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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Tekniske hoveddata 

PRODUKT:      SATCON TA-F   

Typebetegnelse:    1250kVA  
Ordrenummer:     24383 
Trafokapasitet:      Inntil 1250kVA 
Utvendige mål:     B=2500mm 
      L=3050mm 
      H=2750mm 
Vekt med trafo:     ca. 5900 kg 
SF6 anlegg:  
 Fabrikat:    ABB 

Serienr:     201511706770001 
Tegn.Nr:    1VDW302606A0010 

 Type:     C 
      1 Lastskillebryter (C) for innkommende kabel 
 Serienr:     201511706780001 
 Tegn. Nr:    1VDW302606A0030 
 Type:      CV 
      1 Lastskillebryter (C) for utgående kabel 
      1 Vakuum effektbryter (V) for transformator 
 Vern (V):    MPRB06 - Overstrøms relé   
 Strømtrafoer (V):   MPRB 06 CT1 (15-112A) 
  

Fabrikat:    ABB 
 Type:     SAFEPLUS M – Målefelt 
 Serienummer:    201511709230001 
 Tegn. Nr:    1VDW302606A0020 
 Spenning:    11 eller 22kV (Vender) 
Transformator: 

 Fabrikat:    Norsk Transformator 
 Serienr:     304869 
 Ytelse:     1250kVA 
 Olje Type:    FR.3 
 Primærspenning:   22/11kV 
 Regulering 22/11kV:   +2x2,5%  -4x2,5% på primærsiden 
 Sekundær spenning:   415V  
 Trafo overvåkning:   Overstrøms relé (SF6 anlegg, felt +H3) 
Avganger 415V: 

 Avgang 1:    252-630A 
Avgang 2:    252-630A 

 Avgang 3:    252-630A 
 Avgang 4:    252-630A 
 Avgang 5:    160-400A 

Avgang 6:     160-400A  
Avgang 7:     100-250A  
Avgang 8:    100-250A  
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Aktuelle innstillinger ved levering 

 
SF6 anlegg – Transformator vern: 

Innstilling av relé:  Spenning: 22kV 
    Merkestrøm: 33A   

     Frekvens: 50Hz 
 
 

 

Transformator 1:  

 Innstilling av transformator: 
 Spenning på primærside:  22kV 
 Trinn (Spennings regulering):   3 
 Nettype:    TN-S nett 
 Anvendelse:      415V avganger 
   
   
 
Lavspent fordeling: 

  
 Avgang 1: 630A Effektbryter Innstilt på minimum (252A) 
 

Avgang 2: 630A Effektbryter Innstilt på minimum (252A) 
 
Avgang 3: 630A Effektbryter Innstilt på minimum (252A) 
   
Avgang 4:  630A Effektbryter Innstilt på minimum (252A)  

  
Avgang 5:  400A Effektbryter Innstilt på minimum (160A) 

     
Avgang 6: 400A Effektbryter Innstilt på minimum (160A) 
 
Avgang 7: 250A Effektbryter Innstilt på minimum (100A) 
 
Avgang 8: 250A Effektbryter Innstilt på minimum (100A) 
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Informasjon 

Primærside 

På primærsiden er det montert såkalt SF6 anlegg fra ABB. Anlegget har fire felt (+H1,+H2,+H3+H4). 

Felt +H1 brukes om inntak fra E-verk. Felt +H2 og +H3 brukes for videreføring av høyspenningsnettet. 

Felt +H4 brukes som fordeling til kioskens primærtransformator. I felt +H3 er det montert 

overstrømsrelé for beskyttelse av transformatoren (overstrøm og kortslutning).   

Hvis transformatoren skal tas ut av drift må effektbryteren i felt +H3 brukes. Årsaken til dette er at 

kiosken muligens kan være en del av ringnett eller radialnett på høyspentsiden. Hvis bryterne i felt 

+H1 eller +H2 frakobles, kan det få store konsekvenser for øvrige forbrukere på forsyningsnettet. 

Se avsnitt 3 for ytterligere informasjon om SF6 anlegget. 

Transformator 

Transformatorens maksimale kapasitet er 1250kVA. Transformatoren har to trinn på primærsiden, 

11kV trinn og 22 kV trinn. Det er veldig viktig at transformatoren trinnes i henhold til spenningen på 

høyspenningsnettet før kiosken tas i bruk. Transformatorvernet er plassert i SF6 anlegget (felt +H3). 

Trinnkobleren på primærsiden brukes til å justere spenningen på sekundærsiden opp eller ned.  

Se avsnitt 4 for ytterligere informasjon om transformatoren. 

Sekundærside 

Sekundærsiden har ni effektbryteravganger av typen Tmax av fabrikat ABB. På 400 og 250 avganger 

er det montert jordfeilmodul av typen RC222.  

Det er veldig viktig at effektbryterne innstilles slik at transformatoren ikke overbelastes i lange 

perioder.   

Se avsnitt 5 for ytterligere informasjon. 

Styrestrøm  

Styrestrømmen i kiosken består av et multimeter for måling av strøm og spenning.  Det anbefales at 

disse sjekkes regelmessig på grunn av overbelastning og spenningskvalitet. 
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Plassering og montering  

• Kiosken må plasseres i en avstand minst 7,6m fra bygninger med brennbare overflater og 3m 

fra andre transformator kiosker og/eller bygninger med ikke brennbare overflater.  

• Vær forsiktig med inn og utgående kabler, kabler må dimensjoneres i henhold til gjeldende 

forskrifter. 

Betjening og adgang 

• Kun sakkyndig personell med nødvendig kunnskap og forståelse for transformatordrift og 

drift av høyspenningsnett må betjene kioskens høyspenningsside. 

• Lavspenningssiden av transformatoren er ikke berøringssikker, derfor må transformator-

rommet være avlåst under drift.  

• Av sikkerhetsmessige årsaker anbefales det, at kun sakkyndig personell har adgang til kiosken 

under drift, samt at øvrige rom holdes avlåst under drift. 

Idriftsettelse 

• Transformatorens primærspenning må være lik spenningen på høyspenningsnettet i 

området. 

• Sjekk transformatorvern (overstrøms) i SF6 anlegget. Kontroller at vernet er innstilt for 

transformerens parametre og nettets spenning. 

o Vernet skal programmers i henhold til opplysninger i avsnitt 3.  

• Transformatorens sekundærspenning skal sjekkes før avganger tas i bruk. 

o Bruk trinnkobler på sekundærsiden for at justere spenningen opp eller ned. 

• Test kioskens verneutstyr på lavspenningssiden med tilhørende testknapper før avgangerne 

tas i bruk. 

Under drift. 

• Alle dører skal være avlåst under drift. 

• Sjekk kioskens verneutstyr regelmessig under langvarig drift.   

• Sjekk spenningen på transformatorens sekundærside regelmessig. Bruk trinnvelgeren på 

transformatorens sekundærside for at justere spenningen opp eller ned etter behov. 

o Før trinnkobleren brukes må transformatoren utkobles. Bruk effektbryteren i felt 

+H3 i SF6 anlegget for å slå av transformatoren.  

• Sjekk belastningen regelmessig. Pass på at transformatoren ikke blir overbelastet i lange 

perioder.  
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Elnr Varenr Produktgruppe Produkttype Fabrikat Produkt Antall Kjennetegn

B137SP 85372000 Høyspent inntaksanlegg SF6 Anlegg ABB Safeplus C 1,0

B137SP 8537200 Høyspent inntaksanlegg SF6 Anlegg ABB Safeplus CV 1,0

B137M 85372000 Høyspent inntaksanlegg SF6 Anlegg ABB Safeplus M 1,0

Høyspent inntaksanlegg SF6 Anlegg ABB Diverse til SF6 1,0 Diverse sammenkolbingsutstyr

Trafo Spenning Norsk 
Transformator

Steinkjer 1250kVA 22/11kV//0,415kVA 1,0

4383614 1SDA054400R0001 Effektbryter 320-630 
Amp

Elektronisk vern 4 
pol

ABB T5N 630 PR221DS-LS/I In=630 4p F F 4,0 Q1,Q2,Q3,Q4

4383684 1SDA055033R0001 Effektbryter 320-630 
Amp tilbehør

klemmer 4pol ABB KIT FC CuAl 2x240mm2 T5 630 4pcs 6,0 Q1,Q2,Q3,Q4,Q5,Q6

4383611 1SDA054325R0001 Effektbryter 320-630 
Amp

Elektronisk vern 4 
pol

ABB T5N 400 PR221DS-LS/I In=400 4p F F 2,0 Q5,Q6

4383654 1SDA054961R0001 Effektbryter 320-630 
Amp tilbehør

Terminaldeksler 
4pol

ABB HTC T5 4p TERMINAL COVERS HIGH 2pcs 6,0 Q1,Q2,Q3,Q4,Q5,Q6

4383605 1SDA054011R0001 Effektbryter 0-250 Amp Elektronisk vern 4 
pol

ABB T4N 250 PR221DS-LS/I In=250 4p F F 2,0 Q7,Q8

0 1SDA064550R0001 Effektbryter 0-250 Amp 
tilbehør

klemmer 4pol ABB Kit FC CuAl 1x240mm2 T4 4pcs 2,0 Q7, Q8

4383652 1SDA054959R0001 Effektbryter 0-250 Amp 
tilbehør

Terminaldeksler 
4pol

ABB HTC T4 4p TERMINAL COVERS HIGH 2pcs 2,0 Q7, Q8

4309719 1SDA067410R0001 Effektbryter 0-250 Amp Termisk vern 4 pol ABB XT1C 160 TMD 160-1600 4p F F 
InN=100%

1,0 Q01

1665734 2CDS274001R0024 Automat C 4 pol ABB AUTOMAT S204M-C 2 1,0 F0

1686993 2CSR272140U1164 Automat C 2 pol 
Jordfeilautomat

ABB JF.AUT DS202C M C16 A30mA,BULK 3,0 JFA1, JFA2, JFA3

 

Side: 1

       Utskrift av
        Spesifikasjoner
  Dato:      10.06.2015
   Revidert:  31.08.2015
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Kunde:     Hæhre Entreprenør AS



Elnr Varenr Produktgruppe Produkttype Fabrikat Produkt Antall Kjennetegn

1653595 2CSR274101R1324 Automat C 4 pol 
jordfeilautomat

ABB JF.AUT DS204 M A-C32/0,03 2,0 JFA4, JFA5

1665743 2CDS274001R0634 Automat C 4 pol ABB AUTOMAT S204M-C 63 1,0 F6

1662969 2CSF204101R2630 Jordfeilbrytere 4 pol ABB JF.BR. F204 A-63/0,1 1,0 JF6

75200S installasjonsmateriell Stikk innfelt Mennekes 2/16+J (Schuko) 3,0 E1, E2, E3

75207S installasjonsmateriell Stikk innfelt Mennekes Rett 432-6 2,0 E4, E5

75211S installasjonsmateriell Stikk innfelt Mennekes Rett 463-6 1,0 E6

0 LED02541.0-01 Skap tilbehør Armatur/lampe Carlo Gavazzi LED LAMPE,PIR,SKRUE 100-240VAC, 
5W#LED02541.0-01

1,0 H01

0 LED025-244356 Skap tilbehør Armatur/lampe Carlo Gavazzi 2M AC HUNPLUGG M/KABEL FOR 
LED025#LED025-244356

1,0 H01

0 TASO50D2003 Trafo Strøm klasse 0,5 
\1 \3

IME TAS84. *2000/5A Tilkobling på   
STRØMTRAFO. 84x34mm

3,0 T21, T22, T23

0 B93100533 Instrument Mult/nettanalysato
r 96*96

Elteco PEM533. 0-400V  480 V. -/5 A.   
Nøyaktighet kl. 0.5s  IEC62053

1,0 P1
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

SF6 anlegg fra ABB 

 

SF6 anlegget i kiosken har fire felt. 

