerats c:a 50 m frin husviggen
och ligspinningsledningen har dragits i form av
jordkabel in till sigen, dir en gjutjirnskapslad
instrumentering kunnat monteras direkt pa viggen.

I de fall, da transformatorn monteras inom-

Fig. 6" Ligspi i ing for transf enligt fig. 4.

hus, gilla fortfarande bestimmelserna angiende
wrandfritt utforande av viggar och tak.

Nirmare upplysningar angiende den kapslade
transformatorn limnas av Aseas samtliga filial-
kontor.
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Historisk vy

Forsta lastfranskiljarna utvecklades av AEG
Saxenwerk under1960-talet.

Gjorde det mdjligt att bygga 6ppna slingor, en
princip som spreds Over hela varlden.

Kompakta stallverk med fast isolering pa slutet av
1970-talet.

Kompakta SF6 gas isolerade stéllverk pa 1980-talet.

Lastfranskiljare och sakringslastfranskiljare har
alltid inneburit en kompromiss jamfort med

effektbrytare.

NGC, konstruerad och producerad av ASEA i
Ludvika pa 197alet

http://www.hmpower.com.cn
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In 1974 ies a typical MV cable network looked like tigiand often still do so
1974W v yAprP=14Bi fer»n AW —U/

10¢ 20 k

OPEN 1

http://www.hmpower.com.cn
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1960-1970 ies - Open loop systems POWER

60~70WH & &1 4

E A technical revolution of its time
E HGgH v

E Made it possible to restore the network in reasonable time (reasonable of that tin
12pTnH g0¢ INe EHET N'H

E Load switches was much cheaper than circuit breakers
Ar%%A +wkhEn

E Circuit breakers was bulky, expensive and
needed a lot of maintinance
A vyM z YT H 1 2 OEA |

E Made it possible to use factory built
secondary substations
T2AE 7 Kwd1

E The method was spread world wide
Al uv1x rZ7

E Time for restorage: 15 hours
O¢ &2H x1-5n'H

http://www.hmpower.com.cn
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In 1974 ies a typical MV cable network looked like tigiand often still do so
1974W v yAprP=14Bi fer»n AW —U/

10¢ 20 k

OPEN 1
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What happens in Europe and elsewhere?
o @Y GHJ Hak W ~ U

http://www.hmpower.com.cn



High reliability- the society requires continious supply
€D q " h YADTeZ

Drivers for change for Electric Utilities Local micro production
DT3IN wdEl 0t “uUA>d0

All communication isotally dependent on continious T - \ ~ l)‘

supply fromthe grld Somesummerdays35%of the total electricity

AG 3 H=O 22 JBIYAED production comes from solar panels in Germany
| fpv3 HO3BP @WOAD T 0 [ —&7Z

Power peaks 1S 6

One Tesla car needs 130kWfor quick charging
: A’ n 130kW132 6 XD

FAva
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ELLEVIC = 2854 VATTENFALLGQ

Effektmarknad: | |
- Du far betalt for att inte konsumera vissa tider © -
- Du far betalt for att producera lokalt vissa tider ‘

ut till anlaggningen.

Kommunikation ups

Larm och signaloverforing till Utility Power System.
overordnat system. Hardtrddade

signaler och/eller kommunika-

tion med valbar databuss.

http://www.hmpower.com.cn



"
signaler och/eller kommunika-

r oct
tion med valbar databuss.

Svenska Kraftnatstodtjanster:

0 F &tt stabilisera natet koper vi varje ar in olika
reserver av el for stora varden. Ar du intresserad
av att tjana pengar pa att stétta kraftsystemet? o

Eirsym
POWER

http://www.hmpower.com.cn
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I From static to dynamic networks x 0 U

110 KV l t
! e L

- . Bidirectional |
Unidirectional power flow ke
power flow P
. Generation \ f
20 kV D2 3 .3 at LV level > ,‘_:
Hs A D -
I:P [.] [;]l = /‘ ‘ 13 3 l \ A S A S
E’ b g Generation
"S g at MV level
2 —CD— _ 2 = gij- -
0.4 kV 4 "*--..__§__|mple _ '9 / # I:I CE)-I-P 333.
K3 distribution _ (=)
transformer Intelligent ‘\
—aD— |, Suan meters ﬁ <—C[)—|:I-\ e-car
Ot > E infrastructure
nergy Tap ch i 20n 9] A
fo0a p changing
Storage distribution
. o . transfnmier awaH
3 Radial system E® v/ U Bidirectional power flow2? > 7
- Simple protection vy p 3§ U Adaptive protection s Z 31
- Simple or no automation Vi b & =/@s L p O High degree of automation Vs 0P
- Simple or no communicaticv/o a=o 3 O Bidirectional communication *° 3

e

http://www.hmpower.com.cn POWER
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Smart Ring circuit breaker for dynamic networks

