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1. Introduction i i BH

1.1 Intended audience Z: %%

This manual is intended for all people that are involved in integrating, installing,
operating and/or maintaining DYNACOMP equipment. People involved in the
integration, installation and maintenance of a DYNACOMP must be qualified
electricians and must master the standard electrical wiring practices, electronic
components and electrical schematic symbols. End users should focus on the
operating instructions (Cf. Chapter 12 ) and maintenance instructions (Cf. Chapter 13 )
of this manual. % Ui W] T 2R AL O FREE R 2238, #HAEM (80 4E4 DYNACOMP
WA AR .. 54158, R4y DYNACOMP ) N\ G b 25U {H & v T # 4 e
IEfeRE AR e, WARAME AR S . B BATSEARTF I R EfRE CF
12 7)) Mgedrdism (55 13 50

1.2 Compatibility & -

The present manual is compatible with any DYNACOMP manufactured after
April 2007, which Technical specifications are given in_Chapter 15 of this manual.

The present DYNACOMP product range is not backward compatible with any
other DYNACOMP manufactured before April 2007.

ZFMHEN T 2007 EDY H 2 fEiHER) DYNACOMP, HECRSHAEA T h2s
15 5o A% T WHE VG AN T3] 2007 4EPU H 2 i diliE ) DYNACOMP 7 i o

1.3 Related and applicable publications #H3<id& [T ) H! i 4
e Power'DYNACOMP Pamphlet [English] &5 6 L& A M2 T (25)
e Power™ Power Factor Controller RVT-D manual [English] 5 R £ 2 il 28 T (5%)

e Power™ Power Factor Controller RVT-D Modbus CD [English] i Modbus 3% & £k H
Dl ds e A ()

e Dynaswitch manual #Z& I ¢ Tt
e RS485 Modbus adapter quick start-up RS485 Modbus {17 5 B id Fit 2% bR i )

e RS485 Modbus adapter user guide RS485 Modbus i it #% 1 ] 15



2. Safety instructions %4 {% 8

These safety instructions are intended for all work on any DYNACOMP. Neglecting
these instructions can cause physical injury and death. All electrical installation and
maintenance work on any DYNACOMP should be carried out by qualified electricians.
Do not attempt to work on a powered DYNACOMP. t2z4xiit Wi Hl 5 AT
DYNACOMP ¥ LAk, BB FEZ 022812, DYNACOMP E [Ty M %
FEMAES TAE L2 H AR 2% F R BEAR N 52T o AR 1EX I8 L) DYNACOMP #:47
HAE

After switching off the supply of any DYNACOMP (main and auxiliary connections), always
wait for at least 5 minutes before working on the unit in order to allow the discharge of AC
capacitors through the discharge resistors. Always verify by measurement that the
capacitors have been discharged. AC capacitors may be charged to more than 1800 V. 4
TR TEOR R BRSSO RE R, R CEIER AR BRI D > B R A
REXS DYNACOMP (4L EHEATH#RAE o BRI AU DI & T RAGIE - A 58 BT « AT
FAHETEEANT 1800V,

Before manipulating current transformers (CT’s), make sure that the secondary is
shortcircuited. Never open the secondary of a loaded current transformer. 7 4 H it T/
#& (CT) Wy, WA\ — Rl O . W BRSSO N xR AN Re b
THEgARAS

You should respect all local safety regulations when working on electrical installations and
wear required protection clothes (isolating gloves, eye protection, protecting helmet ...) it
AT HAC BB IN A 2008 S I3 2 A G I F 5 iR Al (% TE, PHE, 22k
%D

DANGER: To ensure safe access, power supplies to each individual enclosure
must be disconnected before opening. fEl&: AR %4, EFIFAAGRT, LI
PR FFAg— NS AR 1 B

WARNING: Stored energy. This equipment contains capacitors. Check for
residual voltage before working inside the equipment. 4. fifft. ZRLHHEH
. EREFREFNOIARNBERLERRE.



WARNING: Never discharge AC capacitors through short circuit. Always use a
current limiting resistor of minimum 100KQ/20Wmin. ¥4 A2 H A 2858 i 58
BRI . AZBE B/ A 100KQ/20Wmin F PRI B FH. .

WARNING: If the ground is defeated, certain fault conditions in the unit or in the
system to which it is connected can result in full line voltage between chassis
and earth ground. Severe injury or death can result if the chassis and earth
ground are touched simultaneously. %45 . REMKN, BIREBBARNE 2T
ARSI R MK S B A LB B EE PRSI 6] o R g
RSB ENGEEERT.

3. Industrial- for DYNACOMP product range Industrial 3z
TIhRAME R i

As a key element of its business strategy, ABB has committed to a broad program of
product development and positioning under the Industrial™ umbrella. This initiative is
geared towards increasing integration of ABB products as the “building blocks” of
larger solutions, while incorporating functionality that will allow multiple products to
interact seamlessly as components of real-time automation and information systems.
Y — AT 45 O EE IR 2%, ABB ] Industrial™ (it R K T 5= S aTE K R E A ) L
1o 2SR RRIG SR ABB ™ it (R385 P AR 0 S o K B AR o 7 22, 5 IR I v B2 1)
N RETE3EA FEALAFAN [F] 77 it 2 [6) 1) BB I8 B o 4 A LU s i B s AL 515 B R G

ABB DYNACOMP product range represents an important add-on to other
fundamental building blocks in the Industrial™ Architecture. ABB DYNACOMP &%),
rt Industrial™ S H A LA™ S S ER 1) B D 7

This product has been tested and certified by ABB Group as Industrial IT Enabled™.
All product information is supplied in consistent electronic format, based on ABB
Aspect Object™ technology. Plug and Produce™ installation and integration with
other Industrial IT certified products are available through the ABB Aspect
Integrator™ Platform. A i 3B L ABB £ 4128 5] A5 TV FRUE IR D GIE BT & (1) 77
mifE SR HE - ABB Aspect Object™ iR $2fit 48— r4%:X . it ABB Aspect
Integrator™-}-& Lk Plug and Produce ™ 5 HoAth Industrial™ DAk il BE4T 22 e M

Pas
o

4. Upon reception %6 ISt4& 4

4.1  What this chapter contains s & 5045 ) P 4%

This chapter gives information on how to inspect, transport, identify and store a
DYNACOMP. AFiAL ik . a5, A itk DYNACOMP.

42 Delivery inspection  AZ {15t



Depending of its size, any DYNACOMP is delivered in one or several boxes designed
to protect adequately the equipment during shipment. Upon reception of the
equipment, make sure that the packing is in good condition. Verify the state of the
shock and tilting indicators. After removal of the packing, check visually the exterior
and interior of the DYNACOMP from transportation damages. Complete the first part
of the pre-commissioning check-list (see Chapter 11).

FRAE ROT A% ATAT—3K DYNACOMP fH &t — el LM 1, B A i f &
PRORA B 5 2 o AR IS A E0 B 15 S8 i B R e 5 i el sl iR 4T
THuAeEN%E DYNACOMP S A fEiafid B iR o 58 B — B0 R 4 A0
BT ILER 11 F

Your DYNACOMP equipment is supplied with a standard set of documentation
located top of the master cubicle door, internal side. See documentation location in
Figure 4 . #5(¥) DYNACOMP ¢ B HLHE AR HE ST FISCEE LT Py 38 1T TS PR 2 [
FIEK 4

Verify that all documentation is present, i.e.: i& /5 i3 RS ZE 4 T
® This manual; 1 -t
® Standard electrical drawings and connection diagrams Hx ¥ i i P Fl2 2% 14

® Power™ Power Factor Controller RVT-D manual IhZF %, %52, RVT-D
A5 F it

® Dynaswitch manual & JF K F

® RS485 Modbus adapter quick start , user guide , and CD (if this option has
been ordered) RS485 M7 o G L ds PS8, H P Ferd Al CD Yt (3L
THAT)
Any loss or damage should be notified immediately to your ABB representative. 1T:{1]
R R BRI AN 5 A ) ABB ACRERT

43 Lifting and transportation requirements i3 iz i85k

DYNACOMP cubicles should always be transported VERTICALLY and should never
be tilted over. Please note that each individual cubicle weighs approximately from 350
to 550 kilograms (see Chapter 15). Transport requirements are given in Chapter 15.
DYNACOMP S e # 2 R T s iy, EGURE, VE RS 148 1 F 5 K27
350 % 550KG(H: ML 15 &), AR Ia i 2K AE 15 T 41 H.

Care should be taken to ensure that correct handling facilities are used: i3 &1 [ & 1&

e T He

® Lifting lugs may be used for individual cubicle handling
using the following precautions: 7% n] [T 4 ot
AN, IFRE AT YR 43 it -



B Place a rigid frame to avoid that the roof is fold with the weight of the
cubicle 7£ FLICTHESBCE MR FIASL, 8 ke ot .

OR
®  -Remove the lifting lugs, the roof and the spacers i i FE 80 2 T &6
L
B -Replace the lifting lugs on the cubicle for handling t 7] LA 8 et
HBEHE B IR 7
B -After transportation, replace all parts as it was initially iz #lit )5, Af
g m] Ji A A

Figure 1: Lifting a single DYNACOMP cubicle /&—: #-7* DYNACOMP #7547/71 5

® For cubicles mounted on a common base frame, lifting rods (not provided)
should be used (see Figure 2). ol e £ER—HE48 b IRl F mded () A
k)

Figure 2: Lifting DYNACOMP cubicles mounted on a base frame /& 2: /i4E/d&E#HE42 19
DYNACOMP #7¢



4.4

4.5

|dentification tag 1R 4525

Each DYNACOMP is delivered with nameplates for identification purposes: one
nameplate for each cubicle and one for the complete DYNACOMP. %:> DYNACOMP
FRITHRSR AU 30 0, IF 3 it — A~ 424k DYNACOMP £ fift

The nameplate for the complete DYNACOMP is located top right of the master
cubicle door, at the outside. The nameplates for each cubicle are located top right of
each panel door, at the outside. A5 UL A AE T BT TAMRITIER A U, AR~ 0
PR B R TS A 1) A T A

The nameplate information should always remain readable to ensure proper
identification during the life of the DYNACOMP equipment. The nameplate (see
Figure 3) includes the DYNACOMP type, the nominal voltage, power, reactor value
and frequency as well as a serial number and an ABB internal article code. 7k A {4 &
UFRA A OGS L, AR BEYS IERR U . I =P8 DYNACOMP (1545 | %
SEHLE DI, HPUE. FELLR ™ i R 815 A ABB ALY 23K

nADD o ADD
rFfamwrmw FRipmw
Dynacomp unit Dynacomp

Drynamic response compenaator

Type : CLMO-XXH-VXR-TK-XK Dynamic responsa compensator

Art. Mr: Art. Mr;
ZECAK KK XN KATKKR 20 AR R R A RO
Qs XXX = XXX kvar Qn - XXX = O kvar

Lim - XN Lin 3000y

iz X¥Hz frn: X¥H=z

Ui = X000 Uiz XKV
cat, -XX/+XXC cat. -XX/+XX"C

Dale  KE-XX-KX Drale @ XXX K-

OF - KRR OF 3 20
Sernial mbr : J000000( Serial nbr ; X0
EM-60439-1, EM-60831 EM-80439-1 EN-B0831

Made in Balgium C E | Made in Belgium

Figure 3: DYNACOMP identification tags for each individual cubicle (left) and for the complete
DYNACOMP (right) & 3: 7= % 77~ DYNACOMP #2707 iR #8424 2% DYNACOMP #4144 76 i1
PR

Storage it

Whatever your DYNACOMP is stored in its protective package or not installed once
unpacked, it should be stored in a clean indoor, dry, dust free and non-corrosive
environment. The storage conditions are described in Chapter 15. fu3 52 #f sk JF {0 A&
REMIN 22381 DYNACOMP, W ZFAFTRAE T4 . oA JoIE kT N « B
ZAEAE 1B TR U]



5. Hardware description FsE 42 15 B

5.1

5.3

What this chapter contains ZNER B

This chapter describes typical DYNACOMP equipment and discusses its main
components. %% 155t #it 7 DYNACOMP % % [ HL 3= BB A4 (1) 35 1

52 DYNACOMP introduction &AM/ 24

Each DYNACOMP is basically made of one ‘master’ cubicle that contains the RVT-D
controller and possible other cubicles called ‘slave’ units, without controller. %4
DYNACOMP F#& tH—/ My H RVT-D 685 (1) =500, AL e AV 0 85 (1) e
CH s A1) .

The number of cubicles depends on the reactive power need considering that: 5.7t[1)
B S R o Th T 28 1) 5 275 18

The maximum reactive power per cubicle (master or slave) is 400 kvar o4
TRMAEAER, BEAE R K244 400 kvar.

The power range may vary using the type of sequence and the number of
outputs o HE IR /INTT AR 2 K Bt B O A T 5%

The value of power steps are fixed to approximately: 100, 200 and 400 kvar

(please refer to Chapter 15) 2% 1) D) Z {4 & %€ 71 K £1:50kvar. 100 kvar .
200 and 400 kvar. (iffZ 4 15 &)

Any DYNACOMP can have up to 32 outputs with CAN interconnection
system (default) or 12 outputs with traditional opto-coupling outputs. T4
—Kir CAN [¥] DYNACOMP £ feis 32 P th (64y), i aRhok sl ik
w2 12

By default, each cubicle has to be individually connected to the grid. As an
alternative, a common cable entry cubicle can be used. See options, Chapter
15 . BN FL G T DLROUBE B W R o B i DR FH A F k2R A N 56 DA A
. SR 15 &

Master + slave cubicles are both W 800 x D 600 x H 2150 mm by default =
FM R TT I BRA R S4B 5 W800*D600*H2150MM

Optional cable entry cubicle is W 600 x D 600 x H 2150 mm Y3 4hiii A
¥y 5706 R~ 29 W600*D600*H2150MM

Each cubicle is free floor standing (floor fixation possible with base frame
option, see Chapter 15) BN FAICE U 2, (G FERIHE AL A 21 15
)

DYNACOMP typical cubicle layout  #5 DYNACOMP . 045 J&)



DYNACOMP equipments may differ from their size, power steps, voltages and
options. However, the internal layout principle remains the same, as illustrated in
Figure 4 here below: DYNACOMP &£ 7¢4t, Yy, MRAIEM T eA—H. H
A AT R R BR RS N 4 R

MASTER SLAVE MASTER
4 x 100 kvar, 1 %400 kvar, 2 x 200 kvar,
3-phase 3-phase J-phase

Figure 4: Examples of typical DYNACOMP cubicles &/ 4:  #17% DYNACOMP o052

Table 1: Main components list of a DYNACOMP % 1 DYNACOMP 7= Z 251/ 4

ltem %3 Main components  FE
1 Capacitors CLMD83Q type =~ CLMD83Q %! Hi 7% 2%

Reactor(s) CEET R

Dynaswitch(es) #hA Tk

2
3
4 Fuses & power connections {4 15 FL B %
5 RVT-D controller RVT-D #&il#%

6

Aucxiliaries: 24Vdc power supply for Dynaswitches, Auxiliary power
supply fuses, CT terminals, 230V Auxiliary power supply (optional) [}
Pl EESIFRAEH 24V HURUE, FHBIARUEREE , CT #edim
T, 230V i GEAD

7 Documentation holder (always in master cubicle) #4442 (£ HI0)

Slave units differ physically from master units in the following: M B CAN ] T A
JCIIHE U

® They don't have any RVT-D controller %17 RVT-D #i %

® They don't have a CT connection terminal block. %7 Hiifi I &#% (CT) #%
i1

® They don't have a documentation holder 77 14 %42



5.3.1 Electrical topology HSR=EE

ﬁ [l [

AVAVAN AVAVANVAVA

oL

Figure 5: Thyristors pairs for single and three-phase networks /& 5: W/ FH A= #2519 K 7] £
#

54 DYNACOMP user connections DYNACOMP J 44k

[ -I_' '-I- . — ) . Load siee
, ) ' Thitss: it i
- Sngw phaa
1 Z) z
Dynacomp” equipment _

_ Master cubicle | | E&:ﬁm{s] |

a) ={ Controller T) i)

5 |- RVT-D - step(s) - step(s)

E d L —— -_

E ]
=] g

Figure 6: DYNACOMP schematic overview of user connections & 6:H /' #4451



Table 2: User connections for DYNACOMP  JH /- #:4k F+4%

ltem 45K User connections i J' 1% Connection requirement 42235 5k

Mandatory (excepted for basic external
trigger control mode, see Chapter 7). CT
1 CT connection(s) F, it H. /g% B2z location depends on control mode, see
Chapter 7). 5l (5 &1 fis 42 il L5 7
) CT A7 AR 42 il nT A1k

Power cable connection to the supply Mandatory for each cubicle (standard

2 SR B LA 2 configuration) 3, 176 (hRHERD )
Modbus communication connection or
3 serial communication/printer Not mandatory Rl

connection (optional) Modbus it £l
{5 R R A AT A5 ad T LB )

Mandatory, requested for each cubicle (can
4 Auxiliary power supplies i H1J5 be provided, see options Chapter 15)
s, RS EIC(RT SR, I 15 )

Temperature probe connections

5 | (optional) M AsE RS | NOtmandatory At
6 Ciﬁggg?;:]zler igﬁ;&j@;;@%@?' Not mandatory AN
7 CAN g%{gl\%eg'\&eﬁ% cﬁgﬂbicles Mandatory -
8 Individual cgﬁb}?/)ej\;ﬁ;%hﬂconnections Mandatory |
9 marth COQ;;;%?@Q%};CUNCIGS Mandatory SR

Mandatory connections are connections that must be present to make DYNACOMP
equipment operational. DYNACOMP power connections, auxiliary power supply and
earth connections have to be cabled by the user. &I {5UE DYNACOMP # 4 fit
RENERIZAT, B UEEEY. Ea A T St P B AT IR

Connections that are not mandatory can be made to enhance the DYNACOMP
equipment basic functionality. Please refer to Chapter 7 for detailed cabling
information instructions. AEuR I G H LG 5 DYNACOMP 4 [ BE A Dy g
TS HH 7 5, BG4,

5.5 Power- RVT-D Power Factor Controller Powerr RVT-D I [ K ¥ 1) 22

The RVT-D controller controls the complete DYNACOMP. Its tasks include:
X DYNACOMP HEAT#t) RVT-D #2428, A6 LLR JLIT-5%-

® Providing a user friendly interface #1441 H] #2141
® Accepting and executing customer requests %5 3171 1 71 sk

® Accepting and executing the commissioning of the equipment 52 Jf #4472

R 5 FhEER



® Giving the possibility to the user to activate steps manually 4l /' #244L F-5)
ERAE ARG 5]

® Calculating and generating automatically the Dynaswitches firing signals
based on the line voltage, the current measurements and the user
requirements A4 L FT RN A A5 S, DRI BRI & A 2 il SE
H 3t S ARSI T R AL KA T

® Receiving possible external trigger signals ok & £ 5

® FEnsuring interface with Dynaswitches through a CAN or opto-coupling
connection links 24 )& AR CAN BOGRE 14 1

® Protection of the DYNACOMP (over and under voltage, ...) DYNACOMP fx
P (e R )

® Displaying measurements (U, I, Coso, powers, ...) MlE{EER (HHE,H
,COS@ , 5 4%5)

® Managing communication interfaces: Modbus, alarm contact and serial
communication toprinter {5 1145 P Modbus & 2%, 352 i 5UR1 21 4T EDHLIK)
HRATIEAS.
In order to fulfil these tasks the RVT-D controller is connected to the Dynacontrol
board of the Dynaswitch by CAN bus. i 1145 75 22,18 ik CAN G264 RVT-D Fihl
Rgh A4 AR - sh A& T ST G .
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Figure 7: RVT-D controller interface diagram /& 7:RVT-D ##)# %171/

Please refer to RVT-D manual for hardware and interfaces description.AH 5% (1K1 {4 A
LU, 21 RVT-D Fit

5.6 Dynaswitch Z & 7T %

Figure 8: Dynaswitch right and front views /& 8:3).2 775 i 4 71 i # K

Dynaswitch are made of:  Zh & JF <41k



Table 3: Main components list of a Dynaswitch # 3:50& 77 3¢ 3= 23 i 1

Main components &4
Thyristor semiconductors -3 4& 1] 5k
Fan & #H1XU
Heatsink with thermal protections H{# 2% &2 {4
Dynacontrol board i &4 il
Fixation brackets [ & 37 42

6 RC snubbers PH7(RC)FHJE %%
From the RVT-D controller signal, the Dynacontrol board will control the Thyristors
firing for a quick and transient free switching. sh&#=HlM 2>k H RVT-D #5585 14145
Ly LB Mk T, BRI

The Dynacontrol board also monitors the status of the fuses, the thermal protection

status of thyristors, and various error messages. Thanks to the CAN connection, that
information is available from the RVT-D controller. [q] 5l 45 I A5 o m] DA $5 4%

FERAS, TR PIRES, AR AP R G B T 7 CAN JfFHkH:, xut
5 R RVT-D 5l 28 A7 SR

Please refer to Dynaswitch manual for hardware and interfaces description. fH A {4
LR, 1S BT R T

ltem &2
]

2

3
4
5

5.6.1 Dynacontrol board 3j7&##ltRk
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Figure 9: Dynacontrol board layout /5 9:5)& 1 #/# 4 it 5]
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Table 4: Dynacontrol board description # 4:5) 27 #1# 15/ 1]

ltem 42K Connections and LED'’s signification #H><Et#: K LED’s 87547 B/n
’ Power ON indication LED and error signal given by specified blinking H. 5 JT i3 45
IRKT 58 SRAE RN E IN R AR 7R
2 On/Off LED’s: presence of a thyristor firing request #%/K LED’s: 37~ if ket fph
3 Configuration Dip switches DIP #4i4 I ¢ ik &
4 Enable input: fuse and thermal protection detection F] {4 £ AMHu 4480 (1) 4
N
5 Power supply (24Vdc) and CAN bus connection24V B it L & CAN s 45 % 23
[l
6 External control input: optional input to control the switch #M i fils A HHHA
EIESHAPISN
7 Gate signals for the thyristors mJ 4zt | T4 S 5
8 Touch proof protection plate [ 11 fil & {4 i

Capacitors  HLZ %%

The capacitors are CLMD83Q special type especially sized for DYNACOMP
application. CLMD83Q & JTJ 1Y ) it % 2% /& 4 DYNACOMP 1 1] & il i)

CLMD83Q are dry type capacitors using well proven technology. CLMD83Q )+ H,
ot e LR AV NI IES N

The capacitors are equipped with discharge resistors to get < 75 V after 3 minutes.
Discharge resistors are fitted outside the capacitor enclosure. % Fi 75 #% L. %25 il i i,
FHAS, TG =Bl R 8 L IR PR A 75V DR o il el v B2 40t ] e 7 R A AR e A
AR,

Figure 10: CLMD83Q capacitors & 10: CLMD83Q i % 4%

Discharge
Resistors
HH H P #%




5.8 Reactors Hias

By default, 7% reactors are used for 3-phase DYNACOMP and 14% for single-phase.
Please refer to Chapter 15 for reactors detailed specification. | FiZRIAE : =4
DYNACOMP XH 7%Hpias, HA4 DYNACOMP NIRH 14%H 2%, FEYN I H P12
FRERIGESH M 15 5.

