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Data sheet ORC system AT500 (asynchronous)

- . B . ORC turbine
Hot water, A Model: Againity AT500
steam or . e Electrical power: 300-560 kW

thermal oil o ' Turbine type: 2-3 stage axial turbine
Generator: 3000 rpm
Refrigerant: 1233zd
Weight: 11 000 kg
Temp. to ORC: 100-150°C

[6] — System description
K Emdiﬁ'ﬁi??ﬁanﬂ The ORC system produces electricity from hot water.

lé;’f”%] lé&““%l The media pump [1] raises the pressure on an organic working
medium in a closed circuit. The working medium passes through the

Steam/hot _ evaporator [2] where it is vaporized by heating from the boiler circuit
mrm‘é 1 2] = Localldistict [3] and then expands in the turbine mounted on a generator shaft [4].
[ ] Eﬂ;m e or cooling equipment The working medium is then condensed into liquid form in the
[4]] = condenser [5] by transferring heat energy to the district heating circuit
[6].

Condenser

L

(1] [5]

ORC system
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Data sheet ORC system AT500 (asynchronous)

Relay protection plan 560kW generator

Requirements

Grid Voltage:
Grid Fragquancy:
Harmanics THDw:

Harmaonics THOI:
Ambiont Tomporaturo:

400VALC + 5%
S0Hz £ 2%
<B%

<10%
10-30°C

Relay Protection Settings

[ANSI 5,

Emergency Stop:

Over Speed, >51:

=>3400rpm

Wibration monitoring

Asynchronous generalor

P: SE606W
5: GAZINVA
I; 264

cos g 0,0
aimin, I983

Phase Compensation
ABB Q-Cap
2B 9kVAr

" ABB Q-Cap
26, 90VAr
ABB Q-Cap
26, 9kVAr

I ABB O-Cap
26,9k VAr

wl 12,
ANSI 27,
[ ANSI 32R,
[ ANSI 32R,

Under Vaoltage, <U:
Reverse Power, <P1:

Mom. Revarse Power, <P 2:
AMSI 38, Egarings Temparatura:
ANSI 39, Bearings Vibratons: =450mg
ANSI 49RTD, Windings Temperature, >T2: =135°C
ANSI 50, Mom. Over Current, >13; Olh,

| ANSI 50G, Ground Fault Current =1G1:  1000A, 0,85

3386V, 0.23
<0KW, 10s__|
<-56KW
=138

I| ABB Q-Cap
|| 28 9kvAr

[(ANSI 51,

Crwver Currant,

=2: SkA, 0,58

ANSI 51,

Over Current,

>[1: 10004, 12s

ANSI 50,

Qver Violtage,

U1 442 2V, 60z

ANSI 58,

Over Voltage,

>UZ: 458 1V 0,23

ANSI BOP.

Urnbalance Phase Currants:

10%, 55

ANSI T8,

Phasa angle shift:

2,5Hzls, 0,55

ANSI 810,

Ower Frequency, >F:

51.5Hz, 0,55

ANSI 81U,

Under Frequency, <F:

47 5Hz, 055

Frequency Response

EIFS 2018:2 3 kap §1:

Stays connected =30 min
at A7,6-46,0H=

EIFS 2018:2 3 kap §1:

Stays connected unlim,
at 49 ,0-51,0Hz

EIFS 2018:2 3 kap §1:

Stays connectad =30 min
at 51,0-51,1Hz

EIFS 2018:2 3 kap §2:

Stays connected
at =2,0Hz's

EIFS 2018:2 3 kap §7:

Power reduced max 3%
per Hz at <49,0Hz

Frequency Response Settings

EIFS 2018:2 3 kap §3:

Reducing power with facior
according to &4 at »50,5Hz

EIFS 2018:2 3 kap §4-

Static Factor 8% ]

EIFS 2018.2 3 kap 58

Connection only afer
3 min within 47,5-50,1Hz

EIFS 2018:2 3 kap §9:

Unlimited incr. speed of
output current at <49 .89Hz

EIFS 2018:2 3 kap §9:

Max 10% per minut of outp,
power at 49,9-50,1Hz

"EIFS 2018:2 3 kap §9-

Mo increment of output
power al =50, 1Hz

"EIFS 2018:2 3 kap §5:

Minimum active power at

over frequancy: 10% of nom.