+H1    

Type:   C – Lastskillebryter 
Gjennomføring:  400 Series Bolt 
Vern:   Ingen 
Anvendelse:  Innkommende kabel (E-verk) 

 

 

+H2 

Type:   Målefelt (M) 
Gjennomføring : 400 series bolt 
Vern:   Ingen 
Spenningstrafoer: TJC6 11-22kV:V3/110: 10VA CL.0,2 
Strømtrafoer:  TPU6 100/5A 10VA CL.0,2S Fs5  
Anvendelse:   Energimåling 
 

+H4 

Type:   C – Lastskillebryter 
Gjennomføring : 400 Series Bolt 
Vern:   Ingen  
Anvendelse:   Utgående kabel  
Spenning:  11 eller 22kV  

 

 

+H4 

Type:   V – Vakuum Effektbryter 
Gjennomføring  200 Series plugg 
Vern:   MPRB06 - Overstrøms relé   
Strømtrafoer:  MPRB 06 CT1 (15-112A) 
Anvendelse:   Transformator 1 

 

 

 

  



OVERSTRØMSRELE TYPE MPRB-06 Valg av type strømtrafo og innstilling av rele for beskyttelse av distribusjonstrafo

Lesing av feilminne og innstillte verdier uten å ta av plastdeksel

Velg strømtrafotype iht tabell 1: CT1

Velg frekvens: 50Hz

PROG holdes inne mer enn 5 sek for start/avslutte programmering

For å lagre trykkes PROG etter endring.

(+ og - brukes for å endre verdiene) Utløsekarakteristikk
For trafobeskyttelse anbefales

Ytelse (kVA) (merkestrøm (A)) STRØMTRAFO InA/I> kurve CU 1

11 kV 15 kV 22 kV Type

100 (5,2) 200 (5,2) 15/0,9

200 (7,7) 15/1 Velg InA iht tabell 1

315 (8,3) 15/1,1 11kV=33A

200 (10,5) 15/1,4 22kV=17A

315 (12,1) 15/1,6

500 (13,1) 15/1,75

315 (16,5) 630 (16,5) 17/1,95 I> settes slik at

500 (19,2) 19/2 11kV=1,95

800 (21,0) 21/2 22kV=2

630 (24,2) 24/2

500 (26,2) 1000 (26,2) 27/1,95

800 (30,8) 31/2 Jordfeilsfunksjon

630 (33,1) 1250 (32,8) 33/2 benyttes ikke

1000 (38,5) 39/2 og settes til OFF

800 (42,0) 1600 (42,0) 42/2

1250 (48,1) 48/2

1000 (52,5) 2000 (52,5) 53/2

1600 (61,6) 62/2

1250 (65,6) 2500 (65,6) 66/2

2000 (77,0) 77/2

3150 (82,7) 83/2

1600 (84,0) 84/2       Kobling strømtransformatorer

2500 (96,2) 96/2       NB! Skjermen må føres tilbake gjennom

2000 (105) 4000 (105) 105/1,9       strømtransformatorenT
a
b

e
ll
 1

CT1 15-112

CT2 64-448

ABB 1VDD000002P1
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Primær Transformator 

 Transformatoren er av typen Steinkjer fra Norsk Transformator, 1250kVA 22/ 11//0,415kV (Dyn11) 

Mating på primærsiden  

Mating av transformator ved levering: 

 Spenning på primærside:  22/11kV 

 Trinn (Spennings regulering):   7 

 

22kV Mating 

• Utfør visuell kontroll av trafoen. Sjekk olje nivå 
• Trinnvelger med 2 trin settes i ”Trinn 1” (22kV) 
• Trinnvelger med 7 trinn, trinnes slikt at sekundærspenningen blir ca 415V 

o Sekundærspenningen leses av voltmetre i betjeningsrommet 
• Sjekk vern i SF6 anlegg (se avsnitt 3) 

 

11kV Mating 

• Utfør visuell kontroll av trafoen. Sjekk olje nivå 
• Trinnvelger med 2 trinn settes i ”Trinn 2” (11kV) 
• Trinnvelger med 7 trinn, trinnes slikt at sekundærspenningen blir ca 415V 

o Sekundærspenningen leses av voltmetre i betjeningsrommet 
• Sjekk vern i SF6 anlegg (se avsnitt 3) 

 

Mating på sekundærsiden 

Transformatorens sekundærside (415V) forsyner kioskens 8 avganger og styrestrøm. 

 Maksimal belastning på transformatorens sekundærside er 1740 Ampere.  

Det er svært viktig at effektbryterne innstilles slikt at transformatoren ikke blir overbelastet i lange 

perioder. Overbelastning betyr økt tap i transformeren (varme og økt driftskostnad), samt økt fare for 

feil. Langvarig overbelastning kan ødelegge transformatoren. 

På sekundær siden er TN-S nett.  
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Oversiktsbilde: 

 

  

4 

1: 11/22V L1 
2: 11/22kV L2 
3: 11/22kV L3 
4: 415V N 
5: 415V L1 
6: 415V L2 
7: 415V L3 
8: Trinnvelger 11/22kV 
9: Spenningsjustering. 
 

6 
7 

5 

1 

2 

3 

8 

9 
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Lavspenning 

 

415V avganger 

 

Avgang 1: 630A (-Q1) 

 
Effektbryter:     ABB T5N 630A 4-Pol  
Vern:     PR221DS 

Innstilling ved levering:  Innstilt på minimum 
Kabelklemmer for utgående kabler:  2x240mm2 Al/Cu  
Moment:    31 Nm 
 

Avgang 2: 630A (-Q2) 

 
Effektbryter:     ABB T5N 630A 4-Pol  
Vern:     PR221DS 

Innstilling ved levering:  Innstilt på minimum 
Kabelklemmer for utgående kabler:  2x240mm2 Al/Cu  
Moment:    31 Nm 
 
 

Avgang 3: 630A (-Q3) 

 
Effektbryter:     ABB T5N 630A 4-Pol  
Vern:     PR221DS 

Innstilling ved levering:  Innstilt på minimum 
Kabelklemmer for utgående kabler:  2x240mm2 Al/Cu  
Moment:    31 Nm 
 
Avgang 4: 630A (-Q4) 

 
Effektbryter:     ABB T5N 630A 4-Pol  
Vern:     PR221DS 

Innstilling ved levering:  Innstilt på minimum 
Kabelklemmer for utgående kabler:  2x240mm2 Al/Cu  
Moment:    31 Nm 
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Avgang 5: 400A (-Q5) 

 
Effektbryter:     ABB T5N 400A 4-Pol 
Vern:     PR221DS 

Innstilling ved levering:  Innstilt på minimum 
Kabelklemmer for utgående kabler:  2x240mm2 Al/Cu  
Moment:    31 Nm 
 
 
Avgang 6: 400A (-Q6) 

 
Effektbryter:     ABB T5N 400A 4-Pol 
Vern:     PR221DS 

Innstilling ved levering:  Innstilt på minimum 
Kabelklemmer for utgående kabler:  2x240mm2 Al/Cu  
Moment:    31 Nm 
 
 
 
Avgang 7: 250A (-Q7) 
 
Effektbryter:     ABB T4N 250A 4-Pol 
Vern:     PR221DS 

Innstilling ved levering:  Innstilt på minimum 
Jordfeildel:    RC222/4 
 Innstilling ved levering:  Innstilt på minimum 
Kabelklemmer for utgående kabler:  1x240mm2 Al/Cu  
Moment:    31 Nm 
 
 
Avgang 8: 250A (-Q8) 
 
Effektbryter:     ABB T4N 250A 4-Pol 
Vern:     PR221DS 

Innstilling ved levering:  Innstilt på minimum 
Jordfeildel:    RC222/4 
 Innstilling ved levering:  Innstilt på minimum 
Kabelklemmer for utgående kabler:  1x240mm2 Al/Cu  
Moment:    31 Nm 
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Maksimal belastning på sekundærsiden er:1740 Ampere.  
 
Det må tas hensyn til dette ved innstilling av bryterne. 

 
For å kunne innstille vernet (PR221DS) på annet enn minimum, må man vite maksimal belastning 

på kursen og den minste kortslutningsstrøm (Ikmin) på enden av kursen. 

 
Kortslutningseffekt: 

Den maksimale kortslutningsstrøm på lavspenningssiden er beregnet til: 

Ikmax= ca 20kA 
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Lavspenning

Hæhre Entreprenør AS                        

TA-F-1250kVA                 

ORDRE: 24383                           

Kiosk 2

Tekniske hoveddata

Tegninger og spesifikasjon

SF6 Anlegg

Transformator

Kunde

Styrestrøm

HMS Datablad

Samsvarserklæring og sluttkontrol

Bilder

Produktblader/kataloger

Kunde
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Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

Styrestrøm 

Det er montert multimeter som viser strøm, spenning og effekt på anlegget. Multimeteret kan også 

stilles inn til flere funksjoner som, harmoniske strømmer, effekt topper, samt mange flere (se 

brukerveiledning). 

Effektbryterne (-Q1 til –Q8) er utstyret med vern av typen PR221DS (ABB). Vernet løser bryterne ut 

ved eventuell overbelastning/kortslutning.  

Styringen har følgende hovedkomponenter: 

Kjennetegn: Komponent: Anvendelse: 
-P1 Multimeter Måler strøm/spenning/effekt på sekundærside. 
 

 

 

Funksjon av styring   

 

Feilfri tilstand: 

I feilfri tilstand skal multimeteret vise ca. 400V og indikere eventuell belastning på avgangene. Det 

mulig å teste overbelastning/kortslutningsvernet (PR221). Hvis det trykkes på testknappen skal 

tilhørende effektbryter løse ut. Det anbefales at testfunksjonene på effektbryterne anvendes 

regelmessig.      

Ved feil:  

Ved overbelastning/kortslutning på en av avgangene, skal tilhørende effektbryter løse ut. Resterende 

avganger skal forbli i drift ved over-belastning eller kortslutning. 



SatCon Transformator-stasjoner                     

 
 

Hæhre Entreprenør AS 
SATCON TA-F 1250kVA 
Ordre nr: 24383 
Kiosk 2 

1: Multimeter 
2: Gruppebryter styrestrøm 
3: Sikringer for styrestrøm og kontakter 
4: Lysarmatur 
 

Oversiktsbilder styring / 400/230V fordeling: 
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4.6  Wiring diagram
Connect the device according the wiring diagram. The connections are located on 
the rear of the device.

Fig. 4.4: Wiring diagram

Legend to wiring diagram

1 Connection RS-485 bus

2
Supply voltage. Power protection by a 6 A fuse, quick 
response. If being supplied from an IT system, both 
lines have to be protected by a fuse.

3 Digital inputs

4 Digital outputs (N/O contacts)

5 Measuring voltage inputs

6
Connection to the system to be monitored: The meas-
uring leads should be protected with appropriate fus-
es. 

DICDI1 DI2 DI3 DI4

DO13 DO14 DO23 DO24

DI5 DI6
A1 A2
Power

• l11  l12  l22  l32

L1 L2 L3 N

• l21 • l31

D+
RS-485

D- SH

L1

L1

I11
I12

I21
I22

I31
I32

L2

L2

L3

L3

N

N

DI1 DICDI5 DI6DI2 DI3 DI4

US

DO13 DO14

DO23 DO24

1

2

3

4
5

6
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4.7  Connection diagram voltage inputs

4.7.1 Three-phase 4-wire systems (TN, TT, IT systems)
The universal measuring device PEM533 can be used in 3-phase-4-wire systems, in-
dependent of the type of distribution system (TN, TT, IT system). 

Fig. 4.5: Connection diagram three-phase 4-wire system
(e.g. TN-S system)

4.7.2 Three-phase 3-wire system
The PEM can be used in three-phase 3-wire systems. The line conductor voltage 
must not exceed AC 400 V. 

When used in 3-wire systems, the connection type (TYPE) has to
be set to delta connection (DELTA, page 40).
For this purpose, the measuring inputs L2 and N are to be
bridged.

L1 L2 L3 N

PEM

Ri

AC 400 V / 230 V 
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Fig. 4.6: Connection diagram three-phase 3-wire system

4.7.3 Connection via voltage transformers
The coupling via measuring current transformers allows the use of the measuring 
device in medium and high voltage systems. The transformation ratio can be ad-
justed in the PEM533 (1…2200).

Fig. 4.7: Connection diagram 3-wire system via voltage transformers

L1 L2 L3

PEM

Ri

AC 400 V

N

L1 L2 L3 N

PEM

Ri

LV / MV / HV
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4.8  Digital inputs 
The universal measuring device PEM533 provides 6 digital inputs. The inputs are 
supplied by a galvanically isolated DC 24 V voltage. Through an external wiring a 
current of at least Imin > 2.4 mA must flow in order to trigger the inputs. 