In case of specific requirement, (e.g. THDV > 8% or specific spectrum or specific
reactor values) see Chapter 15 options for special reactors type. X} T HAKZ K]
(B tn: THD>8%, sl MASE sl Rt a (2K 1K) 162 A 15 %4 H i hu a8 k%

59 Fuses and power connections {6 & L% 2

The fuses are fitted with micro-switches that are connected to the Dynacontrol board.
BELSE WS EAMBIITR, 5 5 E R RS .

Note: by default, each cubicle is top cable entry. The cables have to be connected to
the power terminals. Different types of power terminals are presented in_Figure 12. ¢
N RS FICERUCH TG L ZE R, S SRR A AR R 1, AN R R AL R R
Uig U 12 iR

Optional power connections are possible see Chapter 15. g FEJE I T A 15

=

=%



Power terminals

[12: RIS 2RI T
5.10 5.10 Auxiliary power supply and terminals %fiBh fJ5 & He 4 1

By default, each cubicle has to be fed by an external 230V 50 or 60 Hz auxiliary
power supply. The cables should be connected to the terminals as shown in Figure 13.
The CT terminals are just located beside. | ERINEEA B ICHR AR LA —A
230V/50HZ =% 230V/60HZ (4l sl JFZ 2 &l 13 Prosiidon 5 L, HRiha
s (CT) Mi%sm 1 2 e L5510,

As an option, the auxiliary power supply can be internally generated from power
terminals through an auxiliary transformer, see Figure 13. %fj Bl FLy5th i M Py 3508 Fi 51 i
T I At B AR He 23R4T, ] 13 o



The 230V external power supply or auxiliary transformer feed fee the fan(s), RVT-D
controller and 24Vdc power supply. MM 230V FL Y5l 4 B A8 Hs 28 301G I e & - 42
PRV XU, RVT-D #5645 R1 24V B LA .

CT input connector

Auxiliary power
supply fuse and
terminals

24 Vdc Auxiliary
power supply

K 13: F IR A% T

6. Mechanical installation W4 223

6.1 What this chapter contains A& Hiik

This chapter gives the required information for the mechanical installation of
DYNACOMP equipments. A 3223t DYNACOMP 52 £ HUBIH 70 2 e (P AH DG 2E
R

6.2 Installation location requirements ‘%247 & 525K

DYNACOMP equipments must be indoor, on firm and levelled foundation, in a well-
ventilated area without dust, aggressive gases and excessive temperatures. Please



refer to Chapter 15, installation location. DYNACOMP ¥4 B3k 25 4E N, JEAEIR
[l SPEE AL B, TR AR S SRRV RS . 1SR 15 &,
CLEBENTED

The DYNACOMP foundations have to support the DYNACOMP weight. The
DYNACOMP total weight can be calculated from the weights of each individual
cubicle given in Chapter 15. %2347 & [ 20 AE 5 & %2 DYNACOMP [ &, R4
55 15 Fah AR B oo i T Rl ) ATHE R T

It should also be taken into account that the standard protection degree is IP21

closed door(s) [IP00 open door(s)]. IP43 available as an option, see Chapter 15. [F] ]
W AR FRUESE S ST 10 P41 JFI10 IP00. PRAIZIRES 15 5,

WARNING: Conductive dust may cause damage to this equipment. Ensure that
the DYNACOMP is installed in a room where no conductive dust is present. Z&

% : Hifk DYNACOMP ZHERH FHMEMEN, US4 THRBIRZRE.
6.3 Airflow and cooling requirements ¥4 &1 i/ 25k

Each DYNACOMP cubicle has its own set of cooling fan(s). The air intakes are
located in the cabinet front doors as described in Figure 14. Please note that the cable
entry cubicle has no fan. 3> DYNACOMP ¥ CHREC A v 21X JEXIZEINIE 14 T
INIELTOHT T o 1 L S 3 e A R VA A1 XU

Figure14: Cooling air flow for a 3-cubicle DYNACOMP



K 14: 3 1 DYNACOMP 470 1578 401 K

For proper cooling, a minimum of 1400m#h airflow has to be supplied to each cubicle.
Please ensure that the air used for cooling is regularly renewed and does not contain
conductive particles, significant amounts of dust, corrosive or harmful gases (refer to
Chapter 15, installation location). 4 T fRUF/EWE A H] SN H O H A& RN
1400m2h R X . B ORI X R EF, s Sk, RER Ay, ik Ay
TR N I T XU T BRI R e (HARS BER 15 T8 8D

Possible air conditioning system and its sizing depend on the produced heat. Since
DYNACOMP can be splitted in several parts and the parts located in different rooms,
the losses of each part have to be estimated separately. & #1725 R 48 & KA HAk
Azl RN E . DYNACOMP Wl 73 B 12 ANy, BB SN B31al, B AL
A N 73 TF Pl o

Maximum individual cubicle losses are given in Chapter 15. &4~ 0 i K HUHE 26
15 AL

This heat must be carefully considered in order that the cooling air intake doesn’t
exceed the allowable temperatures (see Chapter 15). This point is very important
since the life time of the electrical equipment is highly temperature sensitive. i\ F.% &
AR, DU S tHVF T a i (WL 15 %) o AR EE, POy H R iAo E
PR B et (5 o

6.4 Noise M

Mainly due to the air forced cooling, all DYNACOMP generate a certain level of
audible noise. The audible noise level of the entire DYNACOMP depends on the
number of cubicles and on the harmonics of current flowing in the reactor. I = 5k
PETAEE, DAACR TGRSR, AT I R e FE T A 17 7= A R
Typical noise level for single cubicle is given in Chapter 15. Fu/™ LG (1) it 74 % 43 1
TEER 15 Feh
The DYNACOMP noise level should be taken into account when choosing an
installation area. ¢ 2 e B I, N 2% & 73 D554

6.5 Standard cubicle layout, cubicle assembly and clearances Fr¥H. o0 A

Jri) S 222 ) it

All DYNACOMP cubicles (masters and slaves) are Rittal TS8 type with W 800 x D
600 x H 2150 mm, see Chapter 15. The cubicles are equipped with an elevated roof
and lifting lugs. DYNACOMP #iG ( Adf BRI G ) HIGT KA
W800*D600*H2150mm ¥ IL55 15 % . % Houde s Tk M3 454,

150



1 wnil

15T -

Please note that the cable entry cubicle is normally a narrower (W 600 mm) see
Section 6.7 .iFE R B IEEAR M H R A (W600mm) TE41 S 6.7 i 4

DYNACOMP cubicles can be placed side by side or back to back. They are free floor
standing and, by default they cannot be screwed on the ground. If ground fixation is
requested, optional base frame has to be ordered, see Chapter 15, options.
DYNACOMP HiyC il i 5E 0 s SETT 428G eI 5, 27 SR e, 7rik
PRI PEANZ [ 55 16 Sk oy

IMPORTANT: Please note that it is not possible to add the base frame afterwards:
this option must be selected when ordering. T HEoR: FNFLALRNAE R 1T 8 B,

Cubicles of a same DYNACOMP can be grouped into several separated parts. Then,
each part has to be assembled as shown in Figure 16. @114 16 i~ E3ERC R,
HHIF 1) DYNACOMP 556 R] 73 73 20 j J LA B 73 A T

For any other configurations, please consult us. % FHe il '®, 5 RANBER



1 unit 2 units 3 units 4 units
t ¥ —1 S i tt ¥ £ 1= 1 -1t 1]
w
L o]
I.| . I li.!. I’.].E. E
800 ‘IED_D | 2400 I 3200
| L] | IE

By default, the standard DYNACOMP cubicles are shipped separately, so they have
to be mechanically interconnected on site; see Section 6.8, mechanical
interconnection of cubicles. 1T kr#E DYNACOMP H G240 JFia ki, PR b kAT
MIZ . TEIL 6.8 4 e AR,

If some heat transfer is expected, 100 mm clearance should be applied between the
DYNACOMP cubicles and heat source(s) such as walls or other electrical boards for
instance. #7 M FEK, Wik DYNACOMP o . Hiok e 8 OREF
100mm ¥ [R]

6.6 Base frame JLZRJRE

DYNACOMP can be supplied with an optional 100 mm base frame, see Chapter 15,
options. DYNACOMP mJ#24t 100mm FeZ83k 0, 7 02K 15 sk EEs o

The base frame option must be selected when: 75 2 F FE 48 £ (1) b 5 .45 -
+  ground fixation is requested 13 i Jiil &l 5 TR (1)
+  busbar option is ordered F}ZEHE CL 4 e HELF 1

Typical base frame layout for cubicles placed side by side is given in Figure 17. L7}
FR) R TR ZATT S/ T TR L 17 g



460 i . A ST

Configuration A 454 A

= B . I
l2
X = - ¥
Configuration B zEK) B
54.5 Z 127 ZI 127 frd 127 &

o i = e

. W12 face aEnove | ‘ ‘ ‘

Z = 475 mm for cubicle of 600 mm  600mm [{J .70 Z Sk 475mm
Z = 675 mm for cubicle of 800 mm  800mm &G Z k 675mm

Figure 17: Base frame detailed layout

Conf. A Cubicle type
L A B

1386 280 280 1x600 + 1x800
1586 360 360 2x800
1788 478 478 3x600
2390 776 776 4x600
2388 720 836 3x800

Conf.B

X Y

2992 800 800 5x600
3190 800 800 4x800
3594 800 800 6x600
3992 800 800 5x800
4196 800 800 7x600
4798 800 800 8x600
4794 800 800 6x800
5596 800 800 7x800
6398 800 800 8x800
2188 450 600 1x600 +2x800
2990 800 800 1x600 +3x800
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3792 800 800 1x600 +4x800
4594 800 800 1x600 +5x800
5396 800 800 1x600 + 6x800
6196 800 800 1x600 + 7x800
7000 800 800 1x600 + 8x800

A single base frame can be used to fix up to 4 cubicles side by side (including cable
entry cubicle) or 8 cubicles back to back. — N4 ] [l 5z PUAS, e ] U oG
QORI Be3 57 SO

Figure 18 shows respectively the possible DYNACOMP assemblies with base frame
up to 8 cubicles. Please consult us for other configurations. ¥ 18 fiT7~, AR\
> DYNACOMP HLou 2234 E — A4 FIE. e icE, 65 &A1 R

L
e

1 unit 2 units 3 units 4 units
—t 4 b E 4 i

kb
'y

i

A i T — A T I B q (58
| ** g
e
L . | ! |
B g 2 - - g 1l 1! 1

oo — ] 1800 X — 2400 — : 3200 b \2
| | I- =
: I | ik 1 i- | I I‘é
4 ¥ + o # “H= + - - +
B 5 sl = n
]
bx

600 ' 600 | 106—_2285

Cable entry cubicles  HLZ5idE£AE

Any DYNACOMP can be equipped with a cable entry cubicle (W 600 x D 600 x H

2150 mm, excluding base frame) see Chapter 15, options. {Ffi—3z DYNACOMP #ft
AR L Bk 2R A (X~ W600*D600*2150mm, [ L2440 T2 15 &

The internal layout of the cable entry cubicle is quite flexible and can be adapted to
customer requirements. For instance, it may be equipped with or without: i F £ A
(RN AT RT3 R0, JERERANH K, 02 15 BER L.

® Connection bars EFA HE




® Circuit breaker T it
® - Surge arrester W REE
Cases where the cable entry option must be selected: T #1) 17 1, 7 5 12k 35 v 45 Bk e AR
® bottom cable entry is requested BRI L 2 0 2k
® circuit breaker option is selected 5 Z i &5 JT ¢

® asingle connection point is requested LA &L 4



When a single connection point is requested, the cable entry cubicle can be located in
several places, as shown in Figure 18 with a two cubicles DYNACOMP. ¢ sl
e, MARHEZAE ] LURCE B LA T7 . & 18 ot 2 A~ #6) DYNACOMP.



6.8 Cubicles mechanical interconnection F.CHLbE B i%

By default, DYNACOMP cubicles are delivered separately and they can be
mechanically interconnected on site thanks to the interconnection kit. DYNACOMP #.
TUHEIY TE R, B s P AR S A A A AR AT LB 3%

Pranvel s el
L]

Left cusbicle l':m;r

5 =i-F ighit cubiche frame

e i
E - B ma
v o T

em -
——

Interconnection procedure: HiESR

® Remove the relevant side panels of the cubicles to be interconnected. Pay
attention to the earth wire connection that is connected to each panel. This
wire has to be removed. & BRAEMIFI BT, AT BSR4k 1)
B, JREBRIRANRIC

® Fix the divider panel seal on the interior frame between the cubicles. [#] & 4
TE 5 TG N FOHE S22 TR B B AR %

® Interconnect the cubicles at 4 fixation points as indicated in the above figure.
HERAZ o B PO [

6.9 RVT-Dinstallation  RVT-D %3



By default, the RVT-D is supplied in the face panel of the master cubicle. RVT-D ifi
B2 A FEHRITIET ] L.

If RVT-D extension kit is selected, the RVT-D controller is delivered separately and
should be installed and connected on site as defined in the RVT-D manual. %15 %+
7 RVT-D ¥ J@diff, % RVT-D #=5ilse 4l o etk FHAR4E RVT-D F MK &
AT 2 BERIE S

6.10 Cubicles assemblies - summary H.JG 2 2% 5k

Most popular cubicles assemblies and their respective characteristics are
summarized in this section. It aims at bringing useful help to select the suitable
DYNACOMP assembly. it H 19 5 G250 L& e T4 F R 0 s B AE X R 20 i AT )
e FCH RIS 3 Bk & iE ) DYNACOMP #{ 4%

Table 5: Popular cubicles assembly H5: W HICLE

Configurations HECE Characteristics Y
1.Standard cubicles, Each cubicle delivered separately 4> #7070 Tt 5%
standard configuration DYNACOMP can be divided in one or several parts, cubicles of
(no option) FrAEHLIC, #r | each part being placed side by side or back to back. Cubicle can be
HENCE mechanically interconnected (recommended) DYNACOMP fE#% 43 %,

—ANEUUANER S, RN nTIA R, WA R o] DU
HiE. G
All cubicle are free floor standing FT .0 G20 i i 5
Top cable entry for each cubicle &A™ #.70 ky THH HL 45k 28
230V Auxiliary power supply supplied to each cubicle otherwise
auxiliary transformer should be selected &4 ¥ 6K A 230V L H,
3 ) I3 495 Aty B 0 s 2 A
No base frame, no busbar, no circuit breaker B HE4, REZHF K

PR o
2.Floor fixation required | Cubicles are delivered on one several base frame(s). #.oc$Efit—14
A R ] e Sk S A

The DYNACOMP can still be divided in one or several parts,
cubicles of each part being fixed on one or several different base
frame(s). i DYNACOMP [RIFE4 7y — LAy, I HAES
TG ] [ 5E AR AN LA R RS .

Cubicles assembled on different base frame and placed beside
each other can be mechanically interconnected. .02 fC FI A [A]
LA SVE TSR I S Ly G DR I R
Base frame can be fixed on the ground. J& 48 m] [# 52 75 Hibk L.

Top cable entry for each cubicle &A™ #.70 ky TH HL 453k 2k
230V Auxiliary power supply supplied to each cubicle otherwise
auxiliary transformer should be selected &A™ ¥ 56 K H 415 230V

Al 0 PR L A D D i B A s A 4 L
No busbar, no circuit breaker TLEFZHE, ol 2.




7. Electrical design and installation

7.1

3. One Single connection
point required (or several
single points in case of
very large DYNACOMP)
R — A HUIE R (B
JUAS B 4 padE T
K ) DYNACOMP %
)

The idea is to reduce the
number of power
connection. IXFEHE K
I/ HL Y P

Busbar should be selected. if7i% %R
Cubicles interconnected with a busbar should be assembled on the
same base frame. FH RESeEF2 (1) 510 N 22 2645 [ — M IEAE |
Power connections can be done directly to the busbar(top entry
through standard apertures, no need of cable entry cubicle) or
thorugh a cable entry cubicle. Y iT H#2 A BRFZk Fiddz ik CRITTH
BRUER PR HEBR AT, o SRR AR o mT il i re AR A
The cable entry cubicle can be equipped with circuit breaker, surge
arrestor or additional internal CT. 1% 1JE £k Ha 4 i v & Jc 7 1% 7%, 0 75 25
DL K PN S Bt oty 1R FL O L CT o
DYNACOMP can still be divided in one or several parts, each parts
having one single connection point. DYNACOMP {/58X 7] 43 &y — AN ik,
JUANER 3, BRI #AT AR R
Top or bottom entry is possible with the cable entry cubicle. ik H
S AR AT B AT TV B I Bk 4 1
230V Auxiliary power supply supplied to each cubicle otherwise
auxiliary transformer should be selected &A™ #. G Z42 At 230V 4
BBt R R, 5 T e P AR R AR

4. Bottom cable entry Ji
R RIS

Cable entry cubicle must be used. Please refer to previous
configuration (One single connection point)
WA I B S
TS A N E (R34 RO

What this chapter contains

BT S 2
AFEMEIE

First, this chapter introduces important design considerations about DYNACOMP
sizing and EMC compliance 754t % 22 4. DYNACOMP RJ ()it AL ¥ it Hl EMC

HL A A S

Next, each electrical connection is carefully considered: ik, A% EAFN SR

)L

® Earth connections H1 <% #%

® Power cables and protection devices selection and connection Hi il H 25 & 15
E S A S

® CT selection, installation and connection Hiji B #2s CT FIIEHE, 2038 ks

® Auxiliary power supply connection % Bly Hi J 3%

® RVT-D connection and its advanced communication features RVT-D 4z &
A I A5 R

® Cubicles interconnection H.7¢ H 3%




WARNING: DYNACOMP is able to operate on networks where the supply
voltage is up to 10% higher than the equipment’s rated voltage (including of
harmonics but not transients). Since operation at the upper limits of voltage
and temperature may reduce its life expectancy, should not be connected to
systems for which it is known that over voltages will be sustained indefinitely.
%1 : DYNACOMP W L/E7Eftr AR THAUEEE 10%M#T5. (BFERER
AERERRRMT ) ERPTAEESERE LR, Bar=ERm™REarEst
DYNACOMP & AFIEBRZZIFHELE, HEEENHENGE.