Smart Rng’H gak v~ n = A

130/10 kv

HV Substatiof : /
PPz, A
g | /\ 4 ()

http://www.hmpower.com.cn
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Different distribution solution
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In 1974 ies a typical MV cable network looked like tigiand often still do so
1974W v yAprP=14Bi fer»n AW —U/

10¢ 20 k

OPEN 1
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Double cable system of the 1960 ies
20K 1 60w Myosie 2 A v /

i
i

E  Reduce outage time to 2530 seconds
yIH 4”6 25~30\

E  All clients are effected
ABi A p &0

E  Very costly compared to alternatives of today
/K 3 G MAT ~ % WH

E  No or very simple communication needed
n a W\ p @& 3

http://www.hmpower.com.cn



Closed loop systems J N 4

12kV

Id

7S

’ ZASER

~
’

\
NL=LS. AV =Y Vs Nl NV
AN AN TN VAN 4 A= AraN
o PS4 e AVARY.N o va
A4 A=A ~ 7 AN 7%
\ / N
7’ N 7’
N Cd )( N L
T e T

Eirsym
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Closed loop systems J N 4

A

Circuit breaker switchgear of that time ware bulky, very expensive and reguired a lot of
maintinance.
AHQGA v AwyM 21 WH 1| Xh 2 AT

Require solid or low resistance neutral poitihe earth fault currents are not allowed to be
too smallg can cause malfunction of the differential protection.

“"i1sdH> aAadéeisqgqiso dLjienqq!'ihM T
V3T Al ©

Isolation of faulty cable without any outage at all.
Hj y20! ~ & >34

Avallibility figures for Singapore, Hong Kohgndonare the best in the world Qustomer
minutes lost per year is typicallystminutes.

AT (1 =1 €QuEed!  &QQT LKk f wB G- Y%wi Al 3 'H W
4-5

These systems did have and some still have no or very simple communication to the
Operation Center.
Pilip@ ne T XpMHAAOT =& 3d WJUD@® 3

http://www.hmpower.com.cn



Different distribution solutions Control |
P Woo TR S N M%M
m
}D
Zz . . . ‘ \\D T : D il \\\\D 3
E Big suppliers normally go for centralized sys ‘ ,,é“ ,,%_ ,,%_

z238Zb Wh 1 aAAMVI

One reason is probably because they organesponsabilityfor Selthealing systems
or Distribution Automation to the Business Unit for Netw@dantrol Systems.
ste '"TT+mHCH JdAa 2s OpB ya 240 4 08
y N

It is normally very difficult to establish good cooperatidnegween different

BusinesdJnits in big companies.
p?33VNey ayn e WE 447 B&T A

http://www.hmpower.com.cn



Different distribution solutions
| W T p M nH,

A European suppliernr § 4 & zb #1

Centralized system a A v /
Motorized load switch disconnectoig > "Hoi ~ A r
Zoneindication with help of advanced protection relays
O X N3N 5 4

Test installation in Sweden failed
hadto addProtrolfault
indicatorsfrom HM Power

W E G q

j &j /1 Protrol ¢ s 4 V4
Time to restore & 30 min

O¢ &2 H x 5~30°

Eirsym
POWER

b
..
AT
AR

http://www.hmpower.com.cn



Different dlstrlbutlon solutions

W " Z uH,

A Europlan suppliernr 2§ 4 & Zb #2

Centralizedsystem a A v /
Motorizedload switchdisconnectorsy > “Husi
Faultindicators o s 4 v 4

Timeto restore today 15 ¢ 30min.
XpOv &2 H 1 15~30°

Medium voltage automation
Distribution substation

Feeder automation:

m Transformer station
» Tower station

Customer:

m Generation
m Consumption

>y
E:

Eirsym
POWER

http://www.hmpower.com.cn



Different distribution solutions

.I. W |_| 2 “H y

A Europian suppliernr3 .3 4 & Zb #3

A -Very similar to supplier nr 2 W1 gz & Z b #2

Eirsym
POWER

http://www.hmpower.com.cn
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HM Power self-healing solution with circuit breakers T open loop system
v

r

g
HM PowerAA @ uADT s

10¢ 20 kv

|:|____

11 AT

dA v i

lOperator

Centre
"HA A O

12. 11. 10.

