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HM Power

Å Foundedin 2000 

Å Ownedby Lars Hjort and Bertil 
Moritz with more than 25 years
of experienceas executivesin 
ABB



HM Power Network Group of 
Companies 

ά¢ƘŜ business idea is to identify 
and understand problems in the 
electric power distribution industry, 
and then find attractive solutions to 
ǘƘŜǎŜέ

- Business Mission



HM Power Network Group of Companies 

- Our areas of offers - Products and Solutions

Smart Ring Monitoring & fault detecting Offshore Wind Power

EV Charging Secondary S/S Automatic Meter Reading

Example, underground S/SComplete system

MV breaker cubicles Self-healing network Renewable Energy

Smart Meters



HM Power Network Group of 
Companies 
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Development of Distribution Network 

Technology
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Historisk vy

Å Första lastfrånskiljarna utvecklades av AEG 

Saxenwerk under1960-talet.

Å Gjorde det möjligt att bygga öppna slingor, en 

princip som spreds över hela världen. 

Å Kompakta ställverk med fast isolering på slutet av

1970-talet.

Å Kompakta SF6 gas isolerade ställverk på 1980-talet.

Å Lastfrånskiljare och säkringslastfrånskiljare har 

alltid inneburit en kompromiss jämfört med 

effektbrytare.

NGC, konstruerad och producerad av ASEA i 
Ludvika på 1970-talet
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10 ς20 kV

OPEN

In 1974 ies a typical MV cable network looked like this ςand often still do so  
1974 ẈַײԏᶙѦᴘ⸗ Ḅіᶂε♪ᶇ ᾴ ẁ ‒Ṵ



http://www.hmpower.com.cn

1960-1970 ies - Open loop systems

60~70 Ẉҥ ɇ ấ♩

É A technical revolution of its time  
ẸῊ￼Ἡ  ᵘ

É Made it possible to restore the network in reasonable time (reasonable of that time)
ᶼᶈᵀתῊ ԓỠᶶ εẸῊ￼ᵀתῊ ζ

É Load switches was much cheaper than circuit breakers
Ầԋ⅝Ᾰ ᵸӝḩỄᶺ

É Circuit breakers was bulky, expensive and 
needed a lot of maintinance
Ᾰ ᵸӌ ᶽιҮ⁪ῌ ι ᶽ ￼ ἴ

É Made it possible to use factory built  
secondary substations
ᶼӔּז ֺ҇₭ᴪּכ

É The method was spread world wide
Ά│ԅרẍ┌Ẕּז

É Time for restorage: 1 - 5 hours
ỠᶶӗּכῊ χ1 - 5ṇῊ
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What happens in Europe and elsewhere?
₀∞ᵘԍңᶉᾛᾴқѰ ֘ψ
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Drivers for change for Electric Utilities
￼ԇᴻᾡᴪדכּ ᵼט

High reliability - the society requires continious supply
ӗּכᴵ ớ ɋ Һ Ὑ ӗẔדכּ

All communication is totally dependent on continious 
supply from the grid.
Ἅῶ ӡ ḢԅӘ כּ҈ ￼Ὑ ӗּכ

Local micro production
֫ṵẪּכ◊

Somesummer days35% of the total electricity
production comes from solar panels in Germany
ỊᶂᶈᶷᶾῊῶ35β￼Ởᴧּכ ῗּיᶿ ―ӗẔ

Power peaksּדכṤӪ

One Tesla car needs 130kWfor quick charging
⸗ᾹἾ∩ 130kWּ҈זồ Ӽּכ
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Effektmarknad:
- Du får betalt för att inte konsumera vissa tider
- Du får betalt för att producera lokalt vissa tider
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òFºr att stabilisera nätet köper vi varje år in olika 

reserver av el för stora värden. Är du intresserad 

av att tjäna pengar på att stötta kraftsystemet?ò

Svenska Kraftnät - stödtjänster:
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Effektbehov 1,6 ς2,5 MW per anläggning.
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Ҟᶾ

ᴅᵇּדכ ╙

ᴅ ᴪᴙᵸכּ

Ểᵇ

ᴅӠἴ

ᴅἆ≡ῶ קט

ᴅἆ≡ῶ ӡ

῎ᶾ

ᴥᵇּדכ ╙

Ӊᴙᴧּכ
ѧᴙᴧּכ

ΰ כּ

◊Ӵḕ
∩טכּ ᶢ ᾼ

ᴙᴪᴙᵸ
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ẔӠἴ

ẙ קט

ᴥᵇ ӡ

From static to dynamic networks   ҡ ỗֹטỗּכ
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Smart Ring circuit breaker for dynamic networks
Smart Ring ᾘ ᵷấԊ ⱴ҇ח ⸗