Auxiliary circuits are designed to operate at 230 Vrms +/- 10 %. Excessive
(auxiliary) voltage levels may lead to DYNACOMP damage. #HBhEIEE R T/E#E
230 Vrms +/- 10 %, & HhaE AT 4852 DYNACOMP #5737

WARNING: ABB Power Quality Products strongly suggests protecting the
power cables (with fuses or circuit breaker): the customer has to ensure that
the feeding cables to each DYNACOMP cubicle are adequately protected taking
into account the DYNACOMP rating and the cable section used. %+5: ABB H 7J;
P RPN EESR B R B BT RYY (IR ERWTRR 23D P N RS & BB RS 7
RN Z]4FA DYNACOMP [t e Ba R 7R B Ya Bl P9 .

WARNING: Ensure that the DYNACOMP supply is isolated upstream during
DYNACOMP installation. If the system has been connected to the supply before,
wait for 3 minutes after disconnecting the mains power terminals in order to
discharge the capacitors. Always verify by measurement that the capacitors
have been discharged. Capacitors may be charged to more than 1800 V. &% :%
3¢ DYNACOMP m#ifR 5 LU IR B . HR&ECDERIIRE L, WaNNERF 3 4
B, RIFEAFBREER RNBEALECTLNE. BARBEEEMEE 1800V

7.2 DYNACOMP sizing and harmonics considerations DYNACOMP % &
NI S

DYNACOMP size (total kvar) should be defined according to the need (target PF,
flicker mitigation, etc.). The use of “TAM19” form will ease to collect the relevant
information. DYNACOMP &5 K/NE i kvar) n] s s b 75 22 mi . H AR D)2 A
£, WAL EH TAM19 FX 5 T AR A K Bk

When DYNACOMP size is defined, special attention should be taken about the
network quality. Indeed, harmonics may damage the system in case of resonance. To
prevent such a risk, all the DYNACOMP are protected with reactors. Standard reactor
values are: —EH. DYNACOMP 75 K/MfisE fa, N S M . SEbr b1
IR SRS NBIL, Fif 1) DYNACOMP # M Fi A P as R e &



7.3

7.4

EMC

® 7% reactors for three-phase DYNACOMP =4 DYNACOMP X H 7%Hiyi#s

® 14% reactors for single phase DYNACOMP .4 DYNACOMP X 14%Hi
Pias

Standard design assumes a THDV (Voltage Total Harmonics Distortion) < 8%, with

THDV spectrum as specified in Chapter 15. FrfE i1, ZsRH & SEAE (THDV)<8%,
THDV #iiik 57 RZRAESS 156 w45 .

Special reactor types have to be considered if: % T B B fp a$ B U5 20 2 T 2% (&

® THDV is higher than 8% or harmonic spectrum not compliant with technical
specification as defined in Chapter 15. Then, reinforced reactors should be
selected fiit THDV S 8%l G AN RE S 2 15 T4y AR HEOREK
T, W) 5 22 2% B Al F M o R LT 2%

® There is a risk of resonance or interference with a given frequency. Then,
special reactor value has to be selected (5.67% for instance), see Chapter 15,
options. fF{EIEHRSE Rl i ARG LETPURIMT; T 2EKE £ iiE A

(W1 5.67%) - T WA 15 kA

For any question about harmonics resonance or THDV, please consult your local
ABB agent. f7 CiEHknl THDV [0l 8, 1515 1 ABB AR .

HLRE AR

Any DYNACOMP complies with the following EMC standards: 111 — DYNACOMP
HOW R 51 EMC bRtk

® EN 55011/CISPR11: Conducted and radiated emissions according to class
A (industrial type) %3 f 4w+ 2 i EN 55011/CISPR11A 22 (Tl AR#E)

® EN/IEC 61000-4-2: Electrostatic discharge immunity. s & F At

® EN/IEC 61000-4-3: Radiated, radio-frequency, electromagnetic field
immunity test; BRSNS, R PR TE

® EN/IEC 61000-4-4: Burst immunity test. [ 5 brHE
® EN/IEC 61000-4-5: Surge immunity test. HTat i il kruE

® EN/IEC 61000-4-6: Immunity to conducted disturbances, induced by radio-
frequency fields. Bift T4t E UK brifk

® EN/IEC 61000-4-11: Immunity to voltage dips and short interruption [ Hi
T B B T

Electrical connections operations  HL/< %R AF

After the DYNACOMP has been installed (see Chapter 6), following operations should
be properly carried out: %% DYNACOMP J& (JL5 6 5) 3 22 40T T 41 44



1. Carefully select the power cables and protection devices (_section 7.6 and 7.7)
NP B2 R E (7.6 M1 7.7 #53)

2. Earth the DYNACOMP ( section 7.5 ) DYNACOMP $:} (7.5 #4y)

3. Connect the power cables (_section 7.6 and_section 7.8 ) f}tHi FiL 45 {3 5 (1
7.6 Fl 7.8 #4})

4. Connect the CT, auxiliary power supply and any other control cables used
for enhanced functions (_section 7.9, section 7.10, section 7.11 and section

7.12) TR LGS (CT), Al Wy H st A 308 T 189 ik Dl e FA) 428 T 42 o

5. Check the insulation resistance (optional, section 7.5) ¥ A £a 2 BHAE (LAt
7.5 #50)

6. Final check: verify that all devices are properly mounted and connected,
electrical and mechanical protection active and conform to standards and
local regulation. Then, close the doors. #tJii, XA 40 & 15 i A B b 22
SEREL, HALNMORY B AR FFREIE AT SR AE SO M, BN
e 5 O IR T o

7. Start DYNACOMP commissioning procedure (_ Chapter 11) FFih
DYNACOMP iiz47 2% (5 11 &)

7.5 Earthing DYNACOMP  DYNACOMP i

Each cubicle has an earth bar with PE mark located on the top right, see Figure 23
AU LT — AN PE R, o WL 23

PE #:HHEAL B
For safety reasons and for proper operation, the following rules should be applied: 4
B E RN S, AT TR ZIAH S HIE

® When a DYNACOMP is made of one single cubicle, the PE-point of the
cubicle must be connected directly to the PE-point of the installation. ™4
DYNACOMP iy Bl B ICAAAE I, X FRICH) PE RN HEGERS] PE 2244 %
t.



® When a DYNACOMP is made of more than one cubicle, all PE-points of all
the cubicles must be connected directly to the PE-point of the installation
and additionally all cubicles enclosures must be interconnected together,
see Figure 24. *4 DYNACOMP R4 Z AT dlm, e Ich PE &
O FLAREAL B PE 238 b JFEPTA IS ICHMCERA 1, TEHK 24

Kl 24: BoCHIE R
For any earth connection, local regulations should be taken into account first,
considering that a copper cable of minimum 16 mm?2 is recommended. {T-{a] FEHb W ¢
S B MR SR AE, HERE R IR A A 16 mm2ilits i 2 o et 2.

Remark: in PEN systems, the earth connection of the DYNACOMP must be
connected to the installation’s earth (PE) and not to the N-conductor. %}F PEN
%4, DYNACOMP #Hhi4e NiE# 3| weitsk (PE) b, AEEEIIN KIFL L.

7.6  Selection of power cables  Hi i 145 4k vk £

Power cables should be rated at minimum 1.5 times their reactive nominal current.

Uit L 2 PR RIURE VLRI DA A RCRE HLAL IR 1.5

When selecting the appropriate cable size due consideration should be given to
possible future extension of the equipment. & FEIEFEFHLTLE AN, N 7870 e 3 nl B
— DY B

Since DYNACOMP doesn’t generate any harmonics or high frequency; there is no
need for special screening of the DYNACOMP power cables. HT DYNACOMP A%
P AEATART S, e 20N H AL R P G EAT L 1T IR BT
Cable cross section selection:  H 25 & % #*
Since different parameters like localization, temperature, etc. , do not allow covering
all the possible cases of installation, please refer to the local requirements and

standards keeping in mind that the sizing current must be considered as a minimum
1.5 times the reactive nominal current. AR 22308 HESE, BA



FIBEI R A TG Do 1752 M b (R SR R AN SChRfE, D10 HLBE I /N A 20U A7 20 B v
1.5 £

77  Protection devices selection {75 B Ik H

WARNING: ABB Power Quality Products strongly suggests protecting the
power cables (with fuses or circuit breaker): the customer has to ensure that
the feeding cables of each DYNACOMP cubicle are adequately protected taking
into account the DYNACOMP rating, the cable cross-section used as well as the
local network short circuit power. %% :ABB H /7= f R & R ZI B K17 B I8 s i
BEAT ORI, (N PR B ER M R 25) F P % B & B LR R Y7 . B {RIEAZ] DYNACOMP #
TLHIBLREEBUEVEE N . BRZERERTH AR K/ =53 F R B S % BE B K

At the location of the DYNACOMP, the network short-circuit power must be taken into
consideration to size the protection devices. 7t & i. DYNACOMP, R 715 2% [111E T W 78
3 i P A )R I e

Note:  #&/x:

® FEach DYNACOMP power step is internally protected by fuses ( breaking
capability: 80 kA)

® /> DYNACOMP Pyifi#s R IM BT 4 (4 WTfeS1 % 80 kA HEAT {4

® |f a circuit breaker is present: see circuit breaker data sheet 7 f& % ¥ i %

A2 T I 2 A
® If a Busbar is present, see Section 7.8.2 or consult us Ik RFZHE, WL
7.8.2 i B FATHE R

Protection devices should be sized as follow: &4 %% 51| Z sk ik A
Circuit Breaker or fuses Wi S8Rk

3-Phase: lca= 1.5*Q/Unom * 3 =4}

1-Phase: Ice= 1.5 * Q/ Unom FAH

With: Hrh

Ics = circuit breaker nominal current (Arms) W7 28450 5& FELIR

IF = fuses nominal current (Arms) {5 % & HL i

Q = nominal reactive power (kvar) going through the protective device i {f3 %% & 1%

SETCIN L (kvar)

Unom = network nominal voltage (Vrms) HL [ %5 Hi [

7.8 Power cables connection FH YR 28 1418 1



WARNING: Local regulations and requirements prevail in determining how
practically the equipment has to be connected to the network. In accordance
with good cabling practice, ABB Power Quality Products strongly suggests that
the feeding cables to the DYNACOMP are protected by their own cable
protection device (fuses or circuit breakers). 245 : N AR 3% 24 M A R EREBE R &
Mgt g B M X, ABB HEEFIE™ MIRFIEK, AF®KAITRE DYNACOMP
WM BEABRY . (RS SMTHEE)

WARNING: Ensure that the DYNACOMP supply is isolated upstream during
DYNACOMP installation. If the system has been connected to the supply before,
wait for 3 minutes after disconnecting the mains power in order to discharge
the capacitors. Always verify by measurement that the capacitors have been
discharged. Capacitors may be charged to more than 2500 V. & 74T
DYNACOMP Zfidfer, MRER LiFMaEIkR, HEZACHTHE, Yk
HYRE, 2% 3 8. ibRAS ERREEREK. BB AS E R TSR
BABASRFRE, PiimEErET 2500V

All DYNACOMP have to be installed in parallel with the load(s). i [t DYNACOMP
I [R] 1 B4 2

Supply
fransfome

Dyvnacomp Load(s)

Figure 25: DYNACOMP connection principle /5 25: )& # L% 157 P

7.8.1 Standard configuration  FR#EACE

Standard configuration requires three main power connections L1, L2 and L3 (no
neutral required) to each cubicle. A single connection point can be achieved with an
optional cable entry cubicle and/or busbar. FrifERCE ZRIE =AM EHHE L1, L2 F1
L3(A 2k )i R BB B0 v BRI 2 RO G I 1 1 2 Pl AT B RE HE R 58 i
2.

WARNING: Make sure that the phase rotation of the feeding supply is clockwise
and that the L1, L2 and L3 terminal in each cubicle is connected to the same



phase for all cubicles. Failure to do so will result to the impossibility to start the
DYNACOMP. %&: AR IR TIRE4HAHPRES, AR ST L1, L2 A
L3 BN ARFEA AP EAT E# . BNK < F2 DYNACOMP ik EHiIE1T.

7.8.1.1 Topcableentry THIHEAAD

Before to cabling the power cables plate, holes should be drilled in the top. These
holes will take into account number and cross-section of the power cables. &5 Hi
WAL 2 [, T SEAE PR IT IR AN AL, 1AL RN B H A 2 1 B0 I e A 2R 1R e
AR PE T
The top cable entry plate has to be prepared as follow: i Hi 25 13F £ 5 W AR B T %71 L
SRIATHERS

® Remove the top entry Aluminium plate( 6 screws) FTIFIRFEEA LAREL (/N

D)

® Drill the holes including those for earth cable, CT wire and any other control
wires if necessary. £H{LIN WY BRI . CT 4k DL ACH & 43 )42 25 1) 75 4L

® Insert protections devices around the holes to avoid any cable damage %4 5¢
FUJG A AL R I B 4 f O, L3 e v 2 2 e A

® Pass the plate over the feeding cables 14 W M i% 4 _E 728 A

® Screw the plate back in its place % )& {82 22 jig [7] 2=

K| 26: THHEHL ZER
7.8.1.2 Power terminals YRR I F

Power cable terminals are located above the fuses. Figure 27 gives the different
possible configurations. HLJZk (1) 14 L HEEOR IS 07, 6] 27 30l 45 i JLRRAS [F] (1) i

===}

H.



4 * 100 kvar ! 1-phase

1 * 400 kvar [ 3-phase 2 * 100 kvar + 1*200 kvar ! 3-phase

Figure 27: Power terminals and fuses & 27: 11055 T R AR

The cable lugs should be torqued at 20Nm and should comply with terminals
layout: BZi4%G ¥R, FA%E 20NmH L%, H5emiim 7 riEm.

® Maximum lug width: in accordance with terminal width FH 2584 i+ K5

JE: MR 1 98 1M

® Minimum lug eye diameter: M8 i 44 1 FLIK H.42: M8

7.8.2 Optional busbar FHEHIHERERE

The optional busbar main advantage is to provide a single connection point. With
busbar, proper power connections can be achieved with:iFRELEFEA T B 55 N
B R TR A AT REE, 5 FI 0 R )

® Cables directly connected to the optional busbar Hi 452k i] 15 f53% % 21 i i £
(P RELEHE I

® Feeding busbar (supplied locally) 12k fF2eHE Ut

Figure 28 gives optional busbar short circuit capability for bars spaced out 600mm. [
28: #5 Ak 600mm [FIRE 2R HE I F % FE IR
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7.8.3 Cable entry cubicle option  H1ZiZkiE kR

The optional cable entry cubicle is the ideal solution for a single connection point.
Many various configurations are possible. For instance: 1% 4% H 25 3E 28 A5 i) B AR AR v
NS R BIER: i WIRBEZMECE, flh:

® Bottomentry L

® Backsideentry Joilitsk

® With or without busbar & 57 f7 R4

®  With or without Circuit Breaker & 7517 17 W7 it 28

Power connections layout will depend on the selected configuration. F I %A = B
2 £ TS R () I L P vk

7.9  Current transformers specification Hiii H. &% 2s 5 AR H sk
® 1 or5 A secondary current rating. XA E HLUAL 1A 5% 5A

® 15 VA burden for up to 30 meters of 2.5 mm?2 cable. For longer cables
lengths refer to the Figure 29 here below. In case of the CT is shared with
other loads, the VA burden shall be adapted accordingly. 15VA 1 2% 2k #
MR 2.5 mm2, KB4 30 KAJHEik, waH, HSMTNE 29, 7£ CT
AR EIIREOU R, b VA ST T A5 &

® Class 1 resolution or better. 43 # /&% —2% b 42 0 =



® Primary side current rating sufficient to monitor the total line current
(including transient phenomena such as drive/motor starts) . J#s— AN
S FELIAL IV A2 MR i R IR IR R CRLTE L 9K )y 47 2 sl FELTL S e Bk FEL A
TG B

WARNING: The connection of different loads (including the DYNACOMP) on the
same CT must be in series. %45 NP EEES|F—A CT L OFUCRAHHB
I, (8% DYNACOMP #EH)

For complex configurations, several CT(s) and summation CT(s) have to be used,
see section 7.10. XAHXTE A2 MIBCE W JLAS CT FmEM CT #R MG . 7
W, 7.10 #55

Maximum mms curment of the
downstream loads (including starting
current of DC drives)

X1=_._Amns

Muﬁ@%xs by \

¥2=._._ Ams

N

Section of CT cables . MO
2.6 mm*? {recormmended) l

s

YES

— T /l Determine the length (m) and ™
i resistance (fxm) of
CT cables > 30 meters? FES: !
NO CT cables {meters)
‘""‘x\/ ™y
Determine the length of L_= I'-rl
CT cables (meters) R=___. 0Om )
L= ; ] A
Select the CT such that: !

= rating at primary = X2

= rating at secondary - 54

= burden = 15VA

= class 1 accuracy or better

¥3=(Lx 0007 x 28) + 10
=__ VA

¥4=(LxRx25)+10
X4= VA

-
Seleat the CT such that 1 Selectthe CT such that:

= rating at primary = X2 » rating ak primary = X2

= rating at secondary : 54 = rating 3t secondary : 5A

= burden = X3 VA = burden = X4 VA

= class 1 accuracy or better Py - cdass | accuracy or betier

Figure 29: Flow chart for CT determination CT #2177 72 /4



7.10 DYNACOMP control modes and current transformers connection7.10
DYNACOMP 2 il 53X Az L it B KA 14 ¢
DYNACOMP can operate with different control modes: DYNACOMP 1] TAE7ELL R

JUR 5 5K

Closed loop ¥ A3,

Closed loop with additional internal CT 545 N By CT (1) IR

Open loop F# A5k

Open loop with additional internal CT 74 A Fff CT AT L

External trigger without CT ANafy CT (¥ &k fik & A5 5

External trigger with CT (Open loop mode) %7 CT frahafi k. (R

External trigger with CT (Open loop mode) and additional internal CT ‘il CT
AN OFHRERD AT CT it

Major characteristics of each control mode are summarized in Table 6. & Ff4 il i
() TR MR R 6

Table 6: Control modes major characteristics # 6: 75#IFA 2114

Control modes

EHIERK

Major characteristics 2 Z##

Reaction time Wi &
2

CT RS

Closed loop
2N

-Total current measurement (Load
+ DYNACOMP) - High accuracy &
MLl &, 512 +DYNACOMP ks
e

< maximum 3 periods
of time &KX 3 MHfA]
Ji 39

Minimum one CT %
H1ACT

Closed loop with
additional
internal CT 7N
b CT B

-Total current measurement (Load
+ DYNACOMP, - High accuracy -
Auto commissioning & HL I

f174+DYNACOMP Fif§)E, Hzhikiz

P

17

< maximum 3 periods
of time &KX 3 M A]
Ji 48

Minimum two CT &
H2ACT

Open loop JF#£

-  Load current measurement
only -Faster than closed loop but

no feedback control H A & HL M
W P LU AR, (HEH I it
3

< 1 period of time /N T
1 AN ] JEL

Minimum one CT &
BH1ACT

Open loop with
additional
internal CT g

Wt CT 3R

-Both load and
DYNACOMP current
measurement -Accurate and quick
S H A DYNACOMP Hi i il =
ki, P

current

< 1 period of time /T
1 AN R] A 390

Minimumq) two CT
/b 24 CT




External trigger|-DYNACOMP fired by external|Instantaneous (after|NO CT required %
w/o CT Aiy CT|trigger only -Very fast changing|the first firing) BERT |45 CT Zisk
{1 A o loads with fixed kvar need AAMES| (45— & 5

REAAR SbA , AR, [H5E

it KVAR 53k
External trigger[-DYNACOMP fired by external|lnstantaneous (after|Minimum one CT #
with  CT (open |trigger + load current|the first firing), follow- /1> 1 A~ CT
loop) #i CT ¥4 |measurement -Very fast changing|up of kvar demand

Ak T3

loads with fluctuating kvar need J&
A + A, A
Ak, (B KVAR 5 35k 05k

after firing B (ZH—
PR G D M4E kvar
FRE N3

External trigger

with CT + with
additional
internal CT
(open loop)

i CT AN Al
K+ AW CT
CiEX))

-DYNACOMP fired by external
trigger + load current and
DYNACOMP current measurement
-Very fast changing loads with
fluctuating  kvar need, high
resolution - Auto commissioning

Gk A + AR
DYNACOMP Hiyiill =

L, H st
TARARAR, T SRA A 5

Instantaneous  (after
the first firing), follow-
up of kvar demand
after firing

BEIS  C B —

K
Jo) W kvar 154
S fi Az

Minimumq) two CT
/b 24 CT

(1) Additional internal CTs request a single connection point. They can be supplied as
an option, see chapter 15. JFff CT B3k, FMELk . Al kit vEILEE 15 &

7.10.1 CT

connection

PR EL AR (CT) S

WARNING: Special care has to be taken for the connection and location of the
CT(s): wrong CT(s) installation is the most common source of problems found
at the commissioning stage.®& : NAFHIE B R IS (CT)MALE KL, EiRE

UEES - &1

T ) B2 CT A IEH .