Gross Engrgy Mater

ABB
ANS S | mamETH
6OP

ABE XT1H 1254
H=125A
13=12504

s »

'b Main Breaker
10004

Incomming/Qutgoing fead
TH-SITHN-C, 400WAC, S0Hz, 3264

[» Fewd, Own consumtion

ainil

AE1000A-560KW

Projecy
AE1000A-560KW

Dirarwing

AE1000A-560KW

Relay Protection Plan Frepaned Approved Fage
— - = Y ) RH RH RP1
- - _ Againity ORC Plant o Tesigratan *
imion Ehmg! 'E.i-gn Diote 2022'10'05 AEE =
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Specification AT500

Main Components

Data sheet ORC system AT500 (asynchronous)

Frame mounted unit Length: 5551; Width: 2200; Height: 2617 [mm] (Excluding service space)

Condensate pump with variable frequency controller 2 pcs Grundfoss

Receiver tank for the working media 1 pcs

Evaporator 2 pcs SWEP

Turbine 1 pcs In-house design (patent)

Condenser 4 pcs SWEP

Generator 1 pcs ABB M3BP

Seal oil cooler 1 pcs

Oil tank for mechanical seal 1 pcs
Mechanical

Direct coupled generator to turbine Yes

Receiver tank For maintenance and to avoid overheating
Electric

Generator Asynchronous

Generator Fully hermetic

Generator Long and continuous operation (S1)

Generator Air cooled generator, type of cooling IC411 according to LST EN 60034-6

Generator Acc. to EN 60204-1

Generator 50-60Hz

Generator IP54

Generator Class F

Rated voltage 380-415V Acc. to IEC 60034-1

Internal electrical consumption 5-15% Of nominal electrical generator output

Generator efficiency class IE3 Acc. to IEC 60034-30-1:2014

Againity AB - Ingelstagatan 1, 602 41 Norrkoping - info@againity.com - www.againity.com

agalnlfy



Control & sensors

Data sheet ORC system AT500 (asynchronous)

Control system in automation cabinet

ABB

Sensors

PT100 or better

Regulation of the electrical generation

Media pump regulator controls the gas flow through the turbine that will determine the
generator output.

Part load operation

Yes, down to 0 kW

Vibration monitoring system for bearings

IFM VSE151

Electrical overload protection

ABB Emax 1.2 Ekip LSIG

Safety system for overspeed

ABB Pluto D45

Safety system for over and under voltage

ABB CM-UFD.31

Safety system for over and under current

ABB Emax 1.2 Ekip LSIG + 2xABB M2M Ethernet

Safety system for phase shift (disbalance)

ABB CM-UFD.31

Safety system for overheating

3xPT100 on windings and 2xPT100 on bearings + ABB AC500 PM585

Data collection system for all sensors

ABB AC500 PM585

Electrical generator automatic switch

36 kA, air type ACB, withdrawable with electric gear 220 V AC, selective etc.
Acc. to IEC 60947-2

Sound and vibrations

‘ Sound pressure level LPA dB ‘ 83 [dB(A)]
Other
‘ Delivery time <12 months
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VERTIMAS IS ANGLY K.