G

G

G
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~
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130/10 kV

HV Substation

ᴘᴩ⸗



Different distribution solution
їᵂַײ ⸗ ֗ᾛ’
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Double cable system of the 1960 ies
20ќ 60ẉҦ￼ᴥּכ

É Reduce outage time to 25 ς30 seconds
ӯּכῊ 25~30

É All clients are effected
ἍῶḭἋ ᴩֹẽᵠ

É Very costly compared to alternatives of today
љҞᶾ￼ῲҦΆ⁮ ⅝ Ẃῌ

É No or very simple communication needed
ῂ ἆ Ẃ ᴅ￼ ӡ

Aut Aut
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12kV
Id Id Id Id

Id

IdIdIdId

Closed loop systems  ♩
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Closed loop systems  ♩

Å Circuit breaker switchgear of that time ware bulky, very expensive and reguired a lot of 

maintinance.
ѦῊῼ￼Ᾰ ᵸẦԋӌ ᶽι Ẃῌ ιẊћ ᶽ ἴ

Å Require solid or low resistance neutral point - the earth fault currents are not allowed to be 
too small ςcan cause malfunction of the differential protection.

ὶὶᶊἆӉּכ ѧớ♇ὶᶊ ɋɋ ὶᶊᾥ ј╙כּ ᶿṇ ɋɋ ᴵ ҺṀ Ṯ
ᾥוӠἴᴧּט

Å Isolation of faulty cable without any outage at all.

Ḣԅј ӯּכṏᴵ ᾥ כּ

Å Availibility figures for Singapore, Hong Kong,  Londonare the best in the world- Customer 

minutes lost per year is typically 4-5 minutes.
Ὰזᶖι ▪ιҿᾬ￼ӗּכᴵ ớᾭὯῗԅќּףῳḄ￼ - ⅛ẉḭἋ￼ּ᷂כῊ Ẃѭ
4-5֫

Å These systems did have and some still have no or very simple communication to the 

Operation Center. 

Ҏ ᶈҨּׁה ῗאᶈḾᾛӐѧỌῗ≡ῶ ӡἆ Ẃ ᴅ￼ ӡ
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É Big suppliers normally go for centralized systems.

ᶽᶚӗẔᵬ ẂҺ זּ ѧẪ

É One reason is probably because they organizeresponsabilityfor Self-healing systems 

or Distribution Automation to  the Business Unit for Network Control Systems.
ᴝᵼѳ ᴵ ῗᵼѭҤҪἫ ἆ כּ ￼קט үặֹּכ ίֺ ￼
ўח

É It is normally very difficult to establish good cooperationsbetween different 

Business Units in big companies.

ᶈᶽԇᴻ￼јᵃўח ѳ ẂỄ ấ Ḅ￼ᵀӐԋ

Different distribution solutions

їᵂַײ ⸗ ֗ᾛ’

Control 
Center
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Å European supplier nr 1  ₰╖ӗẔᵬ#1

ïCentralized system  ѧẪ

ïMotorized load switch disconnectors  Ṿּכᾛ￼ Ầԋ

ïZone-indication with help of advanced protection relays

ӨיӾ Ӡ￼ᶊתᾥ ₅╜

ïTest installation in Sweden failed ς

hadto addProtrol fault

indicatorsfrom HM Power

Ԑשּׁ Ḡ ᷂ Ɋ

јệјӔּזProtrol ᾥ ₅╜

ïTime to restore 5 ς30 min   

ỠᶶӗּכῊ χ5~30֫

Different distribution solutions

їᵂַײ ⸗ ֗ᾛ’
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Å Europian supplier nr 2   ₰╖ӗẔᵬ#2

ïCentralizedsystem  ѧẪ

ïMotorizedloadswitch disconnectorsṾּכᾛ￼ Ầԋ

ïFaultindicatorsᾥ ₅╜

ïTimeto restore, today15 ς30min.

ῊכᶈỠᶶӗּא ῗ15~30֫

Different distribution solutions

їᵂַײ ⸗ ֗ᾛ’
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Å Europian supplier nr 3     ₰╖ӗẔᵬ#3

Å - Very similar to supplier nr 2  Ẃ ӆ҈ӗẔᵬ#2

Different distribution solutions

їᵂַײ ⸗ ֗ᾛ’



HM Powerôs integrated solution

HM ᾐᴿײַ ֗ᾛ’



http://www.hmpower.com.cn

HM Power self-healing solution with circuit breakers ïopen loop system

HM PowerẦᴧ￼֫ṵẪΰ Ά⁮ ɊẦעᵻ

Short interruption <200 ms only for customers between the fault and open point.
ῊѧᾸεω200msζιᴱῶᾥ ♇ᵙẂẦ♇ѳ ￼ḭἋᴩֹẽᵠ

10 ς20 kV

I
>
I

Operator 
Centre
ᾛӐѧỌ

1. 2. 3. 4. 5.