4.9  Digital outputs
The universal measuring device PEM533 features 2 configurable outputs 
(N/O contact).

Rated operational 
voltage AC 230 V DC 24 V AC 110 V DC 12 V

Rated operational 
current 5 A 5 A 6 A 5 A

DI1 DICDI5 DI6DI2 DI3 DI4

DO13 DO14

DO23 DO24
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6.  Operation

6.1  Getting to know the operating elements 

Fig. 6.1: Operating elements

Legend to operating elements

No. Element Description

1 LED kWh
Pulse output, See “LED indication” on page 32.

2 LED kvarh

3 LC display

4
"V/I" button

      

Display mean values and total values (current, voltage)
in the menu: 
in case of numerical values: move the cursor one position 
to the left

5
"POWER" button 

        

Display power-related measured quantities 
in the menu: go up one entry
in case of numerical values: increase the value

1 2

3

4 5 6 7

kvarhkWh
PEM533

LINETRAXX®

V/I POWER HARMONICS ENERGY

OK
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6.2  LCD testing
Pressing both the "POWER" and "HARMONICS" buttons simultaneously for > 2 sec-
onds enters the LCD testing mode. During testing, all LCD segments are illuminat-
ed for one second and then turned off for 1 second. This cycle will be repeated 3 
times. After completion of the test run, the device automatically returns to its nor-
mal display mode.

Fig. 6.2: Display during an LCD test

6
"HARMONICS" button

       

Display harmonics
in the menu: move down one entry
in case of numerical values: reduce the value

7
"ENERGY" button
     OK

Press > 3 s: toggling between setup menu and standard 
display
Display measured values: Active and reactive energy 
import / active and reactive energy export (line 5)
in the menu: selection of the parameter to be edited
confirm entry
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6.3  Getting to know standard display areas
The display can generally be divided into five areas.

Fig. 6.3: Display areas

Legend to the display areas

1 Displays the indicators for digital input and output status 
(DI status, DO status)

2 Measured values

3 Harmonic Distortion HD, 
unbalance (unb), quadrant, measurement units

4

Displays energy information such as active energy (import, export, 
net energy and total energy in kWh), reactive energy (import, export, 
energy net amount and total energy in kvar), apparent energy (Sges in 
kVAh)

5

Displays parameters relating to voltage, current, fundamental com-
ponent, power, total harmonic distortion THD, TOHD, TEHD (2nd 
…31st harmonics) k-factor, unbalance (unb), phase angle for 
voltages and currents, demands 

1

2

3

4

5
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Description of standard display indications (ranges 1, 3 and 4) 

Fig. 6.4: Standard display indications

Area Segments Symbol description

1
 DI open DI closed

 DO open DO closed

3 V, kV, A, %, Hz
Measurement units for 
U, I, THD, f  

kW, MW, kvar, 
kVA, MVA
Measurement units for 
P, Q, S

Current value expressed 
as a percentage

inductive, capacitive

C1
Status commu-
nication inter-
face Alarm symbol Quadrant

4 IMP kWh
Active energy 
import

EXP kWh
Active energy 
export

NET kWh
Active energy 
net amount

TOT kWh
Total active 
energy 

IMP kvarh
Reactive 
energy import

EXP kvarh
Reactive 
energy export

NET kvar
Reactive 
energy net 
amount

TOT kvarh
Total reactive 
energy

kVAh
Apparent 
energy

Q1

Q4Q3

Q2
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6.4  Power and current demand (Demand display)
The demands are indicated on the display according to the following scheme:

Fig. 6.5: Display: peak demand

No. Description

1 Peak demand value

2 Peak demand timestamp (date): JJJJ.MM.TT

3 Peak demand timestamp (time): HH:MM:SS

4

Demand displays: 
I1: I1
I2: I2
I3: I3
P: Active power demand P 
q: Reactive power demand Q 
S: Apparent power demand
DMD: Demand
MAX Maximum
TM: this month
LM: last month

1

2

3

4



Operation

32 PEM533_D00013_00_M_XXEN/02.2014

6.5  LED indication
The universal measuring device features two red LEDs on its front panel: kWh and 
kvarh.
The two LED indicators are used for the indication of kWh and kvar, if the EN PULSE 
function is enabled. The setting can be carried out in the setup menu using the but-
tons on the front or via the communications interface (only).
The LEDs flash each time a certain amount of energy is reached (1 kWh 
resp.1 kvarh). 
The amount of energy displayed corresponds to the amount of energy converted 
by the measuring device. In order to determine the actual amount of energy, the 
flashing frequency can be calculated from the CT ratio and the pulse constant.

6.6  Standard display
The universal measuring device automatically shows the default display screen, if 
there is no button pressed for 3 minutes in the Setup mode.
 

Fig. 6.6: Standard display

6.7  Data display
There are four buttons on the display to view measuring data: "V/I", "POWER , "HAR-
MONICS" and "ENERGY". The following tables illustrate how to retrieve individual 
values.

First line

Second line

Third line

Fourth line

Fifth line

Right columnLeft column
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6.7.1 "V/I" button

Left column Right column First line Second line Third line Fourth line

TOT

V
A
W Ø U Ø I Pges Power factor λ

U1
U2
U3

UAVG

V
UL1 UL2 UL3 Ø ULN

U1-2
U2-3
U3-1
UAVG

V
UL1L2 UL2L3 UL3L1 Ø ULL

I1
I2
I3

IAVG

A
I1 I2 I3 Ø I

I4 A I4
F Hz F
U 

unb % Unbalance U

I
unb % Unbalance I

U1
PA     U2

U3

Phase angle 
UL1

Phase angle 
UL2

Phase angle 
UL3

I1
PA      I2

I3

Phase angle 
I1

Phase angle 
I2

Phase angle 
I3

I1
DMD I2

I3
IAVG

A Demand I1 Demand I2 Demand I3 Ø Demand I

I1
DMD 
MAX 
TM

A Peak demand 
I1 this month JJJJ.MM.TT  hh:mm:ss

I2
DMD 
MAX 
TM

A Peak demand 
I2 this month JJJJ.MM.TT  hh:mm:ss

I3
DMD 
MAX 
TM

A Peak demand 
I3 this month JJJJ.MM.TT  hh:mm:ss
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Table 6.1: Display possibilities via the "V/I" button

6.7.2 "POWER" button

I1
DMD 
MAX 
LM

A Peak demand 
I1 last month JJJJ.MM.TT  hh:mm:ss

I2
DMD 
MAX 
LM

A Peak demand 
I2 last month JJJJ.MM.TT  hh:mm:ss

I3
DMD 
MAX 
LM

A Peak demand 
I3 last month JJJJ.MM.TT  hh:mm:ss

Left column Right column First line Second line Third line Fourth line

* P1
P2
P3

PTOT

kW
kW
kW

PL1
* PL2

* PL3
* Pges

*q1
q2
q3

qTOT

var
var
var

QL1
* QL2

* QL3
* Qges

*S1
S2
S3

S TOT

kVA
kVA
kVA

SL1
* SL2

* SL3
* Sges

*PF1
PF2
PF3

PFTOT

λL1
* λL2

* λL3
* λges

*dPF1
dPF2
dPF3
dTOT

Displacement 
factor 

cos (φ)L1
*

Displacement 
factor cos 

(φ)L2
*

Displacement 
factor cos 

(φ)L3
*

TOT

W
var
VA Pges Qges Sges λges

DMD
W

var
VA

Demand P Demand Q Demand S Demandλ

Left column Right column First line Second line Third line Fourth line
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Table 6.2: Display possibilities via the "POWER" button

Note: 
*  In "DELTA" mode, the display is skipped.

P
DMD
MAX
TM

Peak demand P 
this month JJJJ.MM.TT  hh:mm:ss

Q
DMD
MAX
TM

var Peak demand   
Q this month JJJJ.MM.TT  hh:mm:ss

S
DMD
MAX
TM

VA Peak demand S 
this month JJJJ.MM.TT  hh:mm:ss

P
DMD
MAX
LM

W Peak demand P 
last month JJJJ.MM.TT  hh:mm:ss

Q
DMD
MAX
LM

var Peak demand 
Q  last month JJJJ.MM.TT  hh:mm:ss

S
DMD
MAX
LM

VA Peak demand S 
last month JJJJ.MM.TT  hh:mm:ss

Left column Right column First line Second line Third line Fourth line
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6.7.3 "HARMONICS" button

Left column Right column First line Second line Third line Fourth line

THD U1
U2
U3

UAVG

% THDUL1 THDUL2 THDUL3 Ø THDULN

THD I1
I2
I3

IAVG

% THDI1 THDI2 THDI3 Ø THDI

1
2
3

k-factor I1 k-factor I2 k-factor I3

U
THD
Even

% TEHDUL1 TEHDUL2 TEHDUL3 Ø TEHDULN

I
THD
Even

TEHDI1 TEHDI2 TEHDI3 Ø TEHDI

U
THD
ODD

TOHDUL1 TOHDUL2 TOHDUL3 Ø TOHDULN

 I
THD
ODD

TOHDI1 TOHDI2 TOHDI3 Ø TOHDI

HD2 U1
U2
U3

UAVG

% 2nd harmonic UL1 2nd harmonic UL2 2nd harmonic UL3 Ø 2nd harmonic ULN

HD2 I1
I2
I3

IAVG

% 2nd harmonic I1 2nd harmonic I2 2nd harmonic I3 Ø 2nd harmonic I 

HD3 U1
U2
U3

UAVG

% 3rd harmonic UL1 3rd harmonic UL2 3rd harmonic UL3 Ø 3rd harmonic ULN

…
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Table 6.3: Display possibilities via the "HARMONICS" button

6.7.4 "ENERGY" button
Switches through the displays of the fifth line:

Table 6.4: Display possibilities via the "ENERGY" button

HD31 U1
U2
U3

UAVG

% 31st harmonic UL1
31st harmonic 
UL2

31st harmonic 
UL3

Ø 31st harmonic 
ULN

HD31 I1
I2
I3

IAVG

% 31st harmonic I1 31st harmonic I2 31st harmonic I3 Ø 31st harmonic I 

Left column Right column Value

IMP kWh Active energy import

EXP kWh Active energy export

nEt kWh Active energy net 
amount

TOT kWh Total active energy

IMP kvarh Reactive energy import

EXP kvarh Reactive energy export

nEt kvarh Reactive energy net 
amount

TOT kvarh Total reactive energy

S kVAh Apparent energy

Left column Right column First line Second line Third line Fourth line
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6.8  Setup using the button at the device
Press the "ENERGY" button (> 3 s) to access the Setup mode. 
Press the "ENERGY" button again (> 3 s) to return to the display mode.

6.8.1 Setup: Function of the buttons
The meanings of the buttons in the SETUP mode are indicated below each button:

"V / I"
Arrow button " ": Moves the cursor to the left by one position if the parameter 

being changed is a numerical value

"POWER"
Arrow button " " : To move up in the menu or increments a value

"„HARMONICS"
Arrow button "   " : Goes back to the last parameter in the menu or decrements a 

numeric value.

"ENERGY"
Enter button: To confirm the value entered

6.8.2 Setup: Overview diagram menu
The following diagram will help you to familiarise yourself with the menu:

To change parameters you must first enter the password.
(factory setting: 0)
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Fig. 6.7: Setup: Adjustment options

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

PROGRAMMING

Enter password    PASWORD

Change password  PAS SET

Set date    DAT

Presetting 
demands    DMD SET

Presetting 
energy values   ENGY SET

Set time   CLK

Trigger mode
digit. output   DO SET

Info   INFO

Device button

System settings   SYS SET

Clear memory   CLR SET

Communications
interface  COM1 SET

Presetting 
energy pulsing  PULS SET Activate energy pulsing   EN PULSE

Enter new password     NEW PAS

Select connection type               TYPE

Voltage transformer transf. ratio  PT

Set baud rate   BAUD

CT transformation ratio   CT

Set pulse constant  EN CONST

Clear energy values  CLR ENGY

Clear max/min values  CLR MXMN

Clear peak demand  CLR PDMD

Reactive energy import  IMP kvarh

Active energy export  EXP kWh

Active energy import  IMP kWh

Reactive energy export  EXP kvarh

Apparent energy   S kVAh

Serial number

Date update   UPDAT

Protocol version   PROVER

Software version   SW-VER

Set address   ID

Parity bit   CONFIG

kVA calculation method     KVA SET

Power factor rule           PF SET

Sliding Windows   NUM

Measuring period  PERIOD

DO1 control   DO1 Control

Change polarity  I3   I3 REV

Change polarity  I2  I2 REV

Change polarity  I1  I1 REV

DO2 control   DO2 Control

Clear pulse counter  CLR DIC

Clear event memory  CLR SOE

Duration of 
display lighting    BLTO SET

   

> 3 sENERGY/OK



Operation

40 PEM533_D00013_00_M_XXEN/02.2014

6.9  Setup: possibilities 
The table shows the messages indicated on the display, their meaning and the set-
ting possibilities.