By default, any DYNACOMP is provided with CT terminals that are not shorted. A
shorting plug is provided with the DYNACOMP. They should always be kept with the

DYNACOMP and accessible for service engineers.ff-fi]— ik

DYNACOMP it bt (1

CT #&im 1, i) AU#A A B4 RER, [ DYNACOMP i fit — AN i e iyt
RAF B R TR S 2 —




WARNING: When connecting the CT(s) of a live system to the DYNACOMP, the
secondary of each CT has to be shorted. Failure to do so may result in CT
explosion and consequent damage to the installation. Once the connections to
the DYNACOMP have been made, the shorting links can be removed.®%45:2%4i%
EHRERE (CT)ZIER DYNACOMP FR4%, WK i H/kes (CT)H IR MI#ATE
#, BRI CT B, EEMKRIHERE. —BELTHR, NANBEXME
.

CT secondary side to
be connected here

Figure 30: Location of the CT connection terminals /& 30: CT #4711/ &

The CT terminal block can handle control cable wiring with sections from 2.5 mmz? to
10 mm2. 1% CT 4k s+ nJ LR AR 2.5 mm231] 10 mm2(#) i &1 45

A range of ring and split core CT’s exists on the market to ease CT installation. T{i3%
A —Fh 2 P HkEs, LA IS EU % CT i S BAkbr i, XFE 7 CT 4
I

CT’s are normally marked P1/P2 and S1/S2 and should face the supply transformer
while P2 the load side, see Figure 25. CT il # x4 P1/P2 Fl S1/S2, Jf1EX} AL AR He
&%, P2 Mt . VR 25

S1 control wires terminal goes to terminal marked k on the circuit diagram and
S2 to terminal marked | on the diagram. 18 S1 &5 &2 3 B B EARA K K5
T b, T S2 BB E | W& L.

Note: A gray jumper is provided with the bank in a small plastic bag. Use this
gray jumper in case shorting of the CT secondary winding is required (e.g. RVT-
D controller removal). As long as the RVT-D controller remains wired to the
bank, the gray jumper must be removed for proper operation of the bank. 1%
A | RATRAERR AL, FREENERERA . ZBERRA T CT IR B K%
M. (I RVT-D ##I84IFRT) —BiX RVT-D BHIBERRE, NBLiZKEOERE
%, HZBERF.

Each cubicle has several base supports to receive cable ties. &AL ICHS A $24E LA
HL S 2R LY

Multi ratio CT's %% CT’s



When a multi ratio split core CT is used the appropriate ratio is selected by
connecting either S2 or S3 or S4 to terminal marked I. The CT ratio should be
selected as close as possible to the requested CT specification, see section 7.9. i
Mt S 2RSS CT I, MRIEEEFERIME, JHEAMN R TR 2R |
iEdeim 5 o CT AR k£ IR CT MR R EK. FEIL 7.9 #7)

S1(Common)

81 oo | Multi
Ratio
CcT

§2 o

WAV

S3 o |

VAWV

S4 o |

Summation CT’s KERA CT's

For more complex situation (i.e.: two or more power source connections) the current
has to be measured in different points in order the DYNACOMP receives correct
measurement in any circumstances. X5 & 241 D51 B 2 A4 R IBR)
HRAE DYNACOMP {EAT A% 58T A fe i 21 tE A B FRLRAE, AR 22 il i 7 =X

Then, when several CT’s are requested, one or several summing transformer should

to be used. 415 ERAFH LA CT's 4, RIRE T E—A LA B IN48 K 2%,

When a summation current transformer is used the terminal markings will usually be
P1, P2, P3, P4 and S1, S2. The secondary connections S1 and S2 should be
connected to k and | respectively as before. i F o 5 a LR LKA I, W ARG
P1. P2, P3. P4 L\ S1. S2, [F]IfAE H &S — 0 S1 F1 S2 73 il 430 K A |
L A

Summation CT

S1 P1 Sle |

—

—

NN

P2 S2, |

—t

—

P3 Sy |
s2 E

VU

P4 S2,

The first CT should be connected to P1 and P2 while the second CT should be
connected to P3 and P4 on the summation CT. It is important that all CT’s monitor



current in the same direction. 4% /™ CT #iZE g2 21 8 530 H 2% 1) P3 il P4 i 1
b, WAE—A CT N IERE RS I B IKES 1 P1 A P2 i1 Lo v E: EoRATE CT
FHL I ) S A2 AH R 1

7.10.2 Closed loop mode PR

In closed loop mode, the CT must monitor the total current (i.e. load current and
DYNACOMP current) as illustrated in Figure 33. ¢ HIFEIRF, sy B A& #S CT 2k
R (WA DYNACOMP i) anl&l 33 s

Supply transformier

‘ Dynacomp \ ‘ Load \

Figure 33: Closed loop mode /4 33: HIH

® Closed loop mode major characteristics are: I3 R (1) 32 BREEAT

® Current measured: both current and DYNACOMP current FLyEINIE, & L sl &
® High accuracy thanks to measurement feedback -3 S Wil &, K5 E

® Response time: maximum 3 periods of time Wi [A]: Kk 3 ANk

® Typical applications: PF correction for fast varying loads such as lifts, windmills,
etc. WAYNH]: %A PF R IE )7 & H] T S8t AR A sty o i, mde. KJ)
KA.

7.10.3 Closed loop mode with additional internal CT 4 [ff CT i A
xR

In closed loop mode, the CT must monitor the total current (i.e. load current and
DYNACOMP current) as illustrated in Figure 34. 7F IR, % CT 72 Mifs s
i Can s B i A DYNACOMP Hiji) Wil 34 .



Supply transformer I

Dynacomp Load

Figure 34: Closed loop mode with additional internal CT
[ 34: HAN CT #H#C
Closed loop mode major characteristics are: 1% 1R 2 i) 3= B4R AE:

® Current measured: both current and DYNACOMP current HLyiil &, S
)

® High accuracy thanks to measurement feedback 115 5 S B, 4575

® Auto commissioning HzhiRE1T

® Response time: maximum 3 periods of time Wi [i): ik 3 AN JH3
Typical applications: PF correction for fast varying loads such as lifts, windmills, etc.

SRR %Al PR A IEIGE ] T S8t i ke, WU A AT

7.10.4 Open loop mode FFErER

In open loop mode, the CT must be sited in a position to monitor the load current only
as illustrated in Figure 35. fEJFIAPE, HIyi HERE CT M2 e FUR I 4 3 e i 1)
&, Wik 35 s

Supply transformer

Dynacomp Load

Figure 35: Open loop mode /4 35: JFH
Open loop mode major characteristics are: JF ¥ s i) 3= ZEREAE «
® Current measured: Load current HLyMlI&E, 35

® No feedback (less accurate than closed loop) %A it OBt LARE EE L 2R
i)



® Response time: less than one period of time Wi Wi [A]:  ZbF—/N 3

Typical applications: PF correction or very fast varying load, and reduction of voltage
drop and flicker such as: #AY W H]: PF & IE s 2 A4 )7, FHT-os/) i s B
Sk

® Spot welding machines iR %

® Rolling mills, cranes, traction, L84/, EHL 753 %

7.10.5 Open loop mode with additional internal CT 7 PJfft CT F IR

In open loop mode with additional CT, two CT are requested at the minimum. One CT
must be sited in a position to monitor the total current and another one the
DYNACOMP current as illustrated in Figure 36. 7 N fff CT (T IR, /b2 —
MRS CT, —A CT HRAERm S8 Rmme g Lo, A 2ekeE ] T s
DYNACOMP Hiii (A7 & . 4nfl 36 i

In this case, please note that the DYNACOMP current measurement requests a
single point connection. If so, it can be measured inside the DYNACOMP itself (see
possible options, Chapter 15). IXFEHL I, iid 5 DYNACOMP ZERK R 5 pi i H2 1)
7 AT A . X FE DYNACOMP ml i [ 5 Pyl (S 15 Bkt

The present configuration combines the speed of open loop with accuracy of closed
loop FUAT R IX AL E, L T TFHA ) i 53 52 M P PSSR RS 2

Supply transformer I

Dynacomp Load

Figure 36: Open loop mode with additional CT /& 36: ##Mf CT H97FH =

Note: open loop current is calculated by RVT-D controller form CT1 and CT2
measurements. #7x: RVT-D #&l#sl A2 CT1 A1 CT2, f#n]vhH H IR
o
Open loop mode with additional CT major characteristics are: 7 P4 Iy CT HIIT AL,
(1) 3 R
® Two currents measured: total current and DYNACOMP current P57 Hi it il
5 MY DYNACOMP Hiji

® High accuracy (thanks to feedback) kiR CH T K



® Response time: less than one period of time M NI i /NF— Nk [a) J& 44
® Auto commissioning F3iRizfT

Typical applications: same as closed and open loop $HY W F: 5 FF FIFRAHALL

7.10.6 External trigger mode without CT AR E RS (CT) HIAMERfl
BB

The present working mode doesn’t request any CT. The DYNACOMP is fired by
external trigger only as illustrated in Figure 37. This mode applies for very fast varying load
with fixed kvar need. IUA 1K) LAE T XA T AT CT, % DYNACOMP (1 fiid & AR 552 415
fin Ko sl 37 Fros, RXAEGE M T BE DDA (kvar) , SORPLHAR
At

Note: The load should be synchronized on the network; it means that the firing angle
should always be constant. $#/x: FakUZER L[R5, IR i K A Ak T —FlvE
FEAH -

EXTERNAL

Supply transformer SIGNAL

Dynacomp Load

EXTERNAL SIGNAL #1455 Supply transformer  FEJ§AR k2%
Figure 37: External trigger mode without CT /& 37: AN# CT H94F sl & =
External trigger without CT mode major characteristics are: A7 CT (K 4h i fish & 45 1E
® No current measurement Jfg H J G
® Reactive power fixed [ & JoLh L #AH

® Response time: instantaneous after the first firing MM [A]: 55—k G
S A& 1 I

Note: the first firing is used by the DYNACOMP to get synchronized with the firing
angle of trigger signal by adequate pre-charge of DYNACOMP capacitors. #¢7:



DYNACOMP 15 —AMid A o by SREUil & A [ 2045, T2 DYNACOMP Fi 7%
R T 78 L T 2

Typical applications: PF for ultra fast varying loads, reduction of voltage drops or
flicker (ex: spot welding machines) MtZYN . T R A0 i 7 B r B2, DAY
AN SRR RNK S (e R B

7.10.7 External trigger mode with CT f CT HJ4bEsfil KA

External trigger with CT mode uses the trigger for ultra fast reaction and CT to ‘follow
the load’. {7 CT MIAMMBARA ML,  RHTE PR S N A fi A 4 MUH] T ER R 4 380K CT

Open loop configuration is used as illustrated in Figure 38. This mode applies for ultra
fast varying load with fluctuating kvar need. % Fil JT AR HC & 5 sR i1 38 k. Xt
I8 FH T B W BN I D) B kvar 77 SR PLE AR 6 1 £ 4

Supply transformer EXTERNAL
SIGNAL

Dynacomp Load

Supply transformer  H1J§4 k4% EXTERNAL SIGNAL {55
Figure 38: External trigger mode with CT /& 38: iif CT #74F i K4
External trigger with CT mode major characteristics are: 454 CT b fi A AR 1) 3= Bk
® Current measurement in open loop F¥A Hi ji il &
® Fluctuating reactive power need 4 ik&) 75 U o % # 5k
® Response time: instantaneous after the first firing TN R S—RMR G, JLT- LB

Typical applications: same as external trigger without CT but with fluctuating loads
RN AT CT Al A — 8 (H A bk ah 5124



7.10.8 External trigger mode with both CT and additional internal CT 5
CT MM CT 5N ER i R ALK

The present control mode combines the benefit of external trigger (ultra fast reaction
time) and open loop with additional internal CT (high accuracy). JLA X Rl il
& e AN GEB TR SN A NP B CT MR GRoRSEED BTk

Supply transformer EXTERNAL
SIGNAL

Dynacomp Load

Figure 39:Extemal trigger mode with CT and with daaitional internal CT & 39: 47 CT i
Bt CT R4S i K A =X

External trigger mode with CT and additional internal CT major characteristics are: i
A CT A BT CT HIAh s i A A 32 25

® Current measurement as in open loop (open loop current calculated by RVT-
D) HL I S TR ] T PR B 2l RVT-D #-470H5R D

® Fluctuating reactive power ik ¢ 1) o %
® High accuracy k5%

® Response time: instantaneous after the first firing WM IS [A]: 25—k fil K J5
JUF 2k

® Auto commissioning H#hikiz1T
Typical applications: same as external trigger with changing loads #7 H]: 547AF
B S e 7 A )
7.11 Auxiliary power supply % Bl Bz

For standard configuration, 230Vac auxiliary power supply has to be supplied to each
cubicle. fE A brUERC & : Kf 230V 4lih i IEFLAL LA AN H T

Note: DYNACOMP can be delivered with integrated auxiliary power supply if optional
transformer selected. $27x: WURGEFA %, DYNACOMP Kif (AL el b v



WARNING: Ensure that both power and auxiliary supplies are not live during

DYNACOMP installation. &% : 7E%3 DYNACOMP H|d], #fifR 3 rays A4 B IR
WA

The auxiliary power supply should be: 230 Vac +/- 10%, 50 or 60 Hz, 500 VA min, see
Chapter 15. ffiBhHij %k : 230 Vac +/- 10%, 50 /60 Hz, 500 VA , ¥ L5 15 7%

Internal connection

: 230Vac auxiliary
supply from terminals

power supply
from external

® source or optional
I auxiliary

To optional auxiliary transformer and RVT-D 230Vac to
(voltage measurement MLZ-ML3 terminals) auxiliaries

Internal connection supply from terminals 424t Py #5351
230Vac auxiliary power supply from external source or optional auxiliary transformer M\ 7B
it 230Vac HL i B I D A8k #8
To optional auxiliary transformer and RVT-D (voltage measurement ML2-ML3 terminals) i% H
B AR s A RVT-D - CHE ARt 3~ ML2-ML3)
Figure 40: Auxiliary power supply terminals

K140: 81T T
Auxiliary power supply (230Vac) is used to feed:230Vac F% B H 5 AL 25 R 143 1
® the FANs Hi X
® the RVT-D PL2 — PL3 power supply & RVT-D PL2—PL3 fitHi
® the 24Vdc power supply H T4 H i 24V HE

7.12 RVT-D connection and RVT-D optional features RVT-D i## & RVT-
D &4

The RVT-D controller is the user interface of the DYNACOMP. RVT-D Z1EH
DYNACOMP.{H 80

By default, it is mounted and connected on the master cubicle face panel. However, it
can be placed in another location with the optional extension kit, see Chapter 15,



options. If optional extension kit is selected, the RVT-D has to be connected on site.
BRIN: RVT-D #ezeedE L RoTiIERrT ) b, et nr L2k 2 E AL E L o (RIS 2E
IR R YT AL PR WL 15 Tkt

Please note that the extension kit length is 20 meters.i&VEmy B ALE KT A 20 K

WARNING: Before any cabling, switch off the power supply to the DYNACOMP
as well as the auxiliary power supply. When the DYNACOMP has already been
energized, it is done by opening the protection device located upstream of the
DYNACOMP and opening the auxiliary fuse box present in the DYNACOMP.
Wait at least 3 minutes for capacitors discharge. Failure to do so may result in
lethal injury or death. %4;: ZEiHATRRZIERERRT, SZ5ETIE DYNACOMP )3 HiJR
KABrYR. & DYNACOMP S4iz1Tid, &EAPINiALF DYNACOMP LifHIfR 3
&, XITJF DYNACOMP BB R . FfF 3 4415, A LRBEERRT
B EHIRKIBRAET RS RB A i F st !

——+—Fuse 200mA
L1L2L3
| |
o PL2 4 A
- PL3 (100-200V)~ L NETWORK A—
' PL3 (200-440V) | || _48uUPPLY 15y
! 1 N - == A
M2 g sasarsl L | (gaaa
= ML2 e oo e Gate Control | | 3.
S ML3 V measure | — A ‘: 3 :
ff]'f_ Epto‘l 15-24Vde e H g y e
| CTinput = =8 Wy
= > =
T Opto2 15-24Vdc = Gate Control B
L H — g —-J>—-‘ —
§ | 1) CAN . — L ha
3 e o o
s — = iF% 11—
Elhgl ’ R 12—y
|12 Tim2 S F1-4
_|T2 3 NC. [ 1 >
= 4 v e B e o
mz o
RS232 e
] RS485 LQT{';K Made in Belgium
FL2, PL3: power supply H,L: CAN : for contralling up to 32 Dynaswitches
ML2, ML3 : measurement A A output connection comman
OPTOA : external trigger inputi 112 outputs (open collector type)
kI: network curent transformer F1,F2: capaciter bank current transformer (14)
OPTOZ2 : external trigger input2’Dynaswitch status input M1, M2 output relay ALARM
T, T2: temperature probe inputs

Figure 41: RVT-D electrical interface layout RVT-D #“{i# /4

According to customer need, RVT-D optional feature can also be selected:#R iz H /7 7
%L, RVT-D mlig#eLL T JLR Difig

® Connection of the serial printer to the RVT-D controller. 3%E4% H 13T EIHLF
RVT-D ¥l 4%

® Connection of the RS485 Modbus adapter. i%$% RS485 Modbus i it 4%



® Connection of the external temperature probes to the main control board. %
FRAMAIR LSk 2 E AR
® Connection of the alarm functionality 3% #2241 T fig
For more detail, please refer to RVT-D manual. T f# 5 FE40 N 2155 % RVT-D Tt
7.13 Electrical interconnection of DYNACOMP cubicles DYNACOMP *.5c[7)
SERWEE 7
In standard configuration, the interconnection between cubicles are the CAN bus and

the earth (each cubicle having its own power and auxiliary supplies). bR &, &4~
IR CAN m2k, VLR TiER:. (RN ocHi A O 3 i A A B i

%O
The CAN connection principle is presented in Figure 42 here below: CAN iE £z R #i 7
T 42 g
Master! Saveab1 Haveab?2 Saveabl
XX X X . X X

Note: The RVT-D located in the Master cubicle is always at the end of the CAN
control bus. It should be noticed that the other end of the CAN control bus
should be loaded by an “end of line load resistor”. This is done by setting ON
the dip switch Nr6 noted “CAN” of the last Dynacontrol board ##/~: Z3EETH
st kK RVT-D 44 CAN 8 &%Lii. HHEFR, & CAN ZEHABRE -1 ITIE
i, MF/EE—LumEbl. BT N6 FIRIDIF ST 3 E .



DYNACOMP master | | DYNACOMP slave

[
1

Dip switch "CAN" of
the last Dynacontrol
board is ON

Figure 43: CAN interconnection between cubicles
K 43: 72 ity CAN /K

7.14 External trigger inputs #h i & i A

External trigger is directly connected to the RVT-D (15-24Vdc optically isolated
inputs), see Figure 41. ANl & n] HHGERE] RVT-D | (15-24V KGR B HIAD

WARNING: Polarity should be respected. %4 . it &A% M ) B

For more detail, please refer to RVT-D manual. 5} 741 4 %512 4 RVT-D 1§ 1 /it

7.15 Insulation resistance check 7t 2% FHAE K A

Each DYNACOMP cubicle has been fully tested and the insulation resistance
measured during manufacturing. So there is no need for additional insulation test on
site. However, in case of special request, an additional insulation test may be done
before commissioning. 74/~ #EH, &> DYNACOMP 6 1) 4 25 v BH A CU A 4 T
MR UG ) M 2 AR T A R BT AR R 2k, n 8o I i— Ik 4 4
M

Any damage resulting of this test should be notified immediately to your closest local
ABB agent. 7EfAa SRR, B S EATATHIRN, 5 AN B i 16 2 1 ABB ACRE
PR .



WARNING: Strictly follow the insulation tests procedures outlined below. Applying
other methods may damage the DYNACOMP. %45, R ™38 T 4 H 420051
HB, KA BRI %A 38 DYNACOMP k.