AT500 ORC sistemos duomeny lapas (asinchroninis)

. | . A . Elektros ORC turbina
Karstas ] " Modelis: Againity AT500
vanduo, garas . ' €nergla Elektros galia: 300-560 kW
ar termoalyva L - ) Turbinos tipas: 2-3 pakopy asSiné turbina
Generatorius: 3000 rpm
Darbo agentas: 1233zd
Siltas Svoris: 11 000 kg
vanduo Temp. | ORC: 100-150°C
[6] Sistemos aprasymas
A K Fluegas ORC sistema gamina elektros energijg iS karsto vandens.
condenser (if any) satiias e . . . . - -
léa“ ‘a] lf‘s ‘e@] Siurblys [1] pakelia darbo agento slégj uzdarame konture. Darbo
agentas keliauja per garintuva [2] kur yra iSgarinamas katilo konturo
Steam/hot _ Silumos [3] ir tuomet iSsiplecia turbinoje, kuri sumontuota ant
“"‘”""'['3] 1 [2] ) e Locaidisuict generatoriaus veleno [4]. Tuomet darbo agentas sukondensuojamas
' i or cooling equipment kondensatoriuje [5] atiduodamas Silumos energijg j centralizuoto
Evaporator Generator v . . .
[4] Silumos tiekimo sistema [6].

Condenser

L

(1] [5]

ORC system
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AT500 ORC sistemos duomeny lapas (asinchroninis)

Relinés apsaugos planas 560kW generatoriui

VERTIMAS IS ANGLY K.

Requiremeants
Grid Voltage: 400VAC £ 5%
Grid Fraquancy: 50Hz £ 2%
Harmonics THDu: <B%
Harmonics THDN <10%
Ambiont Tomporaturo: 10 3003
Relay Protection Settings

[ANSI 5 Emergency Stop: -

f.ﬁ.HSI 12, Over Speed, *=51: =3400rpm

[ ANSI 27, Under Voltage, <U: 338.6V, 0,25

[ANSI 32R, Reverse Power, <P1: <0kW, 108

[ ANSI 32R, Mom. Reverse Power, <P2:  <-S8KW
AMEI 38, Boarings Tomparatura: =] JIE0C
ANSI 39, Bearings Vibratons: =450mg

AMNSI 49RTD, Windings Temperature, >T2: =135°C

ANSI 50, Mom. Over Current, =13: Dich,

| ANSIS0G, Ground Fault Current =IG1: 10004, 0,8

| AMNSI 51, Ower Current, =12: EkA, 0,55
ANSI 51, Ower Current, =11: 10004, 125
AMNSI 50, Over Voltage, =U1; 4422V, 60s
AMNSI 53, Over Voltage, =UZ: 458 1V, 0,25
ANSIBOP. Unbalance Phasa Currants:  10%, 58
ANSI 78, Phase anghe shift: 2,5Hzls, 0,55
ANSI 810, Owver Frequency, >F: 51,5Hz, 0,55
ANSI 81U,  Under Frequency, <F: 47 5Hz, 0,55
Frequency Response

EIFS 2018:2 3 kap §1:

Stays connected =30 min
at 47.6-10,0Hz

EIFS 2018:2 3 kap §1:

Stays connected unlim,
at 49.0-51,0Hz

EIFS 2018:2 3 kap §1:

Stays connected =30 min
at 51,0-51,1Hz

EIFS 2018:2 3 kap §2:

Stays connected
at =2 0Hz/'s

EIFS 2018:2 3 kap §7:

FPower reduced max 3%
per Hz at <49,0Hz

ABB
AR 5
&OP

Frequency Response Settings

EIFS 2018:2 3 kap §3:

Reducing power with factor
according to &4 at »50,5Hz

EIFS 2018:2 3 kap §&:

Static Factor 8% ]

"EIFS 2018.2 3 kap §5.

Caonnection only aner
3 min within 47,5-30,1Hz

EIFS 2018:2 3 kap §%

Unlimited incr. spaed of
output current at <49,9Hz

EIFS 2018:2 3 kap §9:

Max 10% per minut of outp.
power at 49,9-50,1Hz

EIFS 2018:2 3 kap §9:

Ma increment of output
power at =50, 1Hz

"EIFS 2018:2 3 kap §5.

Minimum active power at

over frequancy: 10% of nom.