Display entry
Level 1   

Level 2
Parameters Description Setting options

Factory
setting

PROGRAM-
MING Setup mode

PASWORD Password Enter password / 0

PAS SET Change password? YES/NO NO

NEW PAS New password Enter new password 0000…9999 0

SYS SET System settings YES/NO NO

Type Type of connec-
tion 

Select type of con-
nection

WYE/DELTA/
DEMO WYE

PT Voltage trans-
former

Select transformer 
ratio for the voltage 
transformer

1…2200 1

CT Measuring cur-
rent transformers

Select CT trans-
former ratio

1…30,000 (1 A)
1… 6,000 (5 A) 1

PF SET Power factor rule Power factor rule* IEC/IEEE/-IEEE IEC

KVA SET S calculation 
method ** V/S V

I1 REV I1 CT I1 Change CT polar-
ity YES/NO NO

I2 REV I2 CT I2 Change CT polar-
ity YES/NO NO

I3 REV I3 CT I3 Change CT polar-
ity YES/NO NO

COM 1 SET Configure communications interface YES/NO NO

ID
Address for 
measuring 
device

Set address for 
measuring device 1-247 100

Baud Baud rate Set baud rate 1200/2400/4800/
9600/19200 bps 9600

CONFIG Parity bit Configuration
Parity bit

8N2/8O1/8E1/
8N1/8O2/8E2 8E1
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DMD SET Demand measurement on/off YES/NO NO

PERIOD Length of meas-
urement period

Set the measure-
ment period for 
demand measure-
ment

1, 2, 3, 5, 10, 15, 
30, 60 (minutes) 15

NUM
Number of meas-
urement periods 
for Sliding 
Window

Set the number of
sliding 
windows

1…15 1

PULS SET Set pulse output YES/NO NO

EN PULSE Energy 
pulsing

Activate kWh and 
kvar energy pulsing YES/NO NO

EN CONST Pulse constant
Number of LED 
pulses per amount 
of energy

1K 1K

ENGY SET Presetting of energy values YES/NO NO

IMP kWh Active energy 
import

Presetting of active 
energy import

0…
999,999,999 0

EXP kWh Active energy 
export

Presetting of active 
energy export

0…
999,999,999 0

IMP kvarh Reactive energy 
import

Presetting of reac-
tive energy import

0…
999,999,999 0

EXP kvarh Reactive energy 
export

Presetting of reac-
tive energy export

0…
999,999,999 0

S kVah Apparent energy Presetting of appar-
ent energy

0…
999,999,999 0

DO SET Change trigger mode for digital outputs YES/NO NO

DO1 Operating mode 
DO1

Set operating mode 
DO1 NORMAL/ON/OFF NOR-

MAL

DO2 Operating mode 
DO2

Set operating mode 
DO2 NORMAL/ON/OFF NOR-

MAL

CLR SET Clear memory YES/NO NO

CLR ENGY Clear energy val-
ues

Clear kWh, kvar and 
kVAh YES/NO NO

CLR MXMN Clear Max and 
Min values

Clear Max and Min 
values of this month YES/NO NO

Display entry
Level 1   

Level 2
Parameters Description Setting options

Factory
setting
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Table 6.5: Setup adjustment options 

CLR PDMD Clear peak 
demand

Clear values peak 
demand of this 
month

YES/NO NO

CLR DIC Clear pulse coun-
ter YES/NO NO

CLR SOE Clear event mem-
ory Clear event memory YES/NO NO

DAT Date Set current date YY-MM-DD /

CLK Time Set current time HH:MM:SS /

BLTO SET Display lighting Time duration until 
the display gets dark

0…59 
(minutes) 3

Info Device informa-
tion read only YES/NO NO

SW-VER Software version / /

PRO VER Protocol version 50 means V5.0 / /

UPDAT Date Software 
update jjmmtt / /

Serial number Serial number 
device / /

Display entry
Level 1   

Level 2
Parameters Description Setting options

Factory
setting
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Comments on the table above 

* Power factor λ rules

"IEEE" and "–IEEE" only differ by reversed signs.

** There are two different methods for the calculation of the apparent 
power S:

The calculation method can be selected: 
V = Vector method
S = Scalar method

Quadrant 3

Power factor (-)
Active power export (-)
Reactive power export (-)

Quadrant 4

Power factor (+)
Active power import (+)
Reactive power export (-)

Quadrant 1

Power factor (+)
Active power import (+)
Reactive power import (+)

Quadrant 2

Power factor (-)
Active power export (-)
Reactive power import (+)

IEC

Reactive power import

Active power import

Quadrant 3

Power factor (-)
Active power export (-)
Reactive power export (-)

Quadrant 4

Power factor (+)
Active power import (+)
Reactive power export (-)

Quadrant 1

Power factor (-)
Active power export (+)
Reactive power import (+)

Quadrant 2

Power factor (+)
Active power export (-)
Reactive power import (+)

IEEE

Reactive power import

Active power import

Sges  =              Pges
2 + Qges

2

Vector method V: Scalar method S:

Sges = SL1 + SL2 + SL3
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6.10  Configuration example: 
Setting measuring current transformer 

Ratio 1000 : 5 (= 200)

Button
Indication 
display Description

ENERGY > 3 s PROGRAMMING

PASWORD ****

OK 
(or password)

PASWORD 0 0 flashes

OK PASWORD 0 0 Factory setting 

PAS SET NO

SYS SET NO

OK SYS SET NO NO flashes

or SYS SET YES YES flashes

OK SYS SET YES

TYPE WYE Factory setting

PT 1 Factory setting

CT 1 Factory setting

OK CT 1 1 flashes (units place)

 CTERR    0 0 flashes (units place)

CTERR  00 0 on the left flashes (tens place)

CTERR 0 0 0 on the left flashes (hundreds place)

CT 200 2 flashes

OK CT 200 CT ratio 200 adjusted

OK > 3 s Standard display
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HMS - datablad 
 

Material: 60004396 POWERSIL® FLUID TR 50 
 

Versjon: 1.7 (NO)     Trykningsdato: 07.09.2009     Gjennomgått den: 20.11.2008 
 

 

Side: 1/6 

 

1 Stoff-/tilberednings- og firmabetegnelse 
 

1.1 Stoffets/produktets navn 
 

 Handelsnavn: POWERSIL® FLUID TR 50 
 

1.2 Stoffets/produktets bruk: Industriell.  

Kjemisk intermediat  
 

 

1.3 Firmanavn 
 

 Produsent/leverandør: Wacker Chemie AG  
 Vei/postboks: Hanns-Seidel-Platz 4 
 Nasj.kjennet./postnr./sted: D 81737 München 
 Telefon: +498962790  
 Telefax: +498962791770 
 

 Opplysning om HMS-databladet: Telefon +49/(0) 8677/83-4888 
  Telefax +49/8677/83-5590 
  e-post WLCP-MSDS@wacker.com 
 

1.4 Telefonnr ved ulykker 
 

 Informasjon ved uheil (tysk): Bedriftens brannvesen +49/(0) 8677/83-2222 
 Informasjon ved uheil (internasjonalt): National Response Center +49/(0) 621/60-43333 
 

2 Eventuell risiko 
 

2.1 Rubrisering: 
 

 R-Setn. Betegnelse 
 R- - 
 

3 Sammensetning/opplysninger om bestanddeler 
 

3.1 Kjemisk karakterisering  (enkeltstoff): 
 

 Kjemisk karakterisering 
 polydimetylsiloxan  
 

4 Førstehjelps forholdsregler 
 

4.1 Generelt: 
 Ved uhell eller illebefinnende kontakt lege vis etiketten hvis mulig.  
 

4.2 Etter innånding: 
 Sørg for frisk luft.  
 

4.3 Etter hudkontakt: 
 Produktet fjernes mekanisk med papir eller tekstil. Vask med rikelig vann eller vann og såpe. 

Søk legeråd ved synlig hudendring eller plager (vis etiketten eller HMS-databladet hvis mulig).
 

4.4 Etter øyekontakt: 
 Skyll straks med rikelig vann. Ved vedvarende irritasjon kontakt lege. 
 

4.5 Etter svelging: 
 Drikk rikelig vann i små porsjoner. Ikke frremkall oppkast. 
 

5 Forholdsregler ved brannslukning 
 

5.0 Generelt: 
 -  
 

5.1 Egnede brannslukningsmidler: 
 vanntåke , slukningspulver , alkoholbestandig skum , kulldioksid , sand . 
 



 

 
 

 

HMS - datablad 
 

Material: 60004396 POWERSIL® FLUID TR 50 
 

Versjon: 1.7 (NO)     Trykningsdato: 07.09.2009     Gjennomgått den: 20.11.2008 
 

 

Side: 2/6 

5.2 Av sikkerhetsgrunner uegnede brannslukningsmidler: 
 vanndusjstråle , vannstråle . 
 

5.3 Spesiell risiko ved selve stoffet eller tilberedningen, forbrenningsprodukter av det eller gass 
som utvikles: 

 bortfaller  
 

5.4 Spesielt verneutstyr ved brannslukning: 
 Bruk åndedrettsvern som er uavhengig av omgivelsesluften.  
 

6 Forholdsregler ved ufrivillig utslipp 
 

6.1 Forsiktighetsregler gjeldende personer: 
 Ved spill gjöres oppmerksom på sklifare. Gå ikke på spilt materiale. 
 

6.2 Miljøvernforholdsregler: 
 Skal ikke slippes ut til vannmiljø, avløp og miljøet. Spilt vaeske demmes opp av egnet 

materiale (f.eks jord). Stopp lekkasjen hvis dette kan gjores sikkert. 
 

6.3 Metoder for rensing/opptak: 
 Tas opp mekanisk og deponeres forskriftsmessig. Ved små mengder: Tas opp med væskebindende 

materiale, f.eks. kiselgur og deponeres forskriftsmessig. Større mengder oppdemmes og pumpes 
opp i egnede beholdere. Det eventuelt gjenværende glatte belegg fjernes med biologisk 
nedbrytbart vaskemiddel/såpeløsning eller annet egnet middel. Påfør sand eller annet inert 
kornet materiale for å få bedre grep. 

 

7 Håndtering og lagring 
 

7.0 Generelt: 
 Ingen spesielle vernetiltak nødvendig.  
 

7.1 Håndtering 
 

 Instrukser for sikker behandling: 
 Sølt substans fører til større sklifare.  
 

 Instrukser for brann- og eksplosjonsvern: 
 Følg generelle regler for forebyggende brannvern.  
 

7.2 Lagring 
 

 Krav til lagerrom og containere: 
 ikke kjent  
 

 Instrukser for sammenlagring: 
 bortfaller  
 

 Ytterligere opplysninger om lagerbetingelser: 
 Emballasjen skal holdes tett lukket. Oppbevares kjølig og tørt. 
 

8 Eksponeringsbegrensning og personlig verneutstyr 
 

8.1 Grenseverdier for eksponering 
 

 Grenseverdier for luft på arbeidsplassen: 
 bortfaller 
 -  
 

8.2 Begrensning og overvåking av eksponeringen 
8.2.1 Begrensning og overvåking av eksponeringen på arbeidsplassen 
 

 Generelle verne- og hygieneforholdsregler: 
 Følg allmenne hygieniske forholdsregler ved håndtering av kjemiske stoffer. Det må ikke spises 

eller drikkes under arbeidet. 
 

 Personlig verneutstyr: 
 Åndedrettsvern: 
 ikke nødvendig . 
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 Håndbeskyttelse: 
 Anbefaling: Vernehansker av butylgummi , Vernehansker av nitrilgummi . 
 

 Øyevern: 
 Anbefaling: vernebriller . 
 