Use a 500 Vdc generator. i /f] 500 Vdc JEk %

7.15.1 Insulation procedure for a three-phase DYNACOMP cubicle =4
DYNACOMP BT R 45 50820 R

Verify that power and auxiliary supplies are not live 7% 3= 1§ 2% 4l By FLJE AN
i

® Put your safety gloves # I ‘%4 T-&
® Remove the incoming fuses to isolate the cubicle from the rest of the
installation & JFiF &k o R, AP o0 5 0B 4 2
® Remove the auxiliary fuse by opening the fuse box JiLFT R 75, 24
B IRRE o
® Short circuit L1, L2, and L3. f5#% L1, L2, 1 L3.
® Measure the insulation resistance between L1-L2-L3 and the earth bar (PE)
under 500Vdc. F|H 500Vdc JREK &M L1-L2-L3 AH B2 [’ i 4a 2k k. LA
TS (PE) Z IR 4aHkH.
® Compare the result with Table 7. The measured resistance depends of the
number of Dynacontrol boards used in the cubicle. 5% 7 FF{EIEATX L, W
PR HL BB B B G A8 T F Bl A H ThlAR ) B0e A ok
Table 7: Insulation resistance of three-phase configuration
KT B E A
Number of Dynacontrol boards Measured resistance
BRI W= BRI
1 >=1MQ
2 >= 500 KQ
3or4 >= 250 KQ
® Remove the short circuit between phases %2 1 [F) [t ki 5 £k
® Replace the auxiliary fuses %% R4 B {#
® eplace the main incoming fuses 2% [H] = [A] i 3E£& (R

WARNING: End this test by removing the short circuit of
the phases. & : WA T RGN 2248 8] B M Lk




7.15.2 Insulation procedure for a single-phase DYNACOMP cubicle #.4H
DYNACOMP B 484503850 B
® Verify that power and auxiliary supplies are not live & #r 3= HJ5 A2 4 Bl LI5S
iy
® Putyour safety gloves # b %4 T%&

® Remove the incoming fuses to isolate the cubicle from the rest of the
installation #% JF-if Zevi ORI, AT 0 He i AH 70 25

® Remove the auxiliary fuse by opening the fuse box LT JT{#E 75, # %4
BhORES:

® Short circuit L1 and L2 4% L1 1 L2

® Measure the insulation resistance between L1-L2 and the earth bar (PE)
under 500Vdc. |/ 500Vdc JEWCE N & L1-L2 Z [ a2 arH, L& L1-L2
52 [R] 4 2 L H

Compare the result with Table 8. The measured resistance depends of the number of
Dynacontrol boards that are present in the cubicle #4175 HFH A 15 % 8 #EATxFEE, [A]
I I 5 B e B A P P sl a4 AR R B0 A %

Table 8: Insulation resistance of single-phase configuration 7 8: AL i P B
Number of Dynacontrol boards Measured resistance
B R I BEAE
1 >=2 MQ
2 >=1 MQ
3or4 >= 500 KQ

® Remove the short circuit between phases # 2= A1 5] [ 5 2 4%
® Replace the auxiliary fuses Z%[m] 4 Bl {4 k6 &

® Replace the main incoming fuses 3&[r 3 [1] 4 3E 28 {4 (6

WARNING: End this test by removing the short circuit of the phases.%
e WRATEEE 5 N 254 A i AL Rk

8. The RVT-D user interface RVT-D HH 0

The RVT-D Controller is the control unit of an automatic capacitor bank equipped with
static switches (dynamic compensation). It controls the switches targeting a user-



defined cos ¢ and/or to reducing voltage drops. RVT-D il 8% /& —Fhiti & i AT %
(EhARME) [ ABY AL ZESIF 0, RVT-D i V1T 5% LUk 2 L H 4 cos o
1SR B gk H s o

All the switching parameters as well as the cos ¢ and the control mode (open loop /

closed loop / external trigger) may be selected automatically or manually. JIT 5 ¥ XS4
D # AL cose MBI PSRl A RO #A] DL B 8 sl T2 B ik .

Additionally the RVT-D Controller also provides following functionalities: %4, RVT-D
FE AL TR LT D fg

® Measurements | &

® Protection against unexpected phenomena and/or unauthorized use B 11
FUARAER R

® Logging of data and alarm messages ¥4 & %445 M

°

Checking and testing of outputs status ;7 Al H4 H ek 2
® With the optional accessories Jitir [1iE

® Printout of measurements and parameters 7] T E[1H JIE-AE A A 26 1 S50

® Temperature measuremetns i/ 146

Each accessory is supplied with its own Instruction Manual. For more information,

please refer to RVT-D installation and operating instructions manual. T fi#t5 £ {4
7%, WS RVT-D 2e2% K AT 368 15,

81 Front View FitiKE

Mounting bracket

Full graphics
display

Protective door

Help button

Figure 44: RVT-D front view layout RVT-D SF Y i i /5]
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Figure 45: RVT-D controller installed in door panel RVT-D /7 % J 57 /4

82 Rearview JEMKE

Power supply ‘—‘ }

| I—b Output connection
|

commen
N.C. —-—— PLZF”“ZW"‘“ Lzl A
ML2 5 ' o '
Voltage measurement ﬁ i :tg E;g&iﬁm. y :ﬁ;‘:um ?
- MG, | Loan _ 2
Opto1 15-24 Vdc _._|+ ML el Gate Controd | [| | 3
External trigger input1 ’E ; ML === g 4
+ 17 optol 15-24vd i
Current Transfarmer T 5 ) cﬂnpl: g T ——— Outputs
Opto2 15-24Vdc ‘_+| £ Optoz 1524vde Gate Conbrod || 8 —x (open collector type)
External trigger input2 = . rLl  caN i |
v ; 10
CAN = N4z
™ i e
T 3 N.C.
. 23 3 EE-'
F - " Y
RJ 11 - external probe T1input  =eff— v & Capacitor Bark cigrarit
RS232 (Printer connection) gegss LOCK Made in Belgasm | | transformer
l———— Output relay ALARM

4 —1
RJ 11 - external probe T2 inpu!  f— ] = |

L Locking switch

Figure 46: RVT-D rear view layout RVT-D /7 #//&
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Figure 47: RVT-D menu chart RVT-D ##&1f 7%

9. The Modbus communication interface Modbus j £&if =%
|
9.1 Overvie M3

This chapter contains a short description of the Modbus protocol and the RS485 interface.

A2 1 2L 38 Modbus 345 B3 &% RS485 ilifr 4z 1

9.1.1 Introduction to Modbus Modbus /4

Modbus is a serial, asynchronous protocol. The Modbus protocol does not specify the
physical interface. The typical physical interfaces are RS-232 and RS-485. The RVT-
D controller uses the RS-485 interface. Modbus /& —Fh #1475 20 (FEE B Hi%
A RE BRI bEfE 0, SO0 RS-232 F1 RS-485, RVT-D # il 4 ff 1 1)
& RS-485,

Modbus is designed for integration with PLCs or other automation devices, and the
services closely correspond to the PLC architecture. Modbus il # # £ % PLC, X
HeEr A, 4 PLC #& 4t 2ol ik 55

9.1.2 The Modbus adapter =~ Modbus EHD 3%

The Modbus adapter is an optional device of ABB PowerlT Power Factor Controller
RVT which enables the connection of the RVT to a Modbus system. i% Modbus i& i
e ABB A Dy RS, RVT —Mukft. &x2H T RVT Al Modbus F4¢iH
HIEH.

The RVT-D controller is considered as a slave unit in the Modbus network. £ Modbus
gz, RVT-D #8625 1E 5 — N MG H .

Through the Modbus adapter it is possible to: i#i) Modbus i@ #S, AT SEHLLL AT
%+

® Read measurements and logged values 2B & Flid S (EH

® Read and write settings parameters of the controller {5 ¥4l 8% 1) % & %1
® Activate output relays /i &/)%i Hi 4k Hi 2%

® Read status information 2 BUIR &5 B

® Read device identification references zH 5 2% & 43 H 5= &



Figure 48: Modbus adapter Modbus iZH#

9.1.3 Compatibility A

The Modbus adapter is compatible with any ABB Power™ Power Factor Controller
RVT-D of version 4.0 or higher. Other ABB controllers may be connected with the
adapter. % Modbus &L #5 4t 7 ABB A w] D) Za K3, il RVT-D [AAE 4.0 558
P LB ABB ) g T LU Rl MO AR AT IE R

The Modbus protocol is compatible with all master stations that support the
Modicondefined Modbus serial communication protocol. Modbus 1Y% 2 FF
Modicondefined Modbus 7 1|38 TR B 3 b

9.2 RS485 Modbus adapter RS485 Modbus i@ fic #%

The RS485 Modbus adapter enables the connection of the controller to an RS485
Modbus network. RS485 Modbus i& i # FH T3 H:45 il 45 F1 RS485 Modbus i {7 4 4%
1EH

9.2.1 Main features FE 1t

The adapter is self powered through the power supply of the controller 1% i % 1 ik
25 1l 25 SR L5

® Advantage: an external power supply is not needed. 1/ 25 : ¢ 7 # HL U5
® Advantage: low power consumption fJtfi: fKIkE

The adapter is fixed directly on the back side of the RVT 1% it 4% % B[4 2 ££ RVT-
D )51k

® Advantage: the Modbus adapter does not need any rail DIN or such fixation
methods. fLA1: Modbus Jii it #% G 75 1T i e 5[] s 42

The adapter is electrically isolated from the RVT power supply &t #5 M RVT 3kEL(#)
HL YR T HLAE SR A BB S 1



® Advantage: the RVT is protected against common mode voltage levels
applied on the RS485 network 1 s5%: RVT HEAAHIHI/EHTE RS485 M 4% I
BT D g

® Advantage: no ground loop A5 TEHLIRYA

The adapter has an integrated terminator resistance which may be connected with a
switch 1% I& i s £ AT 2 FELRH, Rl TP OGR4

® Advantage: no external device to be added ~ flts5i: AN %
The adapter contains transient voltage suppressors i@ fitl 2% 10, & 3 $ il v & 9% 48 (1 1)
fie

® Advantage: the device and the network are protected against voltage

surges It fi: 1% B AN L8 H A T ok L IS A4

The adapter is fitted with transmission and reception indication LED’s i it #i% i 25 47 4%
WAL LED’s 54T

® Advantage: it allows visualizing Modbus queries and Modbus answers.
Peii: ErFE 3 Modbus 1 B AR IRA

The controller allows a software adjustment of communication parameters 4 | %% 7] i
SUR/CLRTE SRR 2
® Advantage: no multiple hardware dipswitches to handle 1 s5: JoZixt il
GRHEST SIS SUZ IR a
® Advantage: permits self-tuning of communication parameters with a

higher level software application fLsi: fVF RGN IEAE S HEHT B &N
Be B, IR e R R A Y

9.2.2 Physical dimensions Y3 R~}

The Modbus adapter is especially suitable for application where space requirements
are important. % Modbus & Bt 4 JUHAE FH T, % 2 ] A R i K (R Hb 7



e Fixing sorew
/ 1
— g 3 TH - BX led's
¥
I > Screwad terminal for bus
ASmm Rosistor cable connection
temination switch
T S
4amm Extra depth to
the controller
M. 10mm
Figure 49: RS485 dimensions RS485 £} Y R~/
9.2.3 Mounting 7

The Modbus adapter is specially shaped to fit the controller case and to plug into its
dedicated connectors without any other additional fixation part than just a screw. 1%
Modbus &RCA HIRFIRINE, & T B e P s Ll Br— MR AT [

T
"5k Ganiroller power

Controller optical supply connector L
tranaceiver L ool

Figure 50: RS485 mounting RS485 %4

9.2.4 Technical data HARZ

® Operating ambient temperature: -20 to +70 °C i I35 : -20 $£+70°C
® Number of nodes (Tx drive): 32 max iB5 7 A% &% 324

® Rx loading: receiver impedance is 1 unit load per RS485 Modbus adapter
RX #1#: £ RS485 Modbus i it &3 L AEFL I — T 73 o0

® Size of the Link: 247 stations including repeaters (31 stations and 1 repeater
per segment) 247 ISR AR CREELHE 31 ANl 25 1 AN rRgkas)



9.3

Medium: Shielded, twisted pair RS485 cable (Belden 9841 typical) il {5/
Ji: L b ) RS485 Hi 4k 2k

Maximum Bus Length: 1200 m gz K2 K% : 1200 m

Topology: Multi-drop #H4bh: 23k 25

AN

Serial Communication Type: Asynchronous, 2 wires half Duplex 1Tl {5

Baud rate: 110, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600
bauds selectable by the user (can be adjusted through the controller menus)
WR#: 110, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 it 1]
JUIEFE (Al 45 g e B HEA T I O

Termination resistor: built in, selectable by a switch. 120 ohms resistor is
needed at both end of the line and must be switched or not depending on
the location in the Modbus network topology. ZumHLBHL: PN EIEFITIE, Al
% Modbus 28 FhFh, e & 7575 2 120 Q 2 F PR R A5 £ Lo

Transient voltage suppressors i i 5 Ax
Screwed terminals on the RS485 side |-'% RS485 i1 - [ 4kifii 1

TX — RX Led indication for easy debugging and troubleshooting TX — RX
LED 52547, T8 Tk S bk

Slew-Rate Limited for Error-Free Data Transmission (minimizing EMI and
reducing reflections caused by improperly terminated cables) J&Z 4 % ¥
FERSZ R TR (i EMI S /M Bl /I PR 28 i HL B B AN 4 P 5 T2 1) Je
UNp)

Drivers are short-circuit current limited 3 2/ 2% 57 B 1% 1% LR FR

The receiver input has a fail-safe feature in case of broken connection %#%
WAL i o N AT e R T TR P D e

Compatible Devices:Any Modbus device capable of Modbus communication
as a master. A B (L3 Modbus ¥ % # 1] LL7E Modbus I8 {55 % 44
& LA

Speed reply time: better than 5 ms @ 57600 bauds M a]: HAFR A
57600 It /v 5ms

Max data packet: Any complete table provided in the Modbus data table

K AL £ Modbus Edfs 45 H 58 B &

Modbus protocol overview Modbus Jz 25 P iU



9.3.1 Overview MR

MODBUS RTU is a non-proprietary serial communications protocol that is widely
used in the process control industry. The protocol was developed by Modicon for PLC
communications and later released for public use. MODBUS RTU & ff A& A s 47
ETML. e N T Rl P08 Modicon 2+ HFIF & PLC i#
Ho WAL EANI A RPTEH]

This protocol is available in all major Human Machine Interface (HMI) software
packages and terminals. Many of the major controller and PLC manufacturers also
offer MODBUS protocol as a standard or optional protocol in their instrumentation. iX
TR RO ]I P B A AR, KER > TEHI e PLC il it
MODBUS RTU WS84 BATTIR I AE A A, Bl 0k b ishn e .

The hardware over which MODBUS RTU communications are performed is not
defined by the protocol. MODBUS RTU is supported on RS-232, RS-422, RS-485,
Ethernet and other electrical standards. It should be noted that MODBUS RTU,
MODBUS ASCII and MODBUS Plus are unique communication formats, and are not
compatible with each other. This document will discuss MODBUS RTU only.
MODBUS RTU SR AE x5 3 A5 Pl etk [l 4k, TEAE iz bpil. MODBUS S2#F RS-
232, RS-422, RS-485, £ KA E (i B A UbnifE. ZI04 R A2 MODBUS RTU R
MODBUS ASCII #1 MODBUS Plus iifs %3, iy HAHEA I E A%l s
iEHT MODBUS RTU

9.3.2 Transactions on Modbus Networks Modbus %M H 4

Modbus protocol uses a master—slave technique, in which only one device (the
master) can initiate transactions (called ‘queries’). The other devices (the slaves)
respond by supplying the requested data to the master, or by executing the requested
action. Typical master devices include host processors and programming panels.
Typical slaves include programmable controllers (such as RVT-D controller). Modbus
PR M EAE R A E R R ST HIaa 0 (et e ) e B & HBe
Wi 2 DL R Jo) A6 SR BB T SR B . B R AT B AR . R A 32 e A LS A B
A Mg AR, S MALEL 5 T g A il g Cn RVT-D #5128

The master can address individual slaves, or can initiate a broadcast message to all
slaves. EHLAT LA EEAS WHLEEAT S0k, B8 RI%E— AN 4815 545 BT 1 MK L.

Slaves return a message (called a ‘response’) to queries that are addressed to them
individually. Responses to broadcast queries are not returned to the master. \HL 4 &=
HLU ) HhhE R (o] — A5 B (YRR A5 A2 50 n) oo 75 3R [P 3 2545

The Modbus protocol establishes the format for the master’s query by placing into it
the device (or broadcast) address, a function code defining the requested action, any
data to be sent, and an error—checking field. The slave’s response message is also
constructed using Modbus protocol. It contains fields confirming the action taken, any
data to be returned, and an error—checking field. If an error occurred in receipt of the



message, or if the slave is unable to perform the requested action, the slave will
construct an error message and send it as its response. Modbus FSGE S 7E R 2k k&
Sk 78D . B XENE SR REAI. T B AR s, U
SO A, AL RS BRI AT LR Modbus iR . B B GBI 1ERTIA
B, SR A AR AR R R A, W R AR B B R e AR R R el ML TC iR A%
TORPATEINE . IXFE DR A A DR EAR B B AN EE .

10. Dynaswitch TR

Figure 51: Dynaswitch layout Dynaswitch Zf XA/

10.1 Working principle TAE R

The Dynaswitch is a highly advanced static switch made of two pairs of back to back
thyristors controlled by a microprocessor board (Dynacontrol board). %2755 —
A RRFSTER, B ) SOF BT e AL I B2 A BE AR AR ) (Bh&TFFK
O

The Dynaswitch gets its firing orders from the RVT-D and will adequately execute
them. B2 TFIEJE I RVT-D JS HLARTGAT G AT SR I fnk A Fig 4

It is the reason for contrary to conventional capacitor banks; there is no time delay
since switching operations are performed without transient, whatever the residual
load voltage of the capacitors. 54 AL AM LR, HANTAER, BRI AR
A R U, PAT T ORENE I AN 2 7 A L B AR

102 Description ]



10.2.1 Dynaswitch BhAFFR

Figure 52: Dynaswitch layout components location &) 7% T I ALV, &A1 =)

ltem T H Main components ¥ & {:

1 Heatsinks : thyristors cooling fif#: i] 21 v4 41

Thermal protection: device #4115 %

Thyristors (two pairs of back to back thyristors) i #2fid: (XU a5 36 T #7ik)

Power cables terminals F i 45 it

Dynacontrol board 2 24 il iR

Dynaswitch fixation brackets 27 JT ¢ il 52 B

Fan HEXU5

(oo IR NN e >2N &) I I - IO T BN \O)

RC SnubbersRC (H1Z%, HFH) FHJE 2%

10.2.2 Dynacontrol board 74 &




Figure 53: Dynacontrol board layout )25 ¥: HIHR A &)

Table 9: Components of the Dynacontrol board Table 10: ID table

K 9: BYSTEHIRA T

ltem 253K Meaning = X
1 Blinking frequency |On time ratio %7 %% g
Hz HAFB% (HZ) 1 Meaning £
4 50% Initializing #] 451k
Alarm status: enable input open (fuses
1 6% blown / thermal problem) IR &
JA BN TERR COR G W/ 4 i) D)
1 94% Alarm status: other alarm IR A
HEER
0.5 50% Ready %
2 On/off LED’s: On = presence of thyristors firing order $575%] 558 7~ il ik Ak T finh
RRE
3 Configuration dipswitches. ID0-ID4 switches define the node address as described in
the Table 10 below. JFX ¥ & : ID0-1D4 JT5¢ F] T ¥ & iZul e dik, PER%E 10
4 Enable input: fuse and thermal protection detection (open circuit gives an error
signal to the Dynacontrol board) /58l A: PR 22 LALRY I CY TR 25 3)
AP IR IR SRR B
5 Power supply (24 Vdc) and CAN bus connection 24V T i L % CAN s £ 3% 42




External control inputs: optional inputs to control the switch. 24V input fires the
switch on. Please note that the CAN bus is still needed for synchronization and
error reporting purposes. For three-phase configuration, only use P5 input. For
single-phase, use P5 for S-phase, P6 for R-phase #hil#a il N\ : 32 FH &4 A2
HRZAMALE T, 24V NG ST R T AR . TR CAN AT 2 [F 2045
o HJUT AR S T =AHM, JUN PS5 S N . X T 5AHAE, S AT P5,
R HIfEH P6

Thyristors gate signals n 45t fil & 1 A5 5

Touch proof protection plate 5 fili flf {4 4 T ki

Figure 54: Dipswitches layout Dipswitch vz /4

Table 10: ID table # 10: ID &

Step n°(ID4|ID3|ID2|ID1|IDO
1 o|jof0O0]0O0foO
2 00|00 1
3 0j]0|j0]|1]0
4 ojofo]|1 |1
5 0|j]0|1]0]0
6 0|j0|1]0]|1
7 ojof1]1}|o0
8 ojof1]1|1
9 0|1]1]0]0]0
10 0O|1[0]0{|1
11 0|j1]10]1]0
12 o|1(0]| 1|1
13 o|1|(1]0f|oO0
14 oO|1|1]0{|1
15 o|t1|(1]1}|o0
16 o111 ]1
17 1{o0o(0|0]|O
18 10001




19 10010
20 110011
21 110[1]0]O0
22 110|101
23 1101|110
24 10111
25 1{1(0(0]|O
26 11110101
27 1110|160
28 111011
29 1111100
30 1111101
31 1111 ]1]0
32 1T (1111

Legend:  KIVE
1 means switch ON 1 £/RJT
0 means switch OFF 2 £/Rxk

Please note that the CAN switch of the dipswitch must be on for the last node only (to
indicate the termination of the CAN bus). 573 & CAN ¥ FF ¢, Nk B A il B K 11
i gl 745 8] CAN S & 1) 23 )

10.3 Alarms w
Several failures can be detected on the Dynacontrol boards: &7z Hillk rl #9 H K %1
JUMPES 15
« Enable loop open error:  JA BT IR Hi 4

Fuse blown or thermal protection is open. This error stops the step. The status LED blinks
at 1Hz frequency with 6% on time ratio. To get out from this state:

ORES BT BRI GRY TR, BB DR 1k D ahfE . LED $a7s kI IBRAE 1HZ (1)
A N 6% 907 AT INSE . FIBLT 7 AR B2k 2

«  Power connection wire error: R IE R 1%



The switches voltages are measured during initialization after power ON. If the phase
order is not according to the set-up parameters received from RVT-D, the Dynacontrol
board goes into error mode. The status LED blinks at 1Hz frequency with 94% on time
ratio. To get out from this state: 7&& b HLE S AT AE AL RE T, FFIC ) i Al S AgAa Il
WARMFE RVT-D KL KRS EHAMET, shasEdiBersss h— NS S, R34 LED
PR N THZ. Tl Q4% KPRASIEAT N KR T EL T J5 U X AR 0 o

«  switch off the power supply 5% HL i

«  check the power cables connection. 7 H 25 % 2 /2 75 1IE A
«  switch on the power supply 51 I HL I

«  Capacitors discharge time too big: Hi 7% 5% 5 H s A K K

The error is set if the DC voltage does not decrease under 100V within 6 minutes (360sec)
when AC voltage (>97Vrms) is present. Discharge time measured during start-up: the
system waits for the capacitors discharge. 24/ F—A4> (>97Vrms) AL HLRAE 3% |
1,285 6 J3Bh(E) 360 F2) B HLH ToVE AR E] 100V LR o T I [l 4G 75 J5 2l i i o adk
17, RGEEFFHUA A . A XL R4 .

