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2. MVDCZ DC-DC 7A1HE] 7| 7]

2023 &% FEMA} 8lASt=L)S] (2023. 7. 4~6)
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2023 &% FEMA} 8lASt=L)S] (2023. 7. 4~6)
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2023 &% FEMA} 8lASt=L)S] (2023. 7. 4~6)

5. MVDCZ& DC-DC #AHE| 4537} MVDC Miniature A| 28 H5EH7}

V' Miniature A|A% HZ, ZHE U Hof L1215 H5HI}
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MVDC Miniature A28 /S5 (0f|A]) MVDC Miniature A|AE M| ApQF
Converter Miniature Remarks
) Station
Rated Active Power 20MW 2kW
DC-link Voltage : Vpc
- Nominal +20kV +200V
System - Maximum £22kV 220V
Specification
DC Current
- Nominal 500.0A 5.0A
Voltage Level 26.0 26.0
No. of Link 1 1
S.ySteW No. of Converters 1 1
configuration
No. of Converter Reactors 6 6
No. of Submodules per Arm 23.0 23.0
No. of Submodules per Arm (Redundancy) 27.0 27.0
No. of Submodules per Phase 54.0 54.0
No. of Submodules per Converter 162.0 162.0
Voltage Modulation Index 0.85 0.85
Source Arm current 525A 5.25A
Converter Capacity per Submodule 3.5mF 3.5mF
Capacity per Submodule Arm 0.129 0.129
Average voltage of Submodule 1.85kV 18V
Capacitor voltage band 7% +7%
Arm reactor - - Not yet
Transformer type Zig-Zag Tr.
Converter Rated Power Primary/Secondary 23.0MVA 2.3kVA @ PF : 0.9
*VBE : Valve Base Electronic Tranzszfornfler AC Voliage
= Specification - Rated voltage (nominal) LL 18.0kV 180V
*TFR : Transient Fault Recording - Rated current (nominal) 738 TAA
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2023 &% FEMA} 8lASt=L)S] (2023. 7. 4~6)
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6. MVDCE DC-DC AHE| 7|

> MVDC DC-DC ZAHE{ AE|0|4 Main Circuit
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Ou|2E Zet M2RE | o CRRECE
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- T, 202395 FHEHA} BJHFEHB] (2023, 7. 4~6)
6. MVDCw= DC-DC 9.1 H'l E'| 7H = &:l% MVDC Sub-module design
> MERE J|2 7148, F2 &K AMY, =84, 7144 717] 18 &=
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6. MVDCE‘ DC-DC ;d H'I E'I 7H h'EP -?:% MVDC Valve design

> Valve section, Valve tower 7+ X 47| 2t=.
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2023 &% FEMA} 8lASt=L)S] (2023. 7. 4~6)

MVDC Valve design

6. MvDCH DC-DC #

2t=.

2t

)

> Valve section, Valve tower T+

B

[VALVE TOWER HH|

DRIVE CHANGE
FOR 2030 |

16 / 22

ELECTRIC

Ll

LS



Ag sM =

20234 £

= 24l (IEC 61850, DNP 3.0 5)

12/ FIA} B BFELHB] (2023, 7. 4~6)
MVDC C&P configuration

DC to AC CONTROL
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2023 &% FEMA} 8lASt=L)S] (2023. 7. 4~6)

6. MVDCE‘ DC-DC ;d H'I E'l 7H HEI' E% MVDC Cooling design

b

> Valve Cooling plant data At €7| 22 (F2 2MW 'dZ} A= GHEA T 5)

Customer Name: LS ELECTRIC Customer Name: LS ELECTRIC
Project Mame: MVDC(ZMW) Project Name: MVDC{ZNW)
Project No: T22003 Project No: TZ2003

Document No: - Document No:

Revision: A Revision: A
Required Data 4.8 [Instrumentation
1.0 |Project Information Site 1 4.8.1| Doss your cooling system requirs specific tranmission
. Destination device or instruments? If yes, please provide the fes { No
1.1.1 | Country Karea specification. No
1.1.2[City Busan LS Elec. Factory 5.0 [Thermal Data
1.2 |Number of systems reguired {Qty) 1 Ea& 5.1 | Maximum Coolant Inlet Temperature into Converter Valves 55 C
1.3 |Scope per System 5.1.1 [&larm Level 55 *C
1.3.1] Skid Ves es{ No 2 [Trip Level 57 *C
1.3.2[Coolers Ves Yes [ Ne 5.2 [Minimum Coolant Temperature into Converter Valves C
1.3.3|C5C & MCC Yes Ves i/ No 5.2 1] Alarm Level 15 °C
1.3.4| Pipe Work Yes Yes [ No 5.2.2[Trip Level 10 C
1.3.5|Pipe Supparts es Yes [ No 5.3 [Maximum Heat To Be Removed at Max Valve Inlet Temperature C
1.3.6| Coolant Yes Yes [ No 5.3 1At Max_ Ambient with Redundant Cooler in Service <100 KW
1.3.7[Wire & Cable Yes Yes/ No 5.3 2] At Max_ Ambient without Redundant Cooler in Service <100 [
1.3.7.1 Cooler-M C Yes Ves | No 6.0 [Main System Pumps
1.3.7,2 Skids-MCC/CSC Yes Ves | No EX] | Mechanical
1.3.7.3 MCCICSC-FACTs Coniroller Mo Ves [ No 5.1.2] Oty Duty Pumps 1 EA
2.0 |Site Information 5.1.3| 0ty Standby Pumps - EA
2.1 5?'5”'"9 E{equl rements NrA 9 .1.4| Do you have any requirement for pump? No ‘Yes [ Mo
2.2 |Air Pollution Classification c2 52 |Slectrical
ERE T S — = " Py —
25 |Temperatures - Powet Supply oeen o
= . . - Pump motor Start Soft Starter
2.5.1 |Min. Qutdoor Ambient Temperaturs -0 C " Rating P55 (TBD)
25.2 |Max. Qutdoor Ambient Temperature 40 C - -
E§3 I'u'Iin.: Indoor Tsm—peratur& for Cooli!'lg Plant Room 22 IC 53 |In51rumentati0n
2.5.4 |Max. Indoor Temperature for Cooling Plant Room 28 C £.3.1| Does your cooling system requirs specific tranmission
2.5.5 | Minimum Valve Hall Temperature 2 C | devics or instruments? If yos DI;ﬂ;; provids the o es I Mo
2 5 6 [ Maximum ‘Valve Hall Temperature 25 C e F ti N S e o res
2.6 |lce Load Thickness - mm Speciication.
2.7 [Snow Depth - mm 7.0 |Other Equipment
2.8 |3alt Contamination c2 71 Do you have any required equipment for cooling system? If yes, ‘ Yes | No
2.9 |Max. Wind Speed (Instantansous) n's please provide the equipment list and specification. No -
3.0 |Coolant Data 8.0 |Electrical Grounding
3.1 |Glycol Type [Propy / Ethiy] Progy 8.1 |Do you have any required earth cable size? [ No [ ves o
3.2 |Glycol Pereentage Required By Volume a5 % 9.0 |Mechanical Arrangement
3.3 |In-Line Heaters Required? Mo Yes | No 9.1 [Highest point of the Converter valve cooling circuits above the ~
34 |Coolant Conductivity Alarm Level (@45T) 0.5 pSicm base of the skid mounted cooling plant ‘ == | m
3.5 |Coolant Conductivity Tnp Level (@451 1.0 uSicm 10.0 |Auxiliary Supplies
3.6 |Total Yolume of Coolant in Converter Valves <200 litrs 10.1_|ls battery backup for auxiliary supplies reguired? No Yes [ No
4.0 |Hydraulic Data 10.1.1] Battery backup duration M/A s
4.1 Mumber of Converter Cooling Circuits Supplied in Parallel 2 EA 10.1.2] Very low flow timer MIA s
2 |Min. Differential Pressure across Converter Cooling Circuit <2 bar 10.1.3| Reduced flow rate during battery operation M rmin
-2 |Resultant Mi”iHTH”.T Rated Total Flow from CD?””'J Plant 10.2_[Number of Incoming Auxiliary Supplies to Cooling Plant
4.3.1( At Minimum Differential Pressure (defined in 4.2 above) 450 Vimin 10.2.1[AC Distribution System 1
— - — — - _ - 10.2.2| DC Distribution System Mo
4.4 r_“""_""'?‘”“' Per""v-'_'?'i Reduced Total Flo.an During Defined Low NIA Vrmin 10.2 [Is it necessary for both feeders to supply a common bus in the B Yes | N
Ambient Qutdoor Air Temperaturs Conditions i _ MCC7 If not, each AC supply feeds a separate pump. s Tes i No
45 M.ﬂi-i.l ML Pan'nlsmbllsl Working .F'r&se?ur&. for Pipework & Fittings <8 bar 104 |AC Auxiliary SUupply
e e ave Cooling Cireuts " . 10.4.1] Hominal Supply Voltags 3801220 .
— - - - - — = 10.4.2[Voltage Variation 90 ~110 %
7 5 1in place to allow the circulation of coolant at half or full flow e — - B0 = 5% -
when the converter valves are out of service? Mo V&5 No 10.4.3| Mominal Fraquencg z
- — = = 10.5 [Are frequency converters required? ‘es (Soft Starter)
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20238 % HEHX} Sl HSt=0)2] (2023. 7. 4~6)
MVDC Cooling design (P&ID)

6. MVDC= DC-DC AHE| 7| izt
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6. MVDCE DC-DC AHE| 7| sizt MVDC Valve A| & ® 7} 5]

» Valve TH| o9 2 Al 7t ZA| EE2X] 3 AV U7

50[kW]
_ DC/DC | DC Fuse DC Fuse
Converter | E Relay —VW  Relay E
ﬁ]gg ﬁ} J%] #) B
AC/DC - 4 Gty =" T Whll_%§ I T
Converter DC/DC Arm Inductor PWM, DO JE,\] JEI} JEI} Jﬁ}
3Phase 1 Jﬁ'} Converter
AC $ $ SMPS
| } { 5V/ 15V / 24V Jﬁ‘] Jé} Jﬂ J
LC Load
175w, e R N
dcs) & & & &)
DC Line Interface

Recommended max Power 150kW

1 Recommended Rating Voltage 1850Vpc
1 DAB 2= A& i+ 3ea YUY HE =9 A e

+ 4 + Recommended Rating DC Current 82A
3Phase Recommended max DC Current 100A (6 Sec)
AC AC Line Interface

+ 4 + Maximum Continuous Power 175kW

1 Converting Efficiency > 97%

Nominal Line Frequency 60 Hz

_I Min/Max Line Frequency 59.3 / 60.5 Hz

Nominal Line Voltage 3@ 3W , 380 V, (LINE TO LINE)

> DRIVE CHANGE
LSE ecric 20 / 22 FOR 2030



2023 &% FEMA} 8lASt=L)S] (2023. 7. 4~6)

6. MVDC= DC-DC AHE| 7| izt MVDC Mo ¥1a|=

» MVDC DC-DC ZAHE{ AE|0|M 20MW Zig-Zag #H 7| HZ MMC A|EY|0|M 2R
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