NormallyopenWA ¢

Short interruption <200 ms only for customers between the fault and open point
“ Ha Ae w200msZ 1 E & e>WAre @& Ap &9

AFaultinception
Ad A

AFault
indicators sense
fault

A(JL) s 4 N
1 oo

ABreaker 5 and
6 opens

AA v 55 BAA
MBreaker &lose
AA v BT |
ASupplyrestored
As > &

http://www.hmpower.com.cn



POWER

Transmission grid performance at distribution levels to reasonable cost.
QTnoid ™™ 2461 271 DA T W

Z3 (remote backup)

Z2 (time delayed)|

z1 | |

IEC 60870-5-101

(RS232RS485)

http://www.hmpower.com.cn
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Smart Ring concept
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A The circuit breakers covers future requirements during 40 years.

A

1.
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=
0.05 01
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Fault detection technology with high performance
61 o s I H

Asymmetri fault detection method
MY G s A

Manageto detectearth faultswith 8000 ohms, 0,5 A. Also with floating
neutral point. ~
n' s 480008 ¢t 05AGH ¢ 1 O sdadejigoisgd
iva

http://www.hmpower.com.cn POWER
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High-precision Small Earth Fault Current Detection Device - Phase Asymmetry Algorithm
I dynolise s4H qq’ j MYV |

. ; - 1 b

D AU H MEASURING 3 a u a a
Rf=3 kO '
The rest of (PDM = | =
the network — B 15 et
e 1
# d l | E I i t '.'.‘J..'..ﬂl. J’h.l_'ﬂ. 4k I\_rl .i_l.u i '."r'"'.l'Tl*.l' 'hl‘w'l-‘m'.l'}
L? 2 - r—— - |
R R
r= - }
- + - :
S,) (Ry=1A I:IZ
l X]-_ZQGA) H 5 v W 1] W
Rf=64k0O
An earth fault will cause changes
in the phase currents
is® NM~ 2Lag wp . H 7 .
S G IA (talllr}r) gl "w.”'l'-!'im.J.ll'—"L'I' H.J:_Jl:.ﬂ'l. M'"‘QJI{"'-- hr‘—ﬁ
Ip
Ic
U :With phase asymmetry technology to detect earth fault 2
current
vAaTll a0 =0ra =]

U Accurately detect down to 0.5A single-phase earth fault
current in the neutral point floating system

HA™ §f = A i Or Y4 Ae” NOBAuvcaAly = J l.ﬁ""-ﬂ
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HM Power self-healing solution with circuit breakers T open loop system
v

r

g
HM PowerAA @ uADT s

10¢ 20 kv

|:|____

11 AT

dA v i

lOperator

Centre
"HA A O

12. 11. 10.

NormallyopenWA ¢

Short interruption <200 ms only for customers between the fault and open point
“ Ha Ae w200msZ 1 E & e>WAre @& Ap &9

AFaultinception
Ad A

AFault
indicators sense
fault

A(JL) s 4 N
1 oo

ABreaker 5 and
6 opens

AA v 55 BAA
MBreaker &lose
AA v BT |
ASupplyrestored
As > &
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Eirsym

POWER
Modern closed loop system
dH U AN A
Control Center
i AO

L1 4 11 L1 ¢ I | L1 ¢4 11
== e T ® o
y A > /’ \\ r 3 p < —’,—”, T
E o
E ! E
RTU |
: ¢ :
: :@/ |:
E p
E N N - § ‘~\\§§‘\s \‘ 1

& @ B
| | I | I P S |
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Over head lines - earth fault Iirle identified and localized
I Vin-jori=gpora v ¢

X X X X

5 Al ] = G)S A (1")
@ |Indicator no detection

@ Indicator detection Short circuit or
s 4 JUsd Earthfault
T Al s

FAva
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A We have developed a fault indicator that manage to indicate earth
faults 8000 ohms, 0,5A. Also managing floating neutral points.
Oedr+# Oya f =abdeHf =8000o C 01 € 0.5AY Oy
a =JeHT =A TOpvora

45/11 kV
Yyn

A When possible we recommend to use high resistance earthed neutral point
with Petersen coil.

BQH Ae OaA v favk A 01

\\

http://www.hmpower.com.cn



Test awProtrolfelindikator forh6gohmiggordfel med Petersen
jordad eller flytande nollpunkt.

TestplatsState China GriBistributionSmart Application and
Key EqmpmenﬂomedLaboratory inLuohe

e a A

(l\g STATE GRID

IPS
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HM Power Applications
EHzA'H zv' A



Decentralized Self-healing Distribution Automation System Application
No "

U Close to Gothenburg, complete skkaling loop
with 8 secondary substations installed in 2014.
HM Power provided switchgears integrated with
fault indicators. The secondary substations
commissioning as complete function.
2014vpi | ' G ~ 9 8AT Kw> 1 GiH
AN

U VattenfallDistribution made agreement with
HM Powerrecently toinstall a complete self
healing loop in city area.

Vattenfall 23" w B €7 a8 1

QLJT]G . 5 It

http://www.hmpower.com.cn POWER