8.2.2 Begrensning og overvåking av miljøeksponeringen: 
 Skal ikke slippes ut til vannmiljø eller til miljøet.  
 

9 Fysikalske og kjemiske egenskaper 
 

9.1 Generelle opplysninger 
 Form.................................: vaeske 
 Farge................................: fargeloes 
 Lukt.................................: luktfri 
 

9.2 Viktig opplysninger om beskyttelse av helse, miljo og sikkerhet 
Metode 
(67/548/EØF): 

 Smeltepunkt..........................: bortfaller   
 Kokepunkt............................: bortfaller   
 Flammepunkt..........................: > 240 °C (ISO 2719) 
 Tenningstemperatur...................: > 340 °C (ISO 2592) 
 Nedre eksplosjonsgrense..............: bortfaller   
 Øvre eksplosjonsgrense...............: bortfaller   
 Damptrykk............................: bortfaller   
 Tetthet..............................: 0,96 g/cm³ ved 20 °C (ISO 3675) 
 Oppløselighet i vann.................: praktisk uoppløselig ved 20 °C  
 pH-Verdi.............................: ikke brukbar   
 Viskositet (kinematisk)..............: 40 mm²/s ved 40 °C  (ISO 3104) 
 

 
 

10 Stabilitet og reaktivitet 
 

10.0 Generelt: 
 Ved fagkyndig lagring og håndtering ingen farlige reaksjoner kjent.  
 

10.1 Betingelser som må unngåes: 
 ikke kjent  
 

10.2 Stoffer som må unngåes: 
 ingen kjent(e)  
 

10.3 Farlige spaltningsprodukter: 
 Ved forskriftsmessig lagring og håndtering: ingen kjent(e) . Målinger ved temperaturer fra ca. 

150 °C har vist at det ved oksidativ nedbrytning avspaltes små mengder formaldehyd. 
 

11 Opplysninger om toksikologi 
 

11.0 Generelt: 
 De påfølgende oppførte toksikologiske resultater ble nàdd ved forsøk med lignende produkter. 

Etter dagens kunnskapsnivaa fysiologisk kompatibel. Etter dagens kunnskapsniva hverken mutagen 
kreftfremkallende eller teratogen. 

 

11.1 Opplysninger om toksikologi 
 

 Akutt toksisitet (klassifiseringsrelevante LD50/LC50-verdier): 
 Fremstilling Verdi/verdiområde Spesielle typer Kilde 
 oral > 5000 mg/kg rotte  litterature 
 dermal > 2008 mg/kg rotte (Limittest) forsØksrapp. 
 

 Primær irriterende virkning: 
 Fremstilling Virkning organismer/testsystem Kilde 
 hud ikke irriterende kanin forsØksrapp. 
 Øye mildt irriterende kanin forsØksrapp. 
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 Sensibilisering: 
 Fremstilling Virkning Testart Spesielle typer Kilde 
 hud ikke allergifremkallende Magnusson-

Kligmann 
marsvin forsØksrapp. 

 

 Tilleggsopplysninger: 
 -  
 

 Holdepunkter for arveanleggs-forandrende potensiale: 
 Testsystem Virkning Kilde 
 Bacterial Reverse Mutation Test ikke mutagen forsØksrapp. 
 

11.2 Erfaringer fra mennesker: 
 Plasterprøve: Produktet har god forenlighet med huden. 
 

11.3 Ytterligere toksikologiske instrukser: 
 -  
 

12 Opplysninger ang. økologi 
 

12.1 Okotoksisitet 
 Spesielle typer Testart Eksp. tid Resultat Kilde 
 Goldorfe (Leuciscus idus) akutt 96 h 200 mg/l (LC0) litteratur 
 

 Ifølge erfaringer hittil forventes ingen fisketoksisitet.  
 

 Reaksjon i renseanlegg (bakterietoksisitet: åndedretts-/formeringshemming): 
 Testsystem Eksp. tid Resultat Kilde 
 Pseudomonas putida  > 1000 mg/l (EC50) litteratur 
 

 Etter dagens erfaringer forventes ingen uheldige innvirkninger på renseanlegg.  
 

12.2 Mobilitet 
 

 Danner en tynn oljefilm på vannoverflaten. Adsorberes av svevedeler. Utskilling ved 
sedimentering.  

 
 

12.3 Persistens og nedbrytbarhet 
 

 Bionedbryting / tilleggsopplysninger: 
 Biologisk ikke nedbrytbart. Polydimetylsiloksaner er i ei viss utsrekning nedbrytbare ved 

abiotiske prosesser. 
 

 Tilleggsopplysninger: 
 Elimineres ved adsorbering i aktivt slam.  
 

12.4 Fare for biologisk akkumulering 
 

 Bioakkumulering usannsynlig.  
 

12.5 Andre skadelige virkninger 
 

 -  
 

12.6 Ytterligere henvisninger 
 

 Generelt: 
 Ved fagkyndig håndtering og bruk forventes ingen miljøproblemer.  
 

13 Instruks for avfallshåndtering 
 

13.1 Produkt 
 

 Anbefaling: 
 Materiale som ikke kan brukes eller finne kjemisk gjenvinning må bringes til en godkjent 

bedrift for avfallsbehandling i henhold til stedlige forskrifter.  
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13.2 Ikke rengjort emballasje 
 

 Anbefaling: 
 Emballasjen må tømmes fullstendig (dryppfri, rislefri, sparkelren). Emballasjen skal 

overensstemmende med de til enhver tid gjeldende lokale/nasjonale bestemmelser tilføres 
gjenbruks- hhv. utnyttelsesformål. 

 

14 Transportforskrifter 
 

14.1 Landtransport ADR og RID: 
 

 Veitransport ADR: 
 Vurdering....................: ikke farlig gods 
 
 Jernbane RID: 
 Vurdering....................: ikke farlig gods 
 

14.2 Skipstransport IMDG-Code 
 Vurdering....................: ikke farlig gods 
 

14.3 Flytransport ICAO-TI/IATA-DGR 
 Vurdering....................: ikke farlig gods 
 

14.4 Transport/tilleggsopplysninger 
 

 Informerende område til punkt 14. Transportforskrifter: 
 Avdeling for service på farlig gods, faks +49(0)8677/83-5589, telefon +49(0)8677/83.4950 
 

15 Forskrifter 
 

15.1 Merking (EF) 
 

 R-Setn. Betegnelse 
 R- - 
 

 S-setn. Betegnelse 
 S- - 
 

15.2 Nasjonale forskrifter: 
 

 P-No.: P-93854  
 

15.3 Andre internasjonale ordninger 
 

 Informasjon om internasjonal registrering 
Oppført i eller i overensstwemmende med følgemde lister: 

 IECSC  - China 
 EINECS - Europe 
 ENCS   - Japan 
 PICCS  - Philippines 
 ECL    - Korea 
 DSL    - Canada 
 TSCA   - USA 
 AICS   - Australia 
 

16 Andre opplysninger 
 

16.1 Produkt 
 

 Disse data beskriver utelukkende sikkerhetskravene til produktet/produktene og bygger på status 
quo for vår viten. De gir ingen garanti for egenskaper ved det produkt/de produkter som er 
beskrevet, i gjeldende lovbestemmelsers betydning for garanti. 
Leveringsspesifikasjonene finner De i de respektive produktdatablader. 
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16.2 Tilleggsopplysninger: 
 

 Komma i numeriske oppgaver anngir desimalpunktet. Loddrette streker på venstre kant viser til 
endringer i forrige versjon. Denne utgaven erstatter alle tidligere. 

 
- Slutten på HMS-databladet - 
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SAMSVARSERKLÆRING

24383  -

Undertegnede erklærer at lavspenningsutstyr og apparater er 

LDV EMC Maskindirektivet

EN 60898 EN 50082-1 EN 60204-1

EN 60947-2 EN 50082-2

EN 60439-1 EN 50081-1

EN 60439-3

EN 60439-4

EN 60439-5

Ferdig produkt er testet i henhold til vår Kvalitetssikring (KS)

Produsentens navn AS SATEMA-MOELV

Ordre nummer

Adresse Industriveien 15

2391 Moelv

Anlegg TA-F 1250KVA

montert i overenstemmelse med montasjeanvisninger og 

Fordelingsidentifikasjon Kiosk 2

Netttype/frekvens 22/11//0,415KV 50Hz

Produksjonsår 2015

Rutine  2.4.0   Kontroll og prøving

Rutine  2.4.1   Løpende kontroll

Rutine  2.4.2   Sluttkontroll

el.data angitt i kataloger fra produsenter/leverandører.

Normer Normer Norm 

Produksjonsansvarlig

          AS SATEMA MOELV

          Tore Persson     D.L.

          

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

Dato 31.08.2015

Saksbehandler Eirik Strandum

x

x

M:\PROSJEKTER\BYGGSTRØM\24383\Kiosk 1\Dokumentasjon\DOK\KIOSK1\Samsvarserklæring1Side 1
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Extended Product Type:
Product ID:
EAN:
Catalog Description:
Long Description:

EAN:
Minimum Order Quantity:
Customs Tariff Number:

Product Net Width:
Product Net Height:
Product Net Depth:
Product Net Weight:

Package Level 1 Units:
Package Level 1 Width:
Package Level 1 Height:
Package Level 1 Length:
Package Level 1 Gross Weight:
Package Level 1 EAN:

RoHS Status:

Number of Poles:
Number of Protected Poles:
Power Loss:
Product Main Type:
Product Name:
Rated Current (In):
Rated Residual Current:
Rated Short-Circuit Capacity ( Icn
):
RoHS Date:
Standards:
Tripping Characteristic:
Type of Residual Current:

Declaration of Conformity - CE:

Object Classification Code:

General Information
DS202C M A-C16/0,3 
2CSR272140R3164 
8012542120551 
DS202C M A-C16/0,3 - RCBo 
The DS202C series RCBO is a 2P in two-modules device for the protection of end user
single-phase circuits against overload and short-circuit currents; protection against the
effects of sinusoidal alternating and direct pulsating earth fault currents; protection against
indirect contacts and additional protection against direct contacts (with sensitivity = 30 mA).

Categories
Products »  Low Voltage Products and Systems »  Modular DIN Rail Products »  Residual Current Devices RCDs »  Residual
Current Breakers with Overload Protection RCBo

Ordering
8012542120551
1 piece
85389099

Dimensions
0.036 m
0.083 m
0.067 m
0.239 kg

Container Information
5 piece
0.253 m
0.088 m
0.108 m
1.446 kg
8012542120568

Environmental
Following EU Directive 2002/95/EC August 18, 2005 and amendment

Additional Information
2
2
Per Pole 11.3 W
DS202C
Residual Current Breaker with Overload Protection
16 A
300 mA
(230 / 400V AC) 10 kA

20090529
IEC EN 61009
C
A type

Certificates and Declarations (Document Number)
ITSCE182DS202CM;

Classifications
Q

DS202C M A-C16/0,3



  



Extended Product Type:
Product ID:
EAN:
Catalog Description:
Long Description:

EAN:
Minimum Order Quantity:
Customs Tariff Number:

Product Net Width:
Product Net Depth:
Product Net Height:
Product Net Weight:

Package Level 1 Units:
Package Level 1 Width:
Package Level 1 Length:
Package Level 1 Height:
Package Level 1 Gross Weight:
Package Level 1 EAN:

Ambient Air Temperature:

Reference Temperature for Tripping
Characteristics:
Resistance to Shock acc. to IEC
60068-2-27:
Resistance to Vibrations acc. to IEC
60068-2-6:
Environmental Conditions:

RoHS Status:

Standards:

Number of Poles:
Tripping Characteristic:
Rated Current (In):
Rated Operational Voltage (Ue):
Power Loss:

Rated Insulation Voltage (Ui):

Operational Voltage:

Rated Frequency (fr):
Rated Short-Circuit Capacity ( Icn

General Information
S204M-C2 
2CDS274001R0024 
4016779550680 
Miniature Circuit Breaker - S200M - Number of Poles 4 - Tripping characteristic C 
System pro M compact S200M miniature circuit breakers are current limiting. They have two
different tripping mechanisms, the delayed thermal tripping mechanism for overload
protection and the electromechanic tripping mechanism for short circuit protection. They are
available in different characteristics (B,C,D,K,Z), configurations (1P,1P+N,2P,3P,3P+N,4P),
breaking capacities (up to 10 kA at 230/400 V AC) and rated currents (up to 63A). All MCBs
of the product range S200M comply with IEC/EN 60898-1 and IEC/EN 609 47-2, allowing the
use for residential, commercial and industrial applications. Bottom-fitting auxiliary contact
can be mounted on S200M to save 50% space. 