This error indicates a possible discharge resistor problem. X Hi 445715 v] B & i B A7
] LI %

» Synchronization not received error: WA FIFE,  HAHE

If during more than 5 periods, the synchronization signal is not received, error is set and
the step is stopped. The status LED blinks at 1Hz frequency with 94% on time ratio. The
synchronization message must be available for 250 consecutive periods before exiting
from that error state.

R 5 AL B E ERREEE], R R IFEIE NP, LED $RRATI

BNy THZ, sy 94%K T NS, AETER KRR SO AS, A 5 W Ai44E 250
A, 7 AR

10.4 Troubleshooting [ dlie s
See status report on RVT-D screen. I RVT-D IR 5 BoR
10.5 Technical data BORHH

e Supply voltage 24 Vdc +/- 10 %. FLJ5HLE 24 Vdc +/- 10 %
e Switch for: 50 Hz & 60 Hz network. %45 50 Hz & 60 Hz

e Power consumption: 25 W maximum. ZhkE: KKk 25V

10.6 RC snubbers FH Je #%



By construction, all Dynaswitch thyristors are fitted with their own RC snubbers, see
Figure 55. I g & TF R K I IR 284 A0 N F) RC BHJER . ML 55

Figure 55: RC snubber RC /M1/E#

The RC snubbers efficiently protect the thyristors against possible misfiring that could
arise with voltage notches. Example of a voltage notches is given in Figure 56. Actually,
thyristors are especially sensitive to voltage notches and could be badly damage without
their RC snubber. 1% RC BHJ& #% REAT R 1E DA H o 5 13 e 1) 5tk i il R IS . R 1
2 L BRI R SE B 1) 56, SR b TR i IR Bk T U, Il RC FEAY, &=
25 TR K™ E R

Figure 56: Example of line voltage polluted by notches #/k 1/
11. Commissioning instructions iRV

11.1 What this chapter contains 4s & {2

This chapter explains how to commission the DYNACOMP. DYNACOMP commissioning
must be conducted in strict accordance with the present procedure. A< & 3= %45 B i
DYNACOMP HEATRIEAT, I M F AH R IR «



Before commissioning, make sure that you are familiar with: - i 42 |, NEAKLLT
S

The DYNACOMP hardware (see Chapter 5). - DYNACOMP fififf: (W2 5 %)

The mechanical installation requirements (see Chapter 6). - HLb ze%% & sk (W5 6
)

The electrical installation requirements (see Chapter 7). - H/ 2234 KBk (WA 7
)

The DYNACOMP programming interface RVT-D (see Chapter 8). - DYNACOMP n] %
FEE0 RVT-D (WL 8 %5)

The Modbus communication interface (see Chapter 9) if Modbus communication has
to be set up. UK FH Modbus 3845 1) %25k Modbus S {511 (ILEE 9 #)

The commissioning procedure is made of 8 steps that should be strictly followed.
Please refer to commissioning report given in section 11.10. i HAAS R LI T )\ 5
Ao TFER™REIESFPAT . THZS A 11.10 #2045 il ZE 4R 2

Table 11: DYNACOMP commissioning steps 7 11: DYNACOMP i 40 2%

Steps & Actions /EA
Step 1 Visual and installation check H # A2 5 i i 75
Step 2 Voltage rating and phase rotation check % Hi i S A1 540 25
Step 3 Setting of Dynacontrol boards % 5 22 it 47 % &
Step 4 Apply power to the DYNACOMP % DYNACOMP _I- 1
Step 5 Basic commissioning parameters set up (using RVT-D) FJH]

RVT-D X AR5 Hodt AT i g

Step 6 Before starting the DYNACOMP #E#iz47 DYNACOMP

Step 7 Start the DYNACOMP in Manual Mode ] TF#htiiz1r
DYNACOMP

Step 8 Start the DYNACOMP in Automatic Mode M H#iz1T

DYNACOMP




11.2 Step 1: Visual and installation check 25— H AL & 246 &

WARNING: Make sure that the DYNACOMP supply is isolated during the visual and
installation check. For safety reasons, this must be done upstream of the
DYNACOMP. Open the auxiliary power fuse holder. Verify that the DYNACOMP
capacitors are discharged before touching them. Failure to adhere to these guidelines
may result in lethal electric shock and/or DYNACOMP damage. %% 75 1E H ¥l X 225K
B, ARSRDLLIERTFHE DYNACOMP HJE, AIEHMBIHIE. 7EAlRHARZ A0,
MERERARETHRETEE, WREIEERRE, WHIEASGEN DYNACOMP [}
57N

WARNING: Make sure that the DYNACOMP is installed at a location where no
conductive dust is present. Conductive dust when distributed in the DYNACOMP
panel may lead to equipment failure.&45-: UZ0Affk DYNACOMP 37 %A S HK A
iy, K< FE DYNACOMP k3%

»  Check that the mechanical and electrical installation fulfils the requirements
described in Chapter 6 and Chapter 7 of this manual. 7 T4 AR <
Yo MM ETME 6 A 7 AR

+ Pay attention to the ambient temperature, cf DYNACOMP cooling
requirements, Chapter15. JUHE R EE & DYNACOMP #1223k, 1F
9515 g th

«  Visual DYNACOMP inspection (e.g. for transportation damage). H ¥ &
DYNACOMP 7112 ek 4 v A i il IR

»  Check the tightness of all connections including power cable, CT, RVT-D
and the Dynacontrol board connections. £ £ i [l #2275 1'%, Wi
4k, CT, RVT-D KK BhA ISR L.

«  Ensure that the feeding cable protection devices are rated appropriately. fff
DRABEZ L B0 OR AP B B 0 ) S

« Check that the DYNACOMP cooling fans are free running. Fits
DYNACOMP [#)4 £ X ks A2 75718 5 R 1%

11.3 Step 2: Auxiliary voltage rating and phase rotation check = 2 2. il
HUE WL S P R R

» When optional auxiliary transformer is used, check if its tap setting corresponds to
actual network (the auxiliary transformer is normally delivered properly configured). If



not, adjust the tap setting. 4 H 4B AR R AR I, VA 2548 He # 1 dh Sk e 4 2 5 5 rE MY
FHFF CRBV AR AR R IR AT R & TCHO « BHATTER, nfEHRE.

The auxiliary transformer (option) is located at the top of the DYNACOMP (see Figure
13). Ensure that the DYNACOMP is isolated (preferably upstream) before adjusting
the transformer tap setting. 4L Hds GEMR) B2 HAE DYNACOMP [T (I

K 13) o fESEATA Hs ds i kAR SERCE I, 1Ak DYNACOMP & L Hi 4 73 B T

WARNING: The DYNACOMP is able to operate on networks where the supply
voltage is up to 10% higher (including harmonics but not transients) or 10%
lower than the equipment rated voltage. Since operation at the upper limits of
voltage and temperature may reduce its life expectancy, the DYNACOMP
should not be connected to systems for which it is known that the overvoltage
will be sustained indefinitely. Auxiliary circuits are designed to operate in a +/-
10% range of the equipment nominal auxiliary voltage (230 Vrms, internally
derived). Excessive (auxiliary) voltage levels may lead to DYNACOMP damage.
%% . DYNACOMP W TAEfErEM i E, HMIHERE 10%8ER (A& E%A
EAEEREHEE) , BUETHEHE 10%HKH77. R DYNACOMP K T/E7EE
ERERT, *EREEFEEHRENERSFm. #EBE TEESE 230VE10%
VaEE N, HHTEE T RE< 13 DYNACOMP

WARNING: The tap setting of the auxiliary transformer’s primary should be
adapted according to the network voltage to avoid a too high or too low
auxiliary voltage. If the tap setting for your network voltage is not available,
then choose a tap just above the network voltage present (e.g. for 390V network
choose 400V tap setting). Excessive (auxiliary) voltage levels will lead to
DYNACOMP damage. &% : HBVZRESB[MLMRE, NFSHMBEZENX, BHen
EdEEEE . mEMAAFERAMENEE , BNEFR—MREEML (o
390V Hi W LR #E 400 #h3k) HiB) B R E R < T3 DYNACOMP #ii3f

The voltage phase rotation at power terminals must be clockwise (L1 (R, U) -> L2 (Y,
V) -> L3 (B, W) -> L1 (R, U)). Hudlsisi £ ¥ H A AH PP B A2 i 41 L1 (R, U) -> L2 (Y, V)

> L3 (B, W) -> L1 (R, U)).

WARNING: Applying voltage to the DYNACOMP for the phase rotation check
may only be done after ensuring that the network voltage level is acceptable for

the DYNACOMP operation. %% : P& 5EHU54 DYNACOMP fite, FHH{RME
YR E 275 DYNACOMP RGN .

When checking the phase rotation with a phase rotation meter on the DYNACOMP
power terminals, ensure that the auxiliary fuse box is open during the measurement
process. MAIHAH PR DYNACOMP sz &un+ Bl AHy, A OR 4 B s for
R 1 b T T TR



WARNING: In a multi-cubicle DYNACOMP configuration, care must be taken to
cénnect cubicles identically (same individual phases and same phase

rdtation). %% : ZLHRITTAERK DYNACOMP 1, RixfiXEei[F] HyoikfT 40 B E
(B AHFIAEF)

|

n normal operation the voltage phase rotation of a master cubicle is not clockwise, the
Dynacontrol boards will refuse to switch ON the steps. The alarm status LED will blink
rapidly (see Section 10.2.2 ). WURTEIEFEAER , 3 FI0 B HL AP A Z U 57
0o BHATERINCR JCi%IETT. AR TRt A A% (WL 10.2.2 #73)

114 Step 3: Setting of Dynacontrol boards 5 =5z &4 AR 1 13 &

* Cubicles must be connected with the CAN interconnection cable (see
Chapter 7). ¥.76%H CAN il {5 ST HIE(ILER 7 %)

EVT-ID

+ % r 1 *

Dynaswitch 1 Dyvnaswitch 2 | a-ccmeeaaa Dynaswitch N

Figure 57: Multi drop CAN interconnection between the RVT-D and Dynacontrol boards RVT-D #1
Dynacontrol i #7& [4

+  Check the configuration dip switches of the Dynacontrol boards to determine
their CAN addresses. Depending on the position of the Dynaswitch in the
cubicle, the CAN address associated to this step will be allocated as
described below. kA ahAFEHIR T8 E CAN Huliki¥y DIP $&H5 77K,
MRABBHATT AL o P IAL E R E o« IR AT RN BAE B RT3
g

+ If the DYNACOMP consist of multiple cubicles the CAN address should be
increased from the 1st cubicle to the last one and the dipswitches will be
programmed accordingly. 1% DYNACOMP 42 i AN 04 8, CAN
HERE S — AN B B 5 — A IS DIP RS TF G AT AH Y 1



Figure 58: Dipswitches settings Dipswitch /&

The number and switch position should be programmed, see Dynaswitch manual %
FERAT B LW, VERBSTF ST

+ 1 means switch ON 1 £/RJFxR “IF7
+ 0 means switch OFF 0 &/~ “4”

»  The switch nr 6 (CAN) should be ON (1) only for the last Dynacontrol board
to determine the end of CAN bus. "N i — A ah&fEHI 5 il (CAND

TFPRE A KRR e Ja — Aok e

For more information about the DIP switches configuration, refer to_Section 10.2.2
Dynacontrol board 563 £ DIP G EINE, &% 10.2.2 11 (315 HIR)

11.5 Step 4: Energized the DYNACOMP FHPU2: DYNACOMP i |,




If the voltage rating and phase rotation check is successful, if the setting of the
Dynacontrol board is properly performed and if the auxiliary transformer tap setting
has been adapted to the network voltage, the power supply can be applied. 1 Rf 7
WUE WL s SO P A o) e BaSHEHIAl 2 B0, I HLA AR Ho 2% 10 AH B il Sk i 14
P b, AT LU,

Remarks: £573:

If the auxiliary transformer option is not present, then the auxiliaries are fed through a
direct 230Vac power supply. The user should apply the DYNACOMP power and
auxiliary power supply separately. Wi H P &k AR 2%, 15 W) ik 230Vac
TihMtg, TP b2 DYNACOMP = il A 4 By H s 23 T4 It

When the auxiliary fuse holder is closed and power is applied to the DYNACOMP, the
DYNACOMP fans will start running; the Dynacontrol board and the RVT-D will start:
255 Bl FL R PR R B TR AL T 4 5, DYNACOMP {173 Hi, DYNACOMP kXU
FHRIZAT, BhAFHIBR RVT-D T4 T AR,

*+ The LEDs on the Dynacontrol board will be activated (see Section 10.2.2).
ENASFEHIRCE R LED $R7- AT st (ILES 10.2.2 719

* The alarm status LED should blink at 4Hz with a duty cycle of 50%. | this is
not the case please refer to the Dynaswitch manual. 4 F5 7~ AT R A

THZ, 520G 50%IK 5 NN R, A RXFRAS, WS 53 TF R T

The four On/Off LED’s should be switch off when no step is ON. 4755 A $hAT
I, 4 A2k LED T 4k e i

The RVT-D will initialize and show the Welcome-screen and Manual Mode. RVT-D #]
[ GU AP TV Ve LI I E ST Ry

WARNING: If the voltage level or phase rotation is incorrect, the
installation should be corrected before starting to switch steps to avoid
potential DYNACOMP malfunctioning and/or damage. %45 : 7E/8 34T
FRPBZE , WMRAEEFRSMHEFAIER » MERAIE . Ah#s
DYNACOMP H#7ERMREER (F1) k.

11.6 Step 5: Basic commissioning parameters set up (using RVT-D) fiH]
RVT-D AT A A S I E
In order to set up the basic commissioning parameters with the RVT-D, navigate to
[/Welcome/Settings/Commissioning]. An overview of the main menus of the RVT-D is
given in Section 8.3 4 T4 RVT-D #TREREASHRE, BENRPAFNEI] (XW/K
BARA%E) RVT-D R HIBERTE 8.3 Fhaaih



Commissioning e
Automatic
Guided
SET

Figure 59: RVT-D commissioning menu RVT-D #7451 H &

If the window or some of its items are locked (i.e. a small LJgymbol or [dsymbol is
present on the screen), the hardware and/or software lock has been engaged. Refer
to the RVT-D manual for more information on these features and for guidelines on
how to unlock the DYNACOMP setting menu’s. 15 g 1 — S8 H 2 40l BUE

(Bt A/ IR o “BU7 #55 I BE A b XU WIE T ok A R B T BE ik
W, S Z T 28 DYNACOMP e S RN %Y, 1521 RVT-D Al Tt

In the commissioning procedure, the following basic parameters have to be specified:
ERIZATII R, ZORWE T YA S

+  The network characteristics like the network nominal voltage Hi M4 2 4y e
WA E FLE

«  The CT rating and connection i I 2% CT i bt gk

«  The CAN control parameters and Node information CAN #4280k 45 14
Gili ) 52

«  The steps power and sequence &2 1) T K I

+  The type of control ( Open loop , Closed loop , External trigger) 4257
PRI PI3R. AhERfid kD

WARNING: Setting up a wrong DYNACOMP configuration may lead to
DYNACOMP malfunction and/or damage.®% 4. 45 DYNACOMP #
Er 6253 DYNACOMP [ty & af (1) #i4F




WARNING: The secondary circuit of a loaded CT must never be opened.
Otherwise extremely high voltages may appear at its terminals which can lead
to physical danger or destruction of the CT. %% . HFH /&S CT M RMIA R

VROTEE, BMERR T LR ERRREE, TRISBASBEEFR CT KR,

WARNING: Before starting the commissioning, make sure that: The CTs have
been connected to the DYNACOMP terminals All shorting links in the CT path

have been removed (i.e. on the CTs, on the DYNACOMP CT terminals ...)%&
& EREZRT, LHHR CT E4i%#:2] DYNACOMP fi#E4&kimT L, CT [ L
WIPTH BB E: 7E CT L5 DYNACOMP [¥] CT #:4:3 F)

11.6.1 Automatic commissioning procedure BziRZiTidE

The Automatic commissioning procedure needs to get the measurement of
DYNACOMP current to monitor the switching of the various steps. The DYNACOMP
current can be measured with an additional internal CT if a single connection point is
available (see Chapter 15, options). HzRZELFEF, FFE3KEL DYNACOMP () HL i
WA, FEMETFE () S Fb 3 . DYNACOMP Hijii il LB It CT M3k
3o TR 7 e (WL 15 BEIEAT)

Advantages of DYNACOMP current measurement: DYNACOMP H 3t Il & ({4 4

® Measure the power of each step and recognize the switching sequence
during automatic commissioning. Ml &4 T, IEHINLE A RS 1T
], FFIR(E) I AR

® Have the complete measurement information to be displayed on the RVT-D
screen in case of Open Loop control. 7 FF 3 il X~ Bl & 215 B AR K AE
RVT-D b s ik

® Get the functionality of a closed loop power factor control while keeping the
rapidity of an open loop control. £ & FF ¥ il (i B as S 3, [] I 2L 4% P 3IA T 2R
DRI ) AR

Refer to the RVT-D manual for guidelines on how to enter data when using the Automatic
commissioning procedure. The RVT-D will ask the user to enter the data of: 7EI4T H 4l
ALY, RVT-D ZERH SN TFHIEHE1EZ7% RVT-D AEH T, ek SR e
SRAEH:

® theload CT fiad iy ok es

® the DYNACOMP CT (if any) DYNACOMP Hijii H s Can SR i)



® the voltage transformer scaling if any Hi AR R 85 kR Cln AT 1935)
® the CAN control enabling parameter CAN il J5 5h 2 %
® the Node type 77 s 287

® the type of control 2|24

WARNING: The” Node type” parameter defined the compensation type (capacitive
or reactive). Indeed, the Dynaswitch allows switching 3 phase or single phase
loads as well as capacitive or reactors load. It is important to select the parameter
according the load actually connected. Avoiding doing so may cause the
destruction of some switches. This parameter is a factory setting and can not be
changed &% : WRRBSHR BAMZRBYER (BAEMEERBEINH) . St ZHEF
RAF AR BAHABERTIHR . URBEMARMBHTERER TR . KR TEET]
EES TR (BB, MBARKOLIRERE , #ITSHEWEE, XSHEIT ®’ES
B, AFESR. X—ARREEM.