Vibration monitoring

Gross Eni_rg:r Mater

ra

Asynchrenous generator

Phase Compensation

G S sazzxv

I 3264 4“ ABE O-Cap
cos ¢ 0.9 26, VA
3""" wieln. 2983 ABE Q-Cap
" _| 26, 3kVAF
Y 4
& ABB Q-Cap
I 26, OkVAF
. ﬂ || ABE G-Cap
e = 11 28 9nvar

L

ABE XT1H 1254
H=1254
13=12504
A p
f a
\
'b l Main Breaker
10004
Incomming/Qutgoing feed

TH-B/TN-C, 400WAC, S0Hz, 9264

[ Feed, Own consumtion

ision | Chonge

Sign Date

ainil
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Relay Protection Plan
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ProTecT

Dirawing
AE1000A-560kW AE1000A-560KW
Frepared Approwed Fage
RH RH RP1
ate Diesignatson 0
2022-10-06 |AE2 =

aoainil



AT500 specifikacija

Pagrindiniai komponentai

AT500 ORC sistemos duomeny lapas (asinchroninis)

VERTIMAS IS ANGLY K.

Ant rémo montuojamas jrenginys

llgis: 5551; Plotis: 2200; Aukstis: 2617 [mm] (nevertinant aptarnavimui reikalingos vietos)

Kondensato siurblys su kintamo daznio valdikliu 2 vnt. Grundfoss
Resyveris darbo agentui 1vnt.
Garintuvas 2 vnt. SWEP
Turbina 1 vnt. Gamintojo produktas (patentuotas)
Kondensatorius 4 vnt. SWEP
Generatorius 1 vnt. ABB M3BP
Sandarikliy tepalo ausintuvas 1 vnt.
Tepalo rezervuaro mechaninis sandariklis 1vnt.
Mechaniné dalis
Generatorius tiesiogiai sujungtas su turbina TAIP
Resyveris Aptarnavimui ir perkaitimo kontrolei
Elektriné dalis
Generatorius Asinchroninis
Generatorius Pilnai hermetiskas
Generatorius ligalaikis, pastoviam darbui (S1)
Generatorius Orinis ausinimas, 1C411 pagal LST EN 60034-6
Generatorius Pagal EN 60204-1
Generatorius 50-60Hz
Generatorius IP54
Generatorius F klasé
Vardiné jtampa 380-415V Pagal IEC 60034-1
Vidinés elektros sgnaudos 5-15% Nuo nominalios jrenginio galios
Generatoriaus efektyvumo klasé IE3 Pagl IEC 60034-30-1:2014
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Valdymas ir davikliai

AT500 ORC sistemos duomeny lapas (asinchroninis)

VERTIMAS IS ANGLY K.

Valdymo sistema automatikos spintoje

ABB

Sensoriai

PT100 arba geresni

Elektros gamybos reguliavimas

Darbo agento siurblio valdiklis reguliuoja garo srautg per turbing kas tiesiogiai jtakoja
generatoriaus nasuma.

Darbas is dalies nusikrovus

TAIP, reguliavimas Zemyn iki 0 kW

Guoliy vibracijy monitoringas

IFM VSE151

Apsauga nuo perkrovimy

ABB Emax 1.2 Ekip LSIG

Apsauga nuo per didelio sukimosi greicio

ABB Pluto D45

Apsauga nuo per didelés/per mazZos jtampos

ABB CM-UFD.31

Apsauga nuo per didelés/per mazZos srovés

ABB Emax 1.2 Ekip LSIG + 2xABB M2M Ethernet

Apsauga nuo faziy sroviy disbalanso

ABB CM-UFD.31

Apsauga nuo perkaitimo

3xPT100 ant apvijy ir 2xPT100 ant guoliy + ABB AC500 PM585

Duomeny surinkimo sistema is sensoriy

ABB AC500 PM585

Elektros generatoriaus automatinis jungiklis

36 kA, orinio tipo ACB, isStraukiamas su elektros pavara 220 V AC, selektyvus ir kt. pagal IEC
60947-2

TriukSmas ir vibracijos

‘ Garso slégio lygis LPA dB

83 [dB(A)]

Kita

‘ Pristatymo terminas

<12 ménesiai
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