Categories
Products »  Low Voltage Products and Systems »  Modular DIN Rail Products »  Miniature Circuit Breakers MCBs

Ordering
4016779550680
1 piece
85362090

Dimensions
70.0 mm
69.0 mm
88.0 mm
0.500 kg

Container Information
1 piece
92.0 mm
78.0 mm
80.0 mm
0.510 kg
4016779606400

Environmental
Operation -25 … +55 °C
Storage -40 ... +70 °C
30 °C

25g, 2 shocks, 13 ms

5g, 20 cycles at 5...150...5 Hz with load 0.8 In

28 cycles
with 55 °C / 90-96%
and 25 °C / 95-100%
Following EU Directive 2002/95/EC August 18, 2005 and amendment

Technical
IEC/EN 60898-1
IEC/EN 60947-2
4
C
2.00 A
400 V AC
7.2 W
Per Pole 1.8 W
Phase to Ground 250 V AC
Phase to Phase 500 V AC
Maximum 440 V AC
Maximum 125 V DC
Minimum 12 V AC
Minimum 12 V DC
50 / 60 Hz
10 kA

S204M-C2



):
Rated Ultimate Short-Circuit
Breaking Capacity (Icu):
Rated Service Short-Circuit
Breaking Capacity (Ics):
Energy Limiting Class:
Overvoltage Category:
Pollution Degree:
Rated Impulse Withstand Voltage
(Uimp):

Dielectric Test Voltage:
Housing Material:
Actuator Type:
Actuator Marking:
Contact Position Indication:
Degree of Protection:
Remarks:
Electrical Endurance (Nelec):
Mechanical Endurance (Nendu):
Terminal Type:
Screw Terminal Type:
Connecting Capacity:

Tightening Torques:
Recommended Screw Driver:
Mounting on DIN Rail:

Mounting Position:

Tightening Torques UL/CSA:

Declaration of Conformity - CE:

E-nummer:
ETIM 4.0:
ETIM 5.0:
Object Classification Code:

15 kA

11.2 kA

3
III
2
4 kV
(6.2 kV @ sea level)
(5.0 kV @ 2000 m)
50/60 Hz, 1 min.: 2 kV
Insulation group I, RAL 7035
Insulation group II, black, sealable
I / O
ON / OFF
IP20
IP40 in enclosure with cover
20000 cycle
20000 cycle
Screw Terminals
Failsafe Bi-directional Cylinder-lift Terminal
Busbar 10 / 10 mm²
Rigid 0.75...25 mm²
Stranded 0.75...25 mm²
Flexible 0.75...16 mm²
Flexible with Ferrule 0.75...16 mm²
2.8 N·m
Pozidriv 2
TH35-7.5 (35 x 7.5 mm Mounting Rail) acc. to IEC 60715
TH35-15 (35 x 15 mm Mounting Rail) acc. to IEC 60715
Any

Technical UL/CSA
25 in·lb

Certificates and Declarations (Document Number)
2CDK403001D0602;

Classifications
2101257
EC000042 - Miniature circuit breaker (MCB)
EC000042 - Miniature circuit breaker (MCB)
F

   

   



3039102000

WDU 2,5

Artikkelnr. : 3039102000

El.nr. : 12 688 00

Type : WDU 2,5

Beskrivelse : Gjennomgangsklemme,
Merketverrsnitt: 2.5 mm²,
Tilkoblingstype: Skru tilkobling,
Isolasjonsmateriale: Wemid,
Farge på Isolasjonsmateriale: Beige,
Installasjon: TS 35

Tilkobling: Screwed

Leverandør vare nr.: 1020000000
Leverandørs betegnelse: WDU 2.5
Engelsk beskrivelse: Feed-through terminal, 2.5 mm², Screw connection, Wemid, dark beige, TS 35

ATEX sertfikat nr: KEMA98ATEX1683U
IECEx sertifikat: IECEXULD05.0008U
ATEX spenning: 550 V
ATEX strøm: 21 A
ATEX tverrsnitt: 2.5 mm²
IECEx spenning: 550 V
IECEx strøm: 20 A
IECEx tversnitt: 2.5 mm²
EN60079-7 merking: Ex e II
ATEX merking: Ex II 2 G D

Godkjenninger: CSA; CSAEX; CURUSEX; DETNORVER; GERMLLOYD; GOSTEX; IECEXULD;
KEMAATEX; KEMAKEUR; LLOYDSREG; MARITREG; NEMKO; RINA; UR; BURVER;
GOSTME25

Bredde: 5.1 mm
Lengde: 60 mm
Bredde: 5.1 mm
Høyde: 47 mm
Lengde: 60 mm

CSA spenning: 600 V
CSA strøm: 20 A
CSA tverrsnitt(min): AWG 26
CSA tverrsnitt(maks): AWG 12

WDU 2,5

Sivilingeniør J.F. Knudtzen AS Tel. 66 98 33 50 www.jfknudtzen.no



Tilkoblings tverrsnitt
(min):

0.05 mm²

Tilkoblings tverrsnitt
(maks):

4 mm²

Tilkoblingsteknikk: Screw connection
Avisoleringslengde: 10 mm
Klemskrue: M 2.5
Skrutrekkerblad: 0.6 x 3.5 mm
Tiltrek. Moment: 0.4...0.8 Nm
Målepinne: A3
Enleder (min) Hoved: 0.5 mm²
Enleder (max) Hoved: 4 mm²
Flertråd (min) Hoved: 1.5 mm²
Flertråd (max) Hoved: 4 mm²
Fleksibel (min) Hoved: 0.5 mm²
Fleksibel (max) Hoved: 4 mm²
Fleksibel m.endhylse
(min) Hoved:

0.5 mm²

Fleksibel m.endehylse
(max) Hoved:

2.5 mm²

Temperaturområde: - 50 °C, + 120 °C
Brennbarhetsgrad: V-0
TS skinne: TS 35
Tilkoblingstype: Screwed

UL spenning: 600 V
UL strøm: 25 A
UL tverrsnitt(min): AWG 30
UL tverrsnitt(maks): AWG 12

Enleder (min) to ledere
samme tver.:

0.5 mm²

Enleder (max) to ledere
samme tver.:

1.5 mm²

Fleksibel (min) to ledere
samme tver.:

0.5 mm²

Fleksibel (max) to ledere
samme tver.:

1.5 mm²

Fleksibel m.
endehylse(min) to ledere
samme tver.:

0.5 mm²

Fleksibel m.
endehylse(max) to
ledere samme tver.:

1.5 mm²

IEC tverrsnitt: 2.5 mm²
IEC spenning: 800 V
Målestøtspenning: 8 kV
IEC strøm: 24 A
Norm: IEC 60947-7-1
Maks strøm: 32 A
Forurensningsgrad: 3

Sivilingeniør J.F. Knudtzen AS Tel. 66 98 33 50 www.jfknudtzen.no
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SafeRing / SafePlus with vacuum circuit-breaker in compliance with 
IEC62271-100
With this unit the transformer will be protected by a vacuum 
circuit breaker combined with relays and current transformers.
The standard relays are based on digital technology and do not 
require an external power supply.

Further information can be found in the product catalogue for 
SafeRing and SafePlus, 1VDD006104 GB.

SafeRing is a SF6 insulated ring main unit and SafePlus is a 
compact switchgear for applications in medium voltage distribu-
tion networks. SafeRing can be supplied as a 2, 3 or 4-way 
standard configurations with additional equipment according to 
customer specification.  DF, CCF, CCC, CCCF, CCFF, DV, CCV, 
CCCC, CCCV, CCVV.
SafePlus has a unique flexibility due to its extendibility and the 
possible combination of fully modular and semi modular configu-
rations. Be - SL - Sv - M - C - De - D - F - V.
SafeRing and SafePlus offers a sealed stainless steel tank 
which contains all the live components and switching functions.
The transformer is protected either by a switch fuse combination 
or a vacuum circuit-breaker.
The  units/ modules are delivered from the factory ready for 
installation.
Routine tests are carried out on all units/ modules before dis-
patch.
No special tools are required for installing the equipment.
Available modules are :
C -   Cable switch
F -    Switch fuse disconnector
D-      Direct cable connection
De -  Direct cable connection with earthing
V -    Vacuum circuit breaker
SL -  Busbar sectionalizer, load break switch
        Busrise needed when SL on right side of SF6 tank
Sv -  Busbar sectionalizer, vacuum circuit breaker
        Sv always together with busrise (total width=650 mm)
Be -  Busbar earthing
M -    Metering cubicle

SafeRing / SafePlus with switch fuse combination in compliance 
with IEC 62271-105.
With this unit the transformer will be protected by current-limit-
ing HV fuses in combination with a load break switch. The load 
break switch is equipped with a stored spring energy mecha-
nism which can be tripped by the fuse striker pin.
 

1. GENERAL DESCRIPTION

SafeRing 3 - way unit CCV
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  1.	 Lifting lugs
  2.	 Capacitive voltage indication	 (additional equipment)
  3.	 Short circuit indicator	 (additional equipment)
  4.	 Pressure indicator	 (additional equipment)
  5.	 Legend plate with serial number
  6.	 Mimic diagram
  7.	 Relay protection
  8.	 Blown fuse indicator
  9.	 Padlock device
10. 	 Cable compartment
11.	 Test bushings                          (additional equipment) 
12.	 Ronis key interlock	 (additional equipment)
13.	 Circuit breaker 
14.	 Fuse switch disconnector
15.	 Earthing switch
16.	 Isolator
17.	 Circuit breaker open/  emergency stop
18.	 Circuit breaker close
19.	 Fuses

1.1	 TABLE OF LOCATIONS

NHP 304711
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N
H

P 
10

21
03

1-way	 371  
2-way	 696 
3-way	    1021 
4-way              1346 
5-way              1671 

 Unit	 mm

1.2 Dimensional drawings 
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2. TRANSPORT AND HANDLING

The units are delivered from the factory ready for installation.

Weight table for standard	 SafeRing			 
                            
2-way DV		 300 kg	 2-way DF		 300 kg	
3-way CCV	 450 kg	 3-way CCF	 450 kg	
4-way CCCV	 600 kg	 4-way CCCF	 600 kg
4-way CCVV	 600 kg	 4-way CCFF	 600 kg
3-way CCC	 450 kg
4-way CCCC	 600 kg

SafePlus
Standard 1-way 				    150 kg
2–3 and 4-way as for SafeRing
5-way approx. between 		           	 750 kg
M-metering cubicle approx. 			   250 kg

The weights is without additional equipment        

SafeRing / SafePlus is fitted with lifting lugs, but can also be 
moved on pallets with a forklift truck.

2.1 BY RECEIVING INSPECTION

Upon receiving the SafeRing / SafePlus please check that the 
delivered equipment has not been damaged during transport. If 
any such damage has occurred, a claim must be submitted to 
the carrier immediately. 

After unpacking, the following must be checked:

1.  Operating handle – 1 piece should be included.
2.  Check that the pointer on the pressure indicator is in the        	
     green area.
3.  Carry out a function test on the mechanical parts.

Any faults or omissions must be reported immediately to the 
supplier.

2.2 STORAGE
SafeRing / SafePlus must be stored under cover in a dry and 
well-ventilated area until it is installed and put into operation.