Then the RVT-D will switch ON each step to measure the reactive power available
and the switching sequence. 4 T 2l 5 A3 &G D Uy 268 S T R ENAE M7, RVT-D )
TR (E VR AL B AT IT

11.6.2 Guided commissioning procedure A% > B 5

This commissioning procedure can be performed for all DYNACOMP configurations
(whatever there is or not an optional additional CT inside the DYNACOMP). i 4= (15
BATHLHE DYNACOMP Jir 7 ¥ & #1AT (AN DYNACOMP HLf /2 77t iy CT)

Refer to the RVT-D manual to know how to enter data when using the Guided
commissioning procedure. The RVT-D will ask the user to enter the data of: i ik %=
ABRRI, W Z2% RVT-D MTHITFM, 25 7 s Adds . RVT-D K& U sk
PAT 25040 o

e theload CT fi# i b /&% CT

o the phase shift introduced by the measurement connections, depending
on the which phases are used for voltage and current measurement il
TR, SR, 3K AT R A ) R L

o the DYNACOMP CT (if any) DYNACOMP H.J&#: (WA 115

e the type of DYNACOMP, single or three phase DYNACOMP [#j2 7!,
FARHIE A A

e the voltage transformer scaling if any H KA K28 bR e Can AT 135)




e the nominal voltage % 5& i 5 AH

e the CAN control enabling parameter CAN 5l Ji 5h 2 %

e the Node type 7 (&) M

 the switching sequence JT <] #e il /7>

 the reactive power of the smallest step #:/NERT 1 TE ) B4
 the type of control #2257

 the target power factor Hix (552) ThR A%

11.6.3 Manual commissioning F3iAiz1T

All these settings can off course be manually defined with the Manual setting mode.
Please refer to the RVT-D operating manual to know how to change parameters. F-3Jj
WEREUT, A e AT Lo . FEANE S RVT-D M, T g anf&
WS4

11.7 Step 6: Before starting the DYNACOMP #i,54: 55 DYNACOMP
Pl
After commissioning the RVT-D, basic parameters set-up is now defined. Depending

on the application, the RVT-D may require other advanced parameters. RVT-D it %=
FERUG, BEAZERE CHNL . ARE—P N, RVT-D bl eS8 s 2

#.
 Manual settings >

Control Open loop
CAN 3
Bank settings '3
Installation set. | 2
User settings >
Restore default set.

SET

Figure 60: Manual settings Fz) 1% &

e For adjusting the CAN parameters, go to [/Welcome/Settings/Manual
settings/CAN]. 448% CAN %4, ] )\LL R4t N

e For adjusting or reviewing the DYNACOMP main parameters, go to
[/Welcome/Settings/Manual settings/Bank settings]. %%k 525
DYNACOMP FZ:%f, Wi Lh Rt A

e For adjusting or reviewing the installation related parameters, go to
[/Welcome/Settings/Manual settings/Installation settings]. i 4&nk s HAH



K, ATHLUREAREA /Welcome/Settings/Manual
settings/Installation settings]

e For adjusting or reviewing the PF or Vdrop target, go to
[/Welcome/Settings/Manual settings/User settings]. %%z H 4x PF
s R BT R AR B AR N

e For adjusting or reviewing the Protections and Alarm features, go to
[/Welcome/Settings/Manual settings/Bank settings/Protections]. i $£ak
LR SCEAR R, W HI LU AR EA

e For adjusting or reviewing the Event Ilogging, go to
[/Welcome/Measurements/Event logging]. A eiE HeHids, Wi

LU BR8N

Protections - 12 Event logging '

V' max prot. Dizabled Irms >

T1 max prot, Disabled P 3

T2 max prot. Disabled Q >

THDV max prot. Disabled S 3
THDV by

SET AUTO

Figure 61: Protections and event logging 127" F1Z1 i R%

For more information about manual settings, refer to the RVT-D installation and
operating instruction manual. £ Fg BN, 1S5 RVT-D whe L E it
11t

11.8 Step 7: Start the DYNACOMP in Manual Mode %-2: DYNACOMP
Fahliatr
The DYNACOMP should be set in the Manual Mode to manually switch each of the
available steps. ¥ DYNACOMP ¥ Bt Faiz, Fah#filtidl A i)

Change mode 2!
Automatc
Manual
Set

AUTO

Figure 62: Change mode & #(



e For adjusting the Mode into Manual Mode, go to
[/Welcome/Settings/Change mode/Manual]. {545 X3 A T-hA L i LA
BN ZESIN

e To switch ON a step, go to[/Welcome/Measurement/Overview/Switch

ON 1 step]. ol —200 “&7 RZ&, hbl Mgt A

e To switch OFF a step, go to [[Welcome/Measurement/Overview/Switch
OFF 1 step]. Tahblt—2004 “o&7 R, HLLMEgiEgEA

For each step actually switched ON, it is recommended to check the following things:
WARAEL CHVIRTPRE, UL LT SR

e The RVT-D indicate the output that is switched on RVT-D & B 34N 1]
O IE

e The corresponding Dynaswitch is turned ON (cf ON/OFF LED’s of the
Dynacontrol boards) i 2 AH R 11825 TF & 15 AT I (S B Bh A 10k
| LED BJFR7-AT 5/ K ARG L)
e The current step is effectively delivered. ¥ 7 FH W [ # M2 HELIR & 75 IE A
Remarks: £

If any fault message appears, the DYNACOMP has encountered a fault that needs to
be corrected before the DYNACOMP can be started in Automatic Mode. Refer to
Chapter 14 for troubleshooting the problem. WA 445 B H B2 ] DYNACOMP i
PP HEATAL B, 2 5 DYNACOMP A feFHaf HAE . %5 14 5, ik,

11.9 Step 8: Start the DYNACOMP in Automatic Mode &5 /\2>: H A 2kt
J5 5 DYNACOMP

Once previous first 7 steps have been achieved, actual DYNACOMP performances
can be checked. Then automatic mode should be selected. — H. 5L EI-E2E, it
] DYNACOMP szfrthfit Ui A oe B, w] Lk $ H 3.

For selecting the Mode into Automatic Mode, go to _

[/Welcome/Settings/Change mode/Automatic].

The DYNACOMP is now ready to operate according to the selected control mode,
see section 11.6 (open loop, closed loop or external trigger). M BTk 35 2 s =X
DYNACOMP Tl AMERIZATIRA . W 11.6 (P, FIFA . siAhifilk)

Remarks: refer to Chapter 14 for troubleshooting problems. #7%: 2% 14 & il
23

In order to check the DYNACOMP performance, it is necessary to monitor different
physical values (U, I, P ...). This will help to better adjust some parameters to get
better reaction time and optimal performances. Jy 7 #: & DYNACOMP [ fg, X



LN HAb Ry MR R B (s R D), XAt S 4, U
AEARICE 4119 S NI 1) S ARAE PE fE

11.9.1 Closed loop control [AFF#4

Closed loop control is typically selected when the main targets are both to reduce the
reactive power and to reach a target power factor. DYNACOMP performances (e.g.
the PF) can be checked with another power quality measurement device. Ji/>Jc2h 2
FIFREIE B H bR (W€ ) DRI, RIS — R k% . DYNACOMP
R RE (G PF), T DUR L8 i e I v e AT A 56

Adjusting the target power factor (User settings) will optimize the DYNACOMP
performances. it i 1% H b5 Dy 2 B P e E), v it DYNACOMP (1)1 RE

It is also important to verify that the operating behaviour is stable. Indeed, if the
Installation settings (Istep, Alstep, Hysteresis parameters) are not well adjusted, the
DYNACOMP may enter in oscillation (e.g. if power steps exceeds the requested
accuracy). #%5% DYNACOMP Wz PRI ETARE, & T BB G . Sehr R
Sl ECPHRIR. PHRIRZEE. PIZESE) AP R ME, DYNACOM w] fEdt A4k &R
A (T, A K K B2 )

Figure 29 gives an example of some important setting parameters. [¥ 29: %5 H —44 5
BE v B

Istep f

+ hyater&sis““ i ™ /\ |
Al step -/ \/\-JI -----

- hystaresis /

Iy demand

. Vi
Swiching OM Swiching ON

Swiching QOFF

Figure 63: Example of closed loop expected performances /1 1545 PR

11.9.2 Open loop control FFFF#54

Open loop control is used when a very fast response time is expected (e.g. fast varying
loads or flicker problems). G JRIgt i 5 I i) ZE 3K (1) 3 5, WK H F B4 ) 5 3K (1) s pReade A2 A
B3 A H M PR ) )

Main parameters to adjust: TSR



e Vdrop R/X or target power factor in User settings Fl /' % & i “Hi
JEBE” FHBR “DhA %

e |step, I.step, Hysteresis, Qspeed, Sequence strategy parameters in
Installation settings “PHK " “PKHHAE” _ “IY
WL PSSR BN

e Switch delay in Bank settings 7E41 5] & IS EA “IFRIEIR”

A power quality measurement device must be used to check the performances. So, it
is recommended to compare: i ] HL 58 i i R AHAH SCPEREIEATAZ X, -

e The reactive power of the network with and without the DYNACOMP 7
¥ DYNACOMP Bt H /9 G T g %

e The line current in the installation with and without the DYNACOMP
B - DYNACOMP IR 2k F i

e The network voltage fluctuations with and without the DYNACOMP 2%
ARSI DYNACOMP I 1) Hi W FE s 38 B0 {1

 The available apparent power with and without the DYNACOMP 24 Fl 4
2 |- DYNACOMP i 461N5 B A AT 20

Remark: #1E

With voltage increase, some parameters adjustments may be necessary if
unexpected instabilities (Istep, Alstep, Hysteris parameters) arise. 4 T #fifx REfa
EAT, BERETHE, SR TGP IR, P EE IESH)E.

11.9.3 External trigger control #h#if & 354

External triggering signal can be connected through to 2 programmable digital inputs.
AR fis A A B 2 AN N L, A ATT AT LG R E

These digital inputs (15-24Vdc) may be configured to switch ON or to switch OFF the
DYNACOMP with the rising edge, or the falling edge. Some delay may also be
adjusted. For instance it is possible to introduce some programmable delays between
the edge on input 1 and the switching ON, as well as between the edge of input 2 and
the switching OFF, see Figure 64. [ti#F DYNACOMP _LTHY K F B HIA84L (15 &
24V B ) BN, TSI OC (B TR . Bl v REAEAE S TR R
(EATIT 2 18], ARAE S BRI AT 2% () R M1 IH), 5 I N AT g F otk g (I (] 4238
LI 64



Harriber of 5 lEps
Installation set. 2°°
wiuh $i2 CT scale-net 1000
TriggerON >
Time ks | Iniush 2 :':'*-rnu'.- Etﬂpﬁﬂﬂﬂ‘ﬂ h
s TotalDuration 3 Cyel
T o v | [[Ssasitegy S Undees Y
wmm wmm:w SET

Figure 64: External triggering control settings ) s #5711 &

Obviously, external trigger mode is only possible if trigger signal exists. 24k, WA H
Fefb AT T, A el AN R AL

Highest performances are reached when: 7 FAIIEE F, REbEfg CiA A ME

« The load demand represents an entire number of network periods f 14 £k
L2 21 Fi o ) 31

«  The load firing angle is fixed. & fih & # & CLpk [ 2

It is possible to adjust the triggering control to many load shapes and load speeds.
T E T 2 SRR R A O R, ) DU R A A A X

Please do not forget to fill in the commissioning report: may be very

useful afterwards. A EESRERE, XXFLERFEEFH

11.10 Commissioning report X 435 &
The commissioning report must be filled during the commissioning. 7EiXZELFEH, 4

IS 1ZAR

Before installation and operation of the DYNACOMP, read the relevant sections of the
Instruction Manual. 7 %35 L K #:/F DYNACOMP Z |, 205G 15 B2 A A FH T i AH O 5

B

BF]

11.10.1 Identification %

DYNACOMP

type(a)
DYNACOMP 5%

Global ratingsa | Grid nominal voltage (V) BR%5i5E HLE (V)
EHBEE

Total power (kvar) & Ih= (YA Z) kvar




Network frequency (Hz) B M 3% (HZ)

Article code = w S

Number of steps & 55

Common cable| Present/not present H/%H
entry cubicle

I i AR
Unit ratings/serial Rating (...x... kvar) [Serial number |Article code(
number ) B THIE BiEE EY e 7= i
E/R35

Unit 1 (M)&.5t 1

Unit 2

Unit 3

Unit 4

Unit 5

Unit 6

Unit 7

Unit 8

Software version) RVT-D software PVT-D #f:
KR A

Installation
location 341 &

Remarks: %7

@ See main identification tag located on the master cubicle
door. PEWAL T-FE I ] EMEFOIFREE

(b See identification tag located on each cubicle door. 7 WA
THREANEICTT BRI bR

(¢ Information available on RVT-D [/Welcome/About RVT-D].
RVT-D 4728005 &, AT AL 42 T $k45/Welcome/About RVT-D]

11.10.2 On-site inspection IliZK K

After transportation and installation iz % L & 22235 5¢ i A



Ambient conditions IFIEfFR

OK/NOK

« Check the ambient temperature (< 40°C) Ky EH 3510 5, WAL T 40°C

» Check the installation altitude (< 1000 m) ¥ #x 25 (e =%, /T 1000 K

« Check the ventilation (room and enclosure) 7518 X (‘= P 546 14)

« Ensure that no sources of conductive dust are present i {R Il %A K L J5

Internal connections) P #iEH:

x Disconnect the DYNACOMP from the supply including the auxiliary circuit
(disconnection recommended by upstream protection) Wi J DYNACOMP () Hi i, 145
A L L U DU T30 ) DR )

» Verify and (if necessary) change auxiliary transformer primary tap setting to
correspond to network nominal voltage rating) 1% %) (W1 5 75 28) e B i B AR R 8% — Ik
W Sk 5, ART 5 F 9 (B0 P

« Wiring of main and auxiliary circuit #_ 3= R4l Bl 2k %

» Tightness of all electrical connections "% JIiA7 it v 34 50 1

« Connectors properly plugged in #:41 &/N i

« Fixation of components [# 5& i BT 4 1 &6 14

x Clearances Jii% B4

« Cooling fans running freely ¥ X Eis4r K 1T

« RVT-D power supply connection RVT-D HiJii%#%

« RVT-D CAN Bus connection RVT-D CAN & £k %2

« Earth interconnection between different units A7) 8. 762 7] [t H 2k 5

« CAN interconnection between different units CAN &N () S22 8] i85 %

x Earth interconnection Hh 4k 4%

Installation() %2

« Check cross-sections of power supply cables (L1-L2-L3)f £ (L1-L2-L3) 5 HL 4511
RN

» Check cross-section of protective conductors (PE) (> = 16 mm?2) connected to each
cubicle and between cubicles. 7 255> oo 2 AR F48,  (PE) Rk i FL
T T 6 mm2




« Check tightness of conductor fixations ¥ G225 5, F [l i

» The material of busbars, terminals and conductors must be compatible (corrosion)

BREHE, ek 1, 3 Ee W AR L AE A (B Jeg k)

« Check the setting and operation of the protective apparatus £ 2 &4 13t (182 1F A
WE AT IET

+ Check rated current of the power supply cable fuses (if applicable) 2 HiJi £k (K
22 R IR (0 SR FH )

« Check the voltage in accordance with the specification £ 7% Hi s & 75 77 A HAR I sk

» Check the phase rotation order at the DYNACOMP power terminals (with
DYNACOMP aucxiliaries off) (clockwise)w) (only for 3-phase) £ 7 DYNACOMP Hi iy
IR (O st 4 Bl PR 0 ) S R LI 477 1) G T =D

« Check visually the current transformers | #iLA 7 Hi 7 HLJ o

-Wiring (k - 1) H2£k (k - 1)%f

-Ratio -

-Installed at the right side (see Section 7.10) 2% #F A1 (W, 7.10 4)

-Check external trigger connections & 7% 4 il fi 42 4%

« Remove all jumpers of all current transformers (CTs and Summing CTs) # 2 i 1
Fa LA PRk (CTS A& =k CTS)

* Remove all jumpers of the CT connection terminal in the DYNACOMP itself (if present)

# 2 DYNACOMP L% CT i+ # B A Wh Lk (1 A f13)

Remarks: #57%:
(a) Refer to Section 11.2 &% 11.2 75

(b) Refer to Section 11.3 &% 11.3 7%

11.10.3 Dynaswitches configuration F AT LEE

Dynacontrol board connections )2 IR ERE OK/NOK

 Check the presence and tightness of all thyristor gate connections £
DA R TR IS S:, JF B

« Check the presence and tightness of the 24Vdc and CAN connections i
AT 24V Hili A CAN 4, Jf B%

+ Check the presence and tightness of Fuses and thermal protection £




BRI ERIG 22 Je Ry, JF B

Setting of Dynacontrol boards dipswitches %% Zh7A&#HIR _HHERIEFF
PS

-Setting of dip switches of Dynacontrol board 1 ¥ & zhA#E I DIP #&
B I R A

-Setting of dip switches of Dynacontrol board 2 ¥ & zhas Ik _E DIP #&
IR 2

-Setting of dip switches of Dynacontrol board 3 ¥ & zhA#E I - DIP #&
T FF R 3

-Setting of dip switches of Dynacontrol board 4 ¥ & zhsfE Ik _E DIP #&
T ITF R 4

-Setting of dip switches of Dynacontrol board 5 ¥ & zhA I DIP #&
T FF R 5

-Setting of dip switches of Dynacontrol board 6 ¥ & sk _E DIP #&
IR 6

-Setting of dip switches of Dynacontrol board 7 ¥ & zhA#EHI L DIP #&
(ERIEN "

-Setting of dip switches of Dynacontrol board 8 ¥ & hs ik _E DIP #&
T FF KA 8

-Setting of dip switches of Dynacontrol board 9 ¥ & sk L DIP #&
IR 9

-Setting of dip switches of Dynacontrol board 10 ¥ & zhA Ik DIP #&
T FF R 10

-Setting of dip switches of Dynacontrol board 11

WEEAE G DIP #5511

-Setting of dip switches of Dynacontrol board 12 ¥ & sk _E DIP #&
T IF R 12

-Setting of dip switches of Dynacontrol board 13 ¥ & zhA Ik _E DIP #&
T FF R 13

-Setting of dip switches of Dynacontrol board 14 ¥ & sk _E DIP #&
T IT M 14

-Setting of dip switches of Dynacontrol board 15 ¥ & zhA Ik DIP #&
T FF R 15

-Setting of dip switches of Dynacontrol board 16 ¥ & Ak - DIP #&




P IT R 16

-Setting of dip switches of Dynacontrol board 17 ¥ & sk _E DIP #&
T IF R 17

-Setting of dip switches of Dynacontrol board 18 ¥ & zhA ik _F DIP #&
T IF R 18

-Setting of dip switches of Dynacontrol board 19 ¥ & hs ik _E DIP #&
T IT M 19

-Setting of dip switches of Dynacontrol board 20 ¥ & zhA =k _E DIP #&
I 20

-Setting of dip switches of Dynacontrol board 21 ¥ & sk _E DIP #&
T RHk 21

-Setting of dip switches of Dynacontrol board 22 ¥ & zhA ik DIP #&
IR 22

-Setting of dip switches of Dynacontrol board 23 ¥ & zhs ik _E DIP #&
T M 23

-Setting of dip switches of Dynacontrol board 24 ¥ & zhA Ik DIP #&
T IT M 24

-Setting of dip switches of Dynacontrol board 25 ¥ & zhs ik _E DIP #&
I AR 25

-Setting of dip switches of Dynacontrol board 26 ¥ & zhs ki _E DIP #&
T XM 26

-Setting of dip switches of Dynacontrol board 27 ¥ & zhA Ik DIP #&
IR 27

-Setting of dip switches of Dynacontrol board 28 ¥ & zh ik _E DIP #&
T M 28

-Setting of dip switches of Dynacontrol board 29 #& &) A HIHk I DIP &
T FF R 29

-Setting of dip switches of Dynacontrol board 30 # & &A=l L DIP #&
T 4% 30

-Setting of dip switches of Dynacontrol board 31 #&shA#HIH I DIP &
B I i 31

-Setting of dip switches of Dynacontrol board 32 # & &A=l L DIP #&
T IF R 32

-Setting of CAN dip switch of last Dynacontrol board ¥ & &% i —Hesh &4




B I CAN: DIP 3£ I R

11.10.4 Enetgize he DYNACOMP ¥% DYNACOMP

« Close auxiliary circuit fuse box £ -4 Bl Hi #4556 5

+ Close DYNACOMP door 7% . DYNACOMP fit[’]

« Apply voltage to the DYNACOMP (restore upstream protection) %
DYNACOMP 1% Hi (P & Ll OR)

« Dynacontrol boards LEDs light up and blink s ik _F %) LED 47 528k
PR

« RVT-D booting and showing ‘Welcome’ screen RVT-D Jiizl, 74 L&
ZT—\‘ «X}L\,:‘L[E»

x Fan(s) start(s) running’ X 14655 5)

11.10.5 Basic commissioning parameters set up A RES KR E

Program RVT-D@® RVT-D %%

x CT settings CT ¥ &

CT scale-net _

Phase shift  tHA7 %k

x DYNACOMP CT settings DYNACOMP CT # &

CT scale cap _

Invert lcap %4t iR & &=

« DYNACOMP connection parameters DYNACOMP %524

-1Ph/3Ph FAH/=AH

Vscaling HiE & br

-Vnominal & Hi %

x CAN settings CAN % &

CAN control CAN #3536l




Node Type 17 s (3 i) S Y

Sequence JIiF

-Qstep LU LIF &

-Control type (Closed loop ; Open loop ; External trigger) #1288 (3R, JF
IR Ak )