6.

7.

8.9.10.11.12.

Sequence: Ẑσ
ÅFault inception
Åᾥ ᴧּו

ÅFault 
indicators sense 
fault
Åᾥ ₅╜ ή
╜ֹᾥ

ÅBreaker 5 and 
6 opens
ÅᾸ ᵸ5ᵙ6ᾸẦ

ÅBreaker 8 close
ÅᾸ ᵸBᵀі

ÅSupply restored
ÅӗּכỠᶶ

I
>
I

Fault

Normally open ẂẦ♇

ᾥ
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Transmission grid performance at distribution levels to reasonable cost.

Ҩᵀת￼ἄ Ἣ כּ ớ Ẕֹּז כּ ↨Ẉ



Smart Ring - concept
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Å The circuit breakers covers future requirements during 40 years.

Ᾰ ᵸ◑ ῾‎40ẉ￼ ∂
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Asymmetri fault detection method
јḾ ᾥ ₅╜Ά│

Manageto detectearth faultswith 8000 ohms, 0,5 A. Also with floating 
neutral point.
ῃᴵ₅╜8000₰ḉι0.5A￼ὶᶊᾥ ιѼᴵ₅╜ѧớ♇јὶᶊ￼ὶᶊᾥ

Fault detection technology with high performance

ớ ￼ᾥ ₅╜Ἡ 

http://www.protrol.se/images/gallery/.png
http://www.protrol.se/images/gallery/.png
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High-precision Small Earth Fault Current Detection Device - Phase Asymmetry Algorithm

ẙṇּכ╙ὶᶊᾥ ₅╜Ἡ ɋɋ јḾ │

ü With phase asymmetry technology to detect earth fault 

current

ⱴּגїḽ ἆῠ‭≡ὓᶉᾆ ⸗∫
ü Accurately detect down to 0.5A single-phase earth fault 

current in the neutral point floating system

ᴴ ︢‭≡֦Ѧ їὓᶉ Ѧε῏Ṇ0.5Aַײᴄּגὓᶉ⸗∫

כּ ￼ԎҤ ֫ ╜ ♇

ὶᶊᾥ ṄṀ קᴪוᴧּ╙כּ
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Öppen punkt

Selektiv isolering
av nedströms fel

Exempel
I>> 0 msI>> 150ms
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Modern closed loop system
♪ҥ ♩

Control Center
ίֺѧỌ

RTU

IPC
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Indicator no detection
Indicator detection Short circuit or

Earthfault
ἆὶᶊᾥ

Over head lines - earth fault line identified and localized

ẘṆ⸗∫ὓᶉ‭≡ɇɇὓᶉᾆ ₡

₅╜ ≡ῶ₅╜ֹᾥ

₅╜ ₅╜ֹᾥ
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ÅWhen possible we recommend to use high resistance earthed neutral point      

with Petersen coil.

ḄῺᴴ εỠҩẤ ⱴ┌ằ ᶄ ⸗ Ѧ ὓᶉ

Å We have developed a fault indicator that manage to indicate earth 

faults 8000 ohms, 0,5A. Also managing floating neutral points.

Ỡҩấᴦ҂ ὓᶉᾆ ‭≡ἆῠεᴴ‭≡8000 ₀Ḉ ὓᶉε0.5Aַײὓᶉ
ᾆ ⸗∫εᴴ‭≡Ѧ їὓᶉַײὓᶉᾆ



Test av Protrol felindikator för högohmigajordfel med Petersen
jordad eller flytande nollpunkt. 

Testplats: State China Grid DistributionSmart Application and 
Key Equipment Joined Laboratory in Luohe.

IPS2



HM Power Applications

Ԑῌ⸗גᾛ’ẓⱴ’Ӕ
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ü Close to Gothenburg, complete self-healing loop 

with 8 secondary substations installed in 2014. 

HM Power provided switchgears integrated with 

fault indicators.  The secondary substations 

commissioning as complete function.

2014ẉᶈᵢỊᶥḠ ҃ᵍ8Ѧ҇₭ᴪּכ ￼Ḣ

ᾯ

Decentralized Self-healing Distribution Automation System Application

№ ꜚ

ü VattenfallDistribution made agreement with 

HM Power recently to install a complete self-

healing loop in city area. 

Vattenfall ԇᴻῳכּ љ ԑ΅ ἄᴃ ι

ᶈṴתḠ ᷿ ᵻכּ