NHP 304311

NHP 408156

Unit hmin (mm)

1-way 200

2-way 350

3-way 520

4-way 680

5-way 850
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SafePlus 
C-Module  F-Module V-Module 

Switch- Earthing Switch- Downstream Vacuum Earthing
disconnector switch fuse earthing circuit breaker switch 

 combination switch 
Rated voltage kV 12/15/17,5/24 12/15/17,5/24 12/17,5/24 12/17,5/24 12/15/17,5/24 12/15/17,5/24
Power frequency withstand 
voltage kV 28/38/38/50 28/38/38/50 28/38/50 28/38/50 28/38/38/50 28/38/38/50

Impulse withstand voltage kV 95/95/95/125 95/95/95/125 95/95/125 95/95/125 95/95/95/125 95/95/95/125
Rated current A 630/630/630/630 see 1) 630/630/630/630 
Breaking capacities: 
active load  A 630/630/630/630 
closed loop A 630/630/630/630 
off load cable charging A 135/135/135/135 
off load transformer A 20/20/20 
earth fault A 200/150/150/150 
earth fault cable charging A 115/87/87/87
short circuit breaking current  kA see 2) 21/21/16/16
Making capacity kA 62,5/52,5/50/50 62,5/52,5/50/50 see 2) 12,5/12,5/12,5 52,5/52,5/40/40 52,5/52,5/40/40
Short time current 0,5 sec.3) kA 16/16/16/16
Short time current 1 sec.4) kA 25/-/-/- 25/-/-/- 5/5/5 16/16/16/16

Short time current 3 sec. kA 21/21/21/21 21/21/21/21 21/21/16/16 21/21/16/16 

3.1	 ELECTRICAL DATA 

3. TECHNICAL DATA

1) Depending on the current rating of the fuse-link
2) Limited by high voltage fuse-links
3) Maximum rating for bushings Interface A (200 series plug-in)
4) Maximum rating for bushings Interface B (400 series plug-in)
5) Maximum rating for bushings Interface C (400 series bolted)

SafeRing is tested according to IEC publications IEC 60265, IEC 60694 and IEC 62271, parts 100, 102, 105, 200

1) Depending on the current rating of the fuse-link
2) Limited by high voltage fuse-link
3) Maximum rating for bushings Interface A (200 series plug-in) with rated current 200A
4) Maximum rating for bushings Interface B (400 series plug-in)

SafePlus is tested according to IEC publications IEC 60265, IEC 60694 and IEC 62271, parts 100, 102, 105, 200

SafeRing C-Module  F-Module V-Module
Switch- Earthing Switch- Downstream Vacuum Earthing

disconnector switch  fuse earthing circuit breaker switch 
combination switch 

Rated voltage kV 12/15/17,5/24 12/15/17,5/24 12/17,5/24 12/17,5/24 12/15/17,5/24 12/15/17,5/24
Power frequency withstand 
voltage kV 28/38/38/50 28/38/38/50 28/38/50 28/38/50 28/38/38/50 28/38/38/50

Impulse withstand voltage kV 95/95/95/125 95/95/95/125 95/95/125 95/95/125 95/95/95/125 95/95/95/125 
Rated current A 630/630/630/630 see 1) 200/200/200/200 
Breaking capacities: 
active load A 630/630/630/630 
closed loop A 630/630/630/630 
off load cable charging A 135/135/135/135 
off load transformer A 20/20/20 
earth fault A 200/150/150/150 
earth fault cable charging A 115/87/87/87 
short circuit breaking current kA see 2) 16/16/16/16 
Making capacity kA 52,5/52,5/40/40 52,5/52,5/40/40 see 2) 12,5/12,5/12,5 40/40/40/40 40/40/40/40 
Short time current 0,5 sec.3) kA 16/16/16/16
Short time current 1 sec. 4) kA 5/5/5 
Short time current 3 sec. 5) kA 21/21/16/16 21/21/16/16 16/16/16/16 16/16/16/16 
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– The table is based on using fuses type ABB CEF           
– Normal operating conditions with no overload          
– Ambient temperature -25°C + 40°C

– The table is based on using fuses type ABB CEF           
– Normal operating conditions with 20% overload          
– Ambient temperature -25°C + 40°C

3.2	 FUSE TABLE FOR MODULES

100% Transformer rating (kVA)  
 UN (kV)  25 50 75 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 CEF

3 16 25 25 40 40 50 50 80 100 125 160 160     

7,
2 

kV

3,3 16 25 25 40 40 50 50 63 80 100 125 160     
4,15 10 16 25 25 40 40 50 50 63 80 100 125 160    

5 10 16 25 25 25 40 40 50 50 63 80 100 160 160   
5,5 6 16 16 25 25 25 40 50 50 63 80 100 125 160   

6 6 16 16 25 25 25 40 40 50 50 80 100 125 160 160  
6,6 6 16 16 25 25 25 40 40 50 50 63 80 100 125 160  
10 6 10 10 16 16 25 25 25 40 40 50 50 80 80 125 125

12
 k

V

11 6 6 10 16 16 25 25 25 25 40 50 50 63 80 100 125
12 6 6 10 16 16 16 25 25 25 40 40 50 63 80 100 125

13,8 6 6 10 10 16 16 25 25 25 25 40 50 50 63 80 100

17
,5

 k
V

15 6 6 10 10 16 16 16 25 25 25 40 40 50 63 80 100
17,5 6 6 6 10 10 16 16 16 25 25 25 40 50 50 63 80

20 6 6 6 10 10 16 16 16 25 25 25 40 40 50 63 63

24
 k

V

22 6 6 6 6 10 10 16 16 16 25 25 25 40 50 50 63
24 6 6 6 6 10 10 16 16 16 25 25 25 40 40 50 63

120% Transformer rating ( kVA)  
 UN (kV)  25 50 75 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 CEF

3 16 25 25 40 40 50 63 80 100 125 160      
7,

2 
kV

3,3 16 25 25 40 40 50 63 80 80 100 125      
4,15 10 16 25 25 40 40 50 63 80 80 100 125     

5 10 16 25 25 25 40 40 50 63 80 80 125 160    
5,5 6 16 16 25 25 25 40 50 50 80 80 100 125 160   

6 6 16 16 25 25 25 40 40 50 63 80 100 125 160   
6,6 6 16 16 25 25 25 40 40 50 63 80 80 100 125   
10 6 10 10 16 16 25 25 25 40 40 50 63 80 80 125  

12
 k

V

11 6 6 10 16 16 25 25 25 25 40 50 50 80 80 100 125
12 6 6 10 16 16 16 25 25 25 40 40 50 63 80 100 125

13,8 6 6 10 10 16 16 25 25 25 25 40 50 50 80 80 100

17
,5

 k
V

15 6 6 10 10 16 16 16 25 25 25 40 40 50 63 80 100
17,5 6 6 6 10 10 16 16 16 25 25 25 40 50 50 63 80

20 6 6 6 10 10 16 16 16 25 25 25 40 40 50 63 80 

24
 k

V

22 6 6 6 6 10 10 16 16 16 25 25 25 40 50 50 63
24 6 6 6 6 10 10 16 16 16 25 25 25 40 40 50 63
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4. INSTALLATION 
The base must be flat and fitted with anchor bolts in accordance 
with the dimensional drawing for the number of modules or units as 
appropriate.
 

223427386

NHP 102102
Unit A B C D
1-way 271 297 336 371
2-way 696 622 661 696
3-way 1021 947 986 1021
4-way 1346 1272 1313 1346
5-way 1581 1597 1636 1671
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4.1	 CABLE COMPARTMENT
Removal of cable cover:

NB!
The cable cover can be supplied with interlocking to earthing 
switches. When interlocking is fitted, the cable cabinet can only 
be accessed when the earthing switch is in the closed position.

4. The panel can be removed by unscrewing A 
    and B.

2. Removal of front section.

1. Loosen the screws on the cable cover, 
    pull out and lift cover off.

3. Front section removed.

A

B
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4.2 CABLE CONNECTION 
SafeRing/ SafePlus is equipped with external bushings which com-
ply with DIN47636T1 & T2/EDF HN 525-61 for termination of cables.

All bushings are situated in the same height from the floor and are 
protected by the cable cover. 

 

      

Type of
module

Bushings

     C		  F	      V

200 series plug in		       	 X	           X		

400 series plug in	  X		   X	         X
400 series bolted	 X		   X		
600 series bolted	 X	               

Cable adapters

The following types are recommended:
ABB Kabeldon
ABB Kabel und Draht
Elastimold
Raychem
Cooper
3M

Please see supplier documentation for details.

The manufacturer’s installation instructions must be followed. Be 
sure to lubricate the bushings thoroughly with the silicone supplied.

NB!
Where cables are not connected, the earthing switch must 
be locked in closed position or the bushings must be fitted 

SafeRing / SafePlus can be supplied with the following bush-
ings for the various type of cubicle.

Adjustable cable support beam (additional equipment).

Cable support beam

  Cable clamp(additional equipment).

Earthing bar

400 S Bolt
600 S Bolt

400 S Plug

200 S Plug

NHP 408033
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The cable shielding is led back
through the centre hole and earthed.

4.3	 CURRENT TRANSFORMERS FOR 
	 RELAY PROTECTION

Installing current transformers. The cable shielding is led back 
through the centre hole and earthed.

A protection relay is installed in each vacuum circuit breaker 
module. The cables from the protection relay to the current 
transformers are placed in the cable compartment, ready for 
connection to the three current transformers supplied.

Before installation:
*      Check that the three current transformers have been delivered              
     and that they are all of the same type.
*      Check that the current transformers are of the correct type, with            
     the correctly rated transformer ratio, for the distribution                          
     transformer’s rated current and for the adjustment range on the 
     protection relay (see protection relay manual).

Each current transformer must be mounted onto its high voltage 
cable before the cable termination is fitted.

The earth shield on the cable must be led back through the 
centre hole in the current transformer (see figure on left) 
and earthed on the earthing bar in the cable compartment. A 
mounting plate for the current transformers is fitted in the cable 
compartment.

After the current transformers have been installed in the unit, 
the cables from the protection relay are connected. Consult the 
manual supplied with the protection relay for a description of the 
connections.

SafeRing with vacuum circuit breakers are prepared for three 
different types of protection relays: SACE PR521, SEG WIC1 
and MPRB 99-1.0-GF. All three types are designed so that there 
is no need for external auxiliary voltage for correct functioning.

Separate manuals have been prepared for each of these pro-
tection relays, with examples of adjustments.

SACE PR 521 and SEG WIC1
These relays offers advanced protection with facilities for 
constant-time, normal inverse, very inverse and extremely 
inverse characteristics as well as simple earth fault protection in 
accordance with IEC 60255-3. 

NHP 304712

MPRB 99-1.0-GF 
This is a simple type of inverse-time protection relay, with fixed 
settings specially developed for distribution transformers.The 
MPRB 99-1.0-GF also has a earthfault protection module.
It is essential for correct functioning that the current transform-
ers are properly connected and that the protection relay is 
properly adjusted. 

SafePlus can be delivered with advanced protection relays. As 
option SPAJ140 can be delivered and also other ABB relays like 
REJ and REF54_ can be fitted. This will require additional low 
voltage compartment.
See separate documentation for these relays.
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4.4   GAS PRESSURE
 

SafeRing / SafePlus contains SF6 gas with a nominal pressure 
of 1.4 bar at  20o C.

 
SafeRing/ SafePlus is «sealed for life» and is fitted with a tempera-
ture-compensated pressure indicator.
A temperature-compensated device that emits an electrical signal 
to indicate lower pressure can be supplied on request.

Pointer in green area	 -   unit has correct pressure
Pointer in red area		  -   pressure is too low

 

5.  Operation

5.1 OPERATING CONDITIONS
Normal ambient conditions
SafeRing / SafePlus is generally equipped for operation/service 
in normal indoor conditions in accordance with IEC 60694.
The following limitations apply:
Ambient temperature
Max. temperature				    +40°C
Max. temperature (24-hour average)		  +35°C
Min. temperature				    - 25°C

Humidity
Max. average relative humidity
measured over 24 hours			       95%
Max. average relative humidity
measured over 1 month			       90%

Max height above sea level for 
installation without reducing gas pressure     1,500 metres

Special conditions
In accordance with IEC 60694, the manufacturer and end-user 
must agree about special operating conditions which deviate 
from operation under normal conditions.
The manufacturer/supplier must be consulted in advance if es-
pecially difficult operating conditions are involved. When electri-
cal equipment is installed at more than 1,500 metres above sea 
level, for example, the atmospheric pressure will be lower and 
the overpressure in the tank will have to be reduced.

Airfreight
Units / modules delivered with reduced overpressure - 
see procedure for refilling.

NHP 408025

NOTE! Screw/unscrew 
on this hexagonal nut only

Filling
pressure
mbar

SF
     6

Air

1500

1400

1300

900	 925	 950	 975	 1000	 1025	1050	 1075	 1100

Atm.
pressure
mbar

30°
25°
20°
15°
10° am

bi
en

t t
em

p.

Refilling of SF6 gas in SafeRing/SafePlus
Following equipment is needed gas bottle with manometer and reduction 
valve adapter pressure measuring device

1.  Remove front cover and unscrew manometer as shown.

2.  Screw (tightening the torque.45 Nm) the adapter to the valve.

3.  Before connecting the hose from the gas bottle to the adapter, the air in          
     the hose must be removed by running SF6 gas through the hose.

4.  When gas is flowing into the RMU/switchgear, the manometer on the 
     gas bottle has to be observed. When it shows 0.4 bar at ambient tem
     perature 20° Celsius, (1,4 bar absolute) the gas filling must be stopped. 
     See table for filling pressure above.

5.  Remove the filling hose and connect the pressure device to check the 
     pressure inside the RMU/switchgear.

6.  When the correct pressure of 0.4 bar (1,4 bar absolute) is obtained, re
     move the adapter and screw with tightening torque 45 Nm the manom
     eter to the RMU/switchgear as shown above. 
     Observe that the sealing between the manometer and the valve is 
      smooth and clean.

Valve
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5.2 OPERATION
All switches can be operated with the included operating 
handle.
Internal mechanical interlocking between the switch discon-
nector/isolator and the associated earthing switches prevents 
incorrect operation.
The isolator in the V-Module can only be opened after the circuit 
breaker is opened. Then the circuit breaker can be closed for 
testing purpose.The operation of the switch disconnector/circuit 
breaker and earthing switches can be further interlocked by 
means of a padlock. The earthing switches are operated by a 
snap action mechanism, which ensures fast closing.
The earthing switch is closed by turning the operating handle 
clockwise. Turning the operating handle anti-clockwise opens 
the switch.
For closing the switch fuse disconnector / circuit breaker  the 
spring mechanism must be charged. Turning the operating 
handle clockwise does this. Then the green “on” button must be 
pressed to close the switch/breaker. 
An anti-reflex system, standard on all operating handles, pre-
vents the immediate re-operation of switches.

Switch disconnector:
Close: Turn the operating handle clockwise.
Open: Turn the operating handle anti-clockwise.

Earthing switch:
Close: Turn the operating handle clockwise.
Open: Turn the operating handle anti-clockwise.

Switch fuse  disconnector.
Close: Turn the operating handle clockwise to charge the 
close/open spring. Then push the green button. (A)
Open: Push the red button. (B)
In circuit breaker configurations, the transformer circuit breaker 
can be tripped by the protection relay, while in switch fuse 
configurations fuse switch disconnector can be triggered by the 
fuse striker pin if an over current or short-circuit occurs.

Mechanical position indicators: 
C:    Switch fuse disconnector and Earthing switch both open
D:    Isolator and Earthing switch both open

          

 

CAB

V-Module

F-Module

D
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5.3 INSTALLATION AND 
REPLACEment of FUSES
A red indicator below the fuse symbol on the 
lower front panel indicates a fuse trip. Fuses are 
replaced as shown in the sequence of illustra-
tions. Switch fuse configurations are supplied 
without fuses installed.
When installing fuses for the first time, follow 
the sequence of  illustrations 1-9.

2. Close earthing switch by turning 		
    operating handle clockwise. 

5.  Applying the operating handle and turning anti-clockwise 		
     opens the fuse canisters.

1.  Fuse trip indicator.

3.  Unscrew fuse cover. 
4. Tilt out the fusepanel to gain access to fuse canisters.



1VDD005976 GB

16 ABB 

SafeRing / SafePlus
SF6 insulated Ring Main Unit and Compact Switchgear
Installation and operating instructions

7.   Fix the fuses to the fuse cover using the contact 
      screw
     - The striker must point out from the fuse canister
        for the fuse to function properly.

9. Close the fuse panel.
    The switches are ready for operation.

8. Turn the handle on the fuse cover clockwise
     to lose and seal the fuse canister. Use the      
     operating handle.6.  Pull out the fuse handle. The fuses are firmly 

     fixed in the fuse cover.

Fuse

Striker

Fasten the contact 
screw on the lock-
ing ring.
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6.1 LOW-VOLTAGE CONNECTIONS
AUXILIARY CONTACTS
(2NO+2NC) can be supplied to indicate switch positions on all 
switches/breakers. Access to the low-voltage connections is 
gained by removing the top front panel. A shunt trip coil (AC or 
DC) can be fitted on the transformer switch/breaker.

6.2 REMOTE CONTROL AND MONITORING UNIT
SafeRing can be equipped with an integrated remote control and 
monitoring unit (see picture left).
This unit is preengineered and can be delivered and installed as  
a retrofit solution or complete from factory.
SafePlus can have the same equipment but need an additional 
low voltage compartment on top of the switchgear. 

6. ADDITIONAL EQUIPMENT

5.4  RELAYS
SafeRing / SafePlus with vacuum circuit breakers are prepared 
for three different types of protection relays: SACE PR521, 
Circutor, MPRB 99-1.0-GF and SEG WIC1.  All three types are 
designed so that there is no need for external auxiliary voltage 
for correct functioning.

Separate manuals have been prepared for each of these pro-
tection relays, with examples of adjustments.

MPRB 99-1.0-GF 
This is a simple type of inverse-time protection relay, with fixed 
settings specially developed for distribution transformers.The 
MPRB 99-1.0-GF also has a earthfault protection module.
It is essential for correct functioning that the current transform-
ers are properly connected and that the protection relay is 
properly adjusted. 

SafePlus can be delivered with advanced protection relays. As 
option SPAJ140 can be delivered and also other ABB relays like 
REJ and REF54_ can be fitted. This will require additional low 
voltage compartment.
See separate documentation for these relays.

.
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6.3  CAPACITIVE VOLTAGE INDICATION
Socket for capacitive voltage ondication
HR-module IEC 61243-5

Phase balance check

Capacitive voltage indicator type HR

Voltage indicator

6.4 SHORT CIRCUIT INDICATOR
Three types can be supplied:
Horstman ALPHA-M
Horstman ALPHA-E
Horstman GAMMA

Vim 1

Vim 3
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6.6 CABLE TESTING
Voltage testing and locating cable faults can be performed in 
two ways:

6.5   MOTOR OPERATION
Cable switches, vacuum circuit-breakers and earthing switches 
are operated by mechanisms located behind the front panel.
The mechanisms for all the switches and breakers are operated 
manually with the operating level (standard), or are fitted with 
motor operation (additional equipment). The earthing switch 
can only be operated manually and is fitted with mechanisms to 
achieve fault making capabilities.

Motor operation can be easily retrofitted.
2.  Directly at the cable connectors which are designed for test
     ing the voltage of the cable. 
     Follow the supplier’s instructions.

     2.1. Cable connector connected

      2.2. Cable connector dismounted

1.  Directly at the testing points (A) if they are fitted on the 
     unit. Proceed as follows: engage the earthing switch. 
     Connect the testing equipment on top of the testing 
     points which hold the earth bar (B). Remove the earth 
     bar and perform the test. Refit the earth strip before the 
     testing equipment is disconnected 

NHP 304708
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6.7  EXTERNAL BUSBAR
SafeRing and SafePlus can be equiped with an external busbar. 
See seperate instruction manual NOPOWSP 6006 GB.

6.8  ARC-SUPPRESSOR
An arc-suppressor can be fitted on all cable modules for SafeR-
ing and C, D, De and V-modules on SafePlus. They must be 
ordered together with the unit and cannot be retrofitted.
The tripped of an arc-suppressor is indicated by means of a 
electric contact in the SF6 tank, wired to the terminal strip be-
hind the top front panel. (This requires aux. voltage supply.)

6.9  PRESSURE INDICATOR
SafeRing / SafePlus is always supplied with a pressure indica-
tor in the form of a manometer. Additionally it is possible to fit 
device for an electric signal if the pressure is low. This requires 
aux. voltage supply.

6.10  BASE FRAME
SafeRing/ SafePlus can be installed on a separate base frame.
The base frame is designed for cable entry from both sides or 
from the back.
Two different heights 290 mm and 450 mm.

6.11  RONIS KEY INTERLOCK
SafeRing / SafePlus can be supplied with a RONIS, EL 11 AP 
key interlocking system for breakers, switches and earthing 
switches

6.12  TOP ENTRY BOX  FOR LOW VOLTAGE 
CABLES
SafeRing/SafePlus can be supplied with top entry box for low 
voltage cables.

6.13  LOW VOLTAGE COMPARTMENT 
SafePlus can be supplied with low voltage compartment for 
protection relays, metering and other secondary equipment. 

Base frame

Top entry box low voltage cables
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7.  MAINTENANCE

All components in the SF6 tank are maintenance-free for the 
declared life expectancy of the product. The tank is made of 
stainless steel.
If the panels substain any scratches or damage, these must be 
repaired with paint to prevent corrosion.

Mechanical parts are positioned outside the tank and behind 
the front panel. This enables easy access and replacement if 
required.

Mechanical parts are surface-treated to prevent corrosion. 
Moving parts are lubricated at the factory for the product’s life 
expectancy. In extreme conditions (dust, sand and pollution), 
inspection and maintenance will be imperative, and in some 
cases replacements will be necessary. Check that the lubricant 
is not washed or wiped away from the mechanical moving parts. 

7.1 CONTROL AND MONITORING THE GAS

SafeRing / SafePlus is a pressure-sealed system that normally 
does not require special inspections. However the gas pressure 
on the manometer should always be checked prior to operation.
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7.2  ENVIRONMENTAL CERTIFICATION

1.	 LIFE EXPECTANCY OF PRODUCT
 
The product is developed in compliance with the requirements denoted by IEC 298. The design incorporates a life span under indoor service 
conditions exceeding 30 years (IEC 298 annex GG).  
The switchgear is gas-tight with an expected diffusion rate of less than 0.1 % per annum. Referring to the reference-pressure of 1.4 bar, the 
switchgear will maintain gas-tightness and a gas-pressure better than 1.3 bar* throughout its designed life span.     *) at 20oC. 

2. 	 RECYCLING CAPABILITY

Raw Material	 Weight		  % of total 		 Re-	 Environmental effects 
				    weight 		  cycle	 & recycle/reuse  processes
				    – 320kg	
						    
Iron		  132,80 kg		 42,53%		  Yes	 Separate, utilise in favour of new source (ore)	
Stainless steel	 83,20 kg		  24,93%		  Yes	 Separate, utilise in favour of new source (ore)	
Copper		  43,98 kg		  14,09%		  Yes	 Separate, utilise in favour of new source (ore)	
Brass		  2,30 kg		  0,74%		  Yes	 Separate, utilise in favour of new source (ore)	
Aluminium	 8,55 kg		  2,74%		  Yes	 Separate, utilise in favour of new source (ore)	
Zinc		  3,90 kg		  1,25%		  Yes	 Separate, utilise in favour of new source (ore)	
Silver		  0,075 kg		  0,024		  Yes	 Electrolysis, utilise in favour of new source 	

Thermoplastic	 5,07 kg		  1,63%		  Yes	 Make granulate, re-use or apply as energy superior 
							       additive in refuse incineration	
Epoxy incl.
60% quartz 	 26,75 kg		  8,35 %		  Yes	 Grind to powder and use as high-grade energy additive 
							       in cement mill  	
Rubber		  1,35 kg		  0,42 %		  Yes	 High-grade energy additive in refuse incineration	
Dielectric oil	 0,21 kg		  0,066 %		  Yes	 Reclaim or use as High-grade energy additive 
							       in refuse incineration	

SF6 gas		  3,24 kg 		  1,04%		  Yes	 ABB AS in Skien reclaims used SF6 gas.	
					   
Total for recycling 	 311,44kg		 97,25 %	 		

Not specified *	 9,00 kg	 	 	 	 	 *Stickers, Film-foils, powder coating, screws, nuts, 
							       tiny components, grease ….	
Total weight **	 320,00 kg		 100 %		   	

Packing foil	 0,2 kg				    Yes	 High-grade energy additive in refuse incineration	
Wooden pallet 	 21,5 kg				    Yes	 Re-use or use as energy additive in refuse incineration	

**)All figures are collected from CCF 3-way unit with arc suppresser. 

3. 	 END-OF-LIFE

ABB AS,  Power Products Division, is committed to the protection of the environment and adhere to ISO 14001 standards. It is our obligation to 
facilitate end-of-life recycling for our products.
There exist no explicit requirements for how to handle discarded switchgears at end-of-life. ABB’s recycling service is according to IEC 1634 
edition 1995 section 6: «End of life of SF6 filled equipment» and in particular 6.5.2.a: «Low decomposition»: «No special action is required; non-
recoverable parts can be disposed of normally according to local regulations.» 
We also recommend ABB’s website : http://www.abb.com/sf6 .

ABB AS,  Power  Products  Division in Skien is equipped to reclaim SF
6
 gas from discarded switchgears.
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ABB AS
Power Products Division
P. O. Box 108, Sentrum
N-3701 SKIEN
Norway

Tel: +47 35 58 20 00
Fax: +47 35 52 41 08
www.abb.com

Text and illustrations are not binding. 
The right to make alterations is reserved.
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