Target cos ¢ Hbr(H ¥ €) cos ¢

Bank settings 21 5l #% &

Remarks:

(@) Refer to RVT-D manual for more information on this topic. (@5 @A S H15
&, 2% RVT-D i H T

) Cf RVT-D [/Welcome/Settings/Commissioning] i1 o) Cf RVT-D #] ti k%1%
33 [/Welcome/Settings/Commissioning]

11.10.6 11.10.6 Testing:Manual mode  11.10.6 #lliX: FFER

+ Apply the voltage on the DYNACOMP % DYNACOMP % H

« Set the RVT-D in Manual Mode %% RVT-D hFshizfT#i=R

» Switch on and off step by step by pushing buttons “Switch On 1 step” and
“Switch Off 1 step” B 4% NI “TF” Al “5¢7 44, Bl — D HIT5C1E 00

« On the controlled step #5174

-Check the 4 red LED’s indicating a request of conduction on the thyristor gate
RO A AR IR, il Sl i DY AN 2000 LED $87R T

-Measure the current in each phase (I = Irms / STEP) Jll & &E4H ) Hi L (E

-Check current waveform in each phase (it must be sinusoidal) £ 7 &F4H 1) HL i
BT (W AA T 5LUK)




11.10.7 Testing:Automatic mode 11.10.7 #fllik: HzHER

« Apply the voltage on the DYNACOMP %7 DYNACOMP i% i

« Remove all jumps of: #F5Frf HkLk

-All current transformers (CT’s and SCT’s) FT 43 Hi i H. g 2%

-The jumper of the CT connection terminal in the DYNACOMP itself
DYNACOMP 4% CT i 1 (¥ i A7 gk £k

« If the DYNACOMP control is “Closed loop” , adjust the following parameters
41 DYNACOMP #5502 “HIFR” , LU S5

-Istep DK HE

-Alstep K ML ZE(E

- Hysteresis  [H]Z1H

- Qspeed Ty 873

- Sequence strategy 75 %

- Vdrop R/X H s

+ If the DYNACOMP control is “Open loop” , adjust the following parameters
4 DYNACOMP #5107 502 “IF” , WHELUT S5

- Istep A B

-Aistep R ZEE

- Hysteresis [EIFEEN

- Qspeed Ty B3 5

- Sequence strategy 75 %

- Vdrop R/X H s

« If the DYNACOMP control is “External trigger” , adjust the following
parameters #* DYNACOMP =il 75 50 “Ahisfilk ” . TA#ELLT 244

- Trigger ON fid K $T I

- Startcurrent 3z HLR

- Timein it e FF G ek i)




- Trigger OFF  fi & 5514

-Time out it A A5 1 N ]

- Step Control ¥4

- Total duration I [a] J& A

- Sequence strategy  iF 7 &

Inrush Size Jlk e

-Inrush AT ik 22

- Istep A B

-Alstep IR ZEE

- Hysteresis [EIFEEN

- Qspeed Ty B35 5

- Sequence strategy IS ES
- Vdrop R/X Ho S B

« Fill in the appropriate table given here below 5 if N 41|44 %

« Verify the DYNACOMP operation #%%f DYNACOMP [#jiz 171 it

» Set RVT-D in “AUTO” automatic mode # & RVT-D 2 “AUTO” Hzhtxiz

« While the load is running — H.77 5 #4217

+ on the DYNACOMP DYNACOMP J;iiii

-check good operation Killiz 17275 K 4f

-no error message on the RVT-D RVT-D ¥ A5 =15 E Eon

- measure if the target is reached (cos @) Wl & /& 75 cLiA 2 H ki1t (cos @)

« measure voltage fluctuations I+ Hi [ #1355

» measure total current & & FL7

« measure reactive power reduction Jll & LIh T A& T BF

« measure apparent power reduction | 2% % TR L A5 T f%




11.10.7 Selected parameters (RVT-D) Sk

RVT-D Parameters values / Open Loop Control RVT-D S¥({EH / F¥H#EHl

Bank settings 41 5% & Default value 548

CT scale-cap CT @A~ &

Invert Icap B HEREAR

V nom #iE HE

V scaling [@47 5 E

1Ph / 3Ph #4H/=48

Q step SRS

Sequence JiifF

Outputs #HiH

Linear/circular Z&{t:/[® %

Reset Delay & i iR

Protection levels: {344

V min prot. &/ E{RP

V max prot. B X HERY

T1 max prot. T1 B KR E R

T2 max prot. T2 5 KR ER

THDV max prot. THDV & X fE {7

Bank settings 41 5|i% &

Qspeed
To T o B

Seq.strategy
E S

Phase shift




HRLE

CT-net
CT A&

User settings

HPRE

Default value

B {E

Target cos @

H#r cos @

V drop R/X
R

Alarm:

i

Alarm delay
ERER

Alarm rst delay

EIREAER

Alarm cos @

IR cos @

1/0 configuration

/0 & &

Default value

B {E

Temp. unit

LB BT

Contrast

Xt HE SRR

Event logging
=gz

Default value

BRAEE

Urms

Eep GV

Irms




A E

P
EERZIRIE S

Q
Ty

S

THDV

THDI

f

f+

AQ
TR EME

Temp. 1
B 1-

Temp. 1 +
BE 1+

Temp. 2
HE 2-

Temp. 2 +
BE 2+

Print meas.

TETT R

Default value

B {E

Repeat Print
EEITH

Printer Repeat Delay
FTEMPLE R IER

Installation settings

Default value




GHBE

BRAE{E

CT scale-net

CT B e

Istep
W HRE

Alstep
L REE

Hysteresis

Bl E={E

Bank settings
B E

Default value Bt

CT scale-cap
cT@lxsE

Invert Icap

ZH AR

V nom

BE Ik

V scaling

SE PR LR

1Ph/ 3Ph
B/ =4

Q step
T

Sequence

JG 7

Outputs
i

Linear/circular

el b




Switch delay
FFRIERS

Reset Delay
R AL IERS

Protection levels:

RPEH

V min prot.

RANHEERY

V max prot.

BARERY

T1 max prot.

T1 BKRY

T2 max prot.

T2 BKRY

THDV max prot.
THDV B KR

Bank settings

AR RE

Qspeed
0Ty i

Seq.strategy
JBiFF 75 %

Phase shift
VLR

User settings

MP#&E

Default value

BRAE{E

Target cos @




H#r cos @

V drop R/X
HL I

Alarm:

i

Alarm delay
BERIERS

Alarm rst delay
AR B ALY

Alarm cos @

iR cos @

I/0 configuration

/0 &8

Default value

B {E

Temp. unit

BT

Contrast

Xt LR RE

Event logging
HFEx

Default value

BRAEE

Urms

A BREE

Irms

A BRRE

P
GRIPIES

Q
TThTh&R




THDV

THDI

f

f+

AQ
TR EME

Temp. 1 -
B 1-

Temp. 1 +
BE 1+

Temp. 2
&R 2-

Temp. 2 +
BE 2+

Print meas.

TENTT R

Default value

BRAEE

Repeat Print
EEITH

Printer Repeat Delay
FTENPIE R IERY

Installation settings

GHRE

Default value

BRAE{E

CT scale-net

cT Hxelin

Istep
W HRE




Alstep
FHEE

Hysteresis

1PN

RVT-D S fei/ o sk A7 il

Bank settings Default Trigger 1/0 configuration Default value
. value OFF: .
HARERE /0 &% & SREE
CT scale-cap TriggerO Temp. unit
FF
CT EfREE 1R AL
Invert Icap Time Out Contrast
RHERAR Xt LSRR
V nom StepCont
rol:
WiE ik
B
V scaling StepCont Print meas. Default value
rol
SEFR TENTT R SRAE
|
1Ph / 3Ph Istep Repeat print
BAR/=A i EHTH
Q step Alstep Repeat-Delay
FTThE FHfE ERFER
(=1
Sequence Hysteresi
s
1052
Bl =18
Outputs Qspeed Event logging Default value
v TCTh Wi HFLx RAEE
A
Linear/circular Seq.strat Urms
egy N
Al bz BREHEE
MG FF 75 %8
Reset Delay TotalDura Irms
tion
R AL ERS ESp GV

e ) A




Protection levels: Phase P
shift
R EH BUThE
AL
V min prot. CT-net Q
B/ RERY CT-HXE TNy
V max prot. S
BRHEERY MAETHE
T1 max prot. User Defau | THDV
settings |It
T1 BERERP value
AP ¥se
R
(i1
T2 max prot. Inrush THDI
Size
T2 BAMARS B
ik i BE
THDV max prot. Inrush At f
THDV & KAE RS Jik it 22
Bank settings Target f+
HHBRE cos®
Hiz cos
P
V  drop AQ
R/X
R %
Installation settings Default Alarm: Temp. 1
value
FHnE iR A 1-
CT scale-net Alarm Temp. 1 +
dela
CT AR ’ R 1+
B Rt
Trigger ON: Alarm rst Temp. 2 -
R delay .
il ARAT IF B 2-
EWMREN
SERY
TriggerON Alarm Temp. 2 +
cos @

BE 2+




R cos

StartCurrent

Time In

11.10.8 11.10.9 Comments 11.10.9 FF

12. Operating instructions #{EUiEH

12.1 What this chapter contains A< # fiff it

This chapter explains how to operate your DYNACOMP. It assumes that the
DYNACOMP has been installed and commissioned (see previous chapters). The
following operations are discussed: A& F2[#iA DYNACOMP [#§AE77%, fRuE
DYNACOMP i Dt e ik e e (LRI &) 50 P AT i8,

® Starting and stopping the DYNACOMP DYNACOMP ¥ j23 ) A 11
® Modifying the user requirements %] )7 B sk #4716 24

® Changing the temperature unit B4z J& #A

® Changing the RVT-D contrast %% RVT-D %} thae i

® Consulting DYNACOMP measurements %] DYNACOMP () J5

® Consulting DYNACOMP statistics and manufacturer data #-ij DYNACOMP
et AR AR JE Al Hiahs

DYNACOMP behaviour on faults — retrieving error information DYNACOMP [ itk
W (s B E

For practical additional information, please refer to RVT-D manual. 3 #1525 &,
i 2% RVT-D 1# /Tt

DYNACOMP may also be operated through Modbus communication. Please refer

to Chapter 9. DYNACOMP {8 1] il i Modbus & 23 (5 BEAT#4E, S M 9 &=

WARNING: High AC and DC voltage may be present inside DYNACOMP
cubicle(s). Do not touch any DYNACOMP parts unless you have ascertained
that they do not carry dangerous voltage levels.1 %45 . 7E DYNACOMP ¥t



AREFEERRER, BEAEMAME DYNACOMP H{E—&M. BRIEKREBHEEE
AN !

12.2 Starting and stopping the DYNACOMP Ji 5 245 1- DYNACOMP

After the commissioning, the DYNACOMP is normally ready to operate. Verify that
power supplies are live and set the automatic mode. X %=5¢)8 )5, DYNACOMP i &
AEATEAE, A OOl i BN B ik

+ For selecting the Automatic Mode, go to [/Welcome/Settings/Change
mode/Automatic]. EFHBL  , FEZLUNEE ¢ [/Welcome/Settings/Change
mode/Automatic]

The DYNACOMP will now start delivering reactive power according the selected mode
(open loop, closed loop, or external trigger). DYNACOMP ¥l #5436 45 28 (O 3K
P EANER A ), TTaadR S ICTh T %

If the DYNACOMP has to be stopped, Manual Mode should be selected. %
DYNACOMP 1 W7, sl i 5 F- Bl A 2

For changing into Manual Mode, go to\ [/Welcome/Settings/Change mode/Manual].
T s 1% LU R 842\ [/Welcome/Settings/Change mode/Manual].

12.3 Modifying the user requirements H34 1 /2 sk 15 14

If locks haven’t been engaged, the user can change the customer settings. Settings
can be changed from [/Welcome/Settings/Manual settings.]. 4 h it K GEME, ol
BB SCE L PR 20, O/ /T3 e

The user requirements can be divided in two categories: i/ 2R ILA T 43 LLF
PP

® Settings related to DYNACOMP mode, reactive power requirements and
voltage drop control setting. 5 DYNACOMP f A G358, ToIh PR Bk &
H s B 428 T 150
® Settings related to alarms, and events logging. SR A K&, MFAFHIL
X
Advanced user requirements have to be set from the ‘User settings’ menu
(/Welcome/Settings/User settings]). w14 H F 5eE il LA B AR T OWAa/ &/ H -
WHE)
Refer to the RVT-D installation and operating instruction for detailed information on
these topics. 5L, ST KN A TS % RVT-D 2% A A48 1 B

It is recommended that the advanced functions be set up by a
skilled commissioning engineer. H&IIAEHIKE , BNHER




12.4 Chang

BRI H R TREIFHAT

ing the temperature unit and RVT-D contrast % #47 & RVT-D

X LS IR B e

The temperature unit can be changed (°C to °F or vice versa), go to
[/Welcome/Settings/I/O Configuration/Temp unit]. IS4 BERAE  “ HRIG 7 1« 4E
K7 2T o nTlBL R fREEN Welcome/Settings/I/O Configuration/Temp
unit].

The RVT-D contrast can be changed from [/Welcome/Settings/ 1/O
Configuration/Contrast]. RVT-D [yt b3 mf M LL #4274 o IOl enes]

12.5 Access to DYNACOMP measurements Jj 1] DYNACOMP (1 & {8

DYNACOMP measurements can be consulted from

[/Welcome/Measurements].DYNACOMP il &:{f m] A LA #4245 (X0 /0 24

m_—-—

Vrrns

V1
Frequency
THDV

V harm. table
V harm. chart

Current

Irms

I

THDI

| harm. table
| harm. chart
I1-cap

Power

Cos ¢ (2)
PF (3)
P

Q

5
AQ
AN

Temperature

gl
T2

12.6 Consulting DYNACOMP statistics and manufacturer data

Range (1) Accuracy Maximum Value Displayed
v Rms Voltage Up to 690Vac +1% 100 kV
WV Rms voltage at the fundamental frequency Up to 690Vac +1% 100 kW
Hz Fundamental voltage frequency 45Hz - B5Hz +0.5% 40Hz - 70 Hz
% Total harmonic voltage distortion on voltage 0 - 300% +1% 300 %
Voltage harmonics displayed in a table 249" See later in this paragraph
Voltage harmonics displayed in a bar graph 240 See later in this paragraph
A Rms Current 0-5A +1% 100 kA
A Rms current at the fundamental frequency 0-5A +1% 100 kA
% Total harmonic current distortion on current 0 - 300% +1% 300 %
Current harmonics displayed in a table 2ra-40m See later in this paragraph
Current harmonics displayed in a bar graph 249" See later in this paragraph
A Rms capacitor current at the fundamental frequency 0-1A +3% 100 kA
Displacement power factor (2) -1-+1 +0.02 -1-+1
Power factor (3) -1-+1 +0.02 -1-+1
Active power 0-10 kW +2% 0 - 100 MW
W Reactive power 0 - 10 kvar + 2% 0 - 100 Mvar
var Apparent power 0-10 kVA + 2% 0-100 MVA
VA Missing power to reach the pre-set alarm cos ¢ 0 - 10 kvar + 2% 0 - 100 Mvar
var Missing capacitor steps to reach the pre-set alarm cos ¢
(optional)
“Cor"F Temperature T1 (optional external probe 1) -40°C—»+ 105°C +2°C -40°C—+ 150°C
‘Cor°F Temperature T2 (optional external probe 2) -40°C =+ 105°C +2°C -40°C ==+ 150°C

Figure 65: DYNACOMP available measurements Dynacomp #] % 2 4(#

i

DYNACOMP 4 it 15 J5 K il v 20

DYNACOMP statistics can be consulted from [/Welcome/Bank Monitoring].
Interesting information about the DYNACOMP load and its operating point can be
sorted out as well as logged events that may be very useful for troubleshooting. For
instance: % DYNACOMP Ziil{& 8 nT LA B 123k (A /A ) KT
DYNACOMP 8 S AH R A E 2L o, A5 T LE A e — By itoke i
Xf iR PR AT, A5



® [/Welcome/Bank Monitoring/Diagnosis] : gives the switching number for each
step 4t 4yt RE D HIT R DI KR

® [/Welcome/Bank Monitoring/Alarm logging] : gives 5 latest alarms #4%: 4
HH e Al Y AN AR AR

® [/Welcome/Bank Monitoring/Nodes overview] : gives the status of each CAN

node %11 ZeiBEA CAN Yl (b 5D HPIRAS

® [/Welcome/About RVT-D] : gives the software version and the serial number
of the RVT-D & 4%: 45 A AFRA [ RVT-D K R4

13. Maintenance instructions £33 i

13.1 What this chapter contains A< # fiff it

This chapter describes the maintenance instructions to be carried out. Even if
maintenance operations have been reduced to the minimum, they have to be carried
out carefully to ensure smooth operation during the whole equipment lifetime. A%
SRR, PATUEERTTIE, R TTEEYEE 1 ) BE OB B eIl (TSR BN L2 ARAIE,
FEBCEAE I A7 I, RE IR0 58 5 T YEAE AT 55

WARNING: All maintenance work described in this chapter should only be
undertaken by a qualified electrician. The safety instructions presented in

Chapter 2 of this manual must be strictly respected.%%: AZCEHRKE
HBTIE, REEMARKPBESEARANGHEY ., FKETFRERAFM, AFE-E
25 HH B 22 A P Ui B

WARNING: High AC and DC voltages may be present in the DYNACOMP
cubicle(s). Do not touch any DYNACOMP parts unless you have ascertained
that they do not carry dangerous voltage levels.®%+: DYNACOMP .50 P4 0] G
FEERMZHERE , FHAEMA DYNACOMP {F—iff. BIEREHINENIR
H

13.2 13.2 Maintenance intervals 13.2 44/ [a] (&

Table 12 lists the recommended routine maintenance intervals. Depending on the
operating and ambient conditions, the intervals of Table 12 may have to be reduced
accordingly. Announced intervals assume that the equipment is operating under the
specified operating conditions (see Chapter 15). & 12 /&) & 447 i H & 4 3 7] b i )
2, MR TARG OB AN, PS40 12 Jros (10 18] B I & W] 2 ) B I 1)
T, RAMUE I A IBAT AR 1) TAESAT T (W 15 %)



Table 12: DYNACOMP recommended maintenance intervals % 12: DYNACOMP #
5 447 1) B 1

Maintenance 4" Intervals [&] & a] Instructions 8

Standardmaintenance Every 6 to 12 months, depending

procedure FrifELEY I FE on the dustiness/dirtiness of the .
environment. & 6 & 12 &, Section 13.3
Hp RS T AR

Cooling fan(s) replacement|Every 4 years (35000 hours) Section 13.4

B A 51X

ShEasd 1 44F (35000 /N
Capacitor replacement Hi% |Every 20 years Section 13.4
wEB £ 20 4%

For convenience Section 13.5 presents a maintenance template that can be used by
the maintenance engineer. iy 5 {E 4 TAZNIE, 76 13.5 15 gh i — AN Ed B

13.3 13.3 Standard maintenance procedure 13.3 ¥4k 30
Step 1: Check the ambient temperature conditions % — 3 K B ER E &4

While DYNACOMP is running, check the ambient temperature and make sure there is
no abnormal temperature raise. If so, it may indicate a problem with the switch room
cooling/ventilation system. —H. DYNACOMP FFiRIaqT, WA IASIIFAEEEIE, FFf
R SR HR T 75 W W] TT DA (v 21 it XU AR S i) i
Step 2: Record the DYNACOMP operating status 3 —/5: i3 DYNACOMP [{jiz
ITIRB
® While DYNACOMP is running, register the RVT-D measurements (PF ,
Voltage , reactive power, switching response time to the load) —H
DYNACOMP Jf#fiz4T, RVT-D W& (PF. B, LTI . JFC0
N BRI D gl sk ok
® Register the DYNACOMP-operation number / step ([/Welcome/Bank
monitoring/Diagnosis]). ic.sx DYNACOMP #5414/

® Browse the ‘event logging’ menu ([/Welcome/Measurements/Event logging])
to register possible abnormal events. #ZIEERNINE “ FAFO%” SR, LA
BRI S FHt

® Register the 5 possible latest logged alarms that the system has recorded (if
any) ([/Welcome/Bank monitoring/Alarm logging]).

o AALMEEEIEN A Bk Cnrgini [

® While DYNACOMP = running, check that the cooling fans are running
normally. Pay attention to any suspicious noise that may indicate a fan



failure. 5 DYNACOMP JFifizAT, fd @il X mEistr 2 miEs. JUHEE,
FEAT AT BE R R, W2 XU O )
While DYNACOMP is running, check the 24Vdc power supplies (green LED

ON) on each Dynacontrol Board. —H. DYNACOMP Jf#fiafy, #raii sl
AP (g LED 758 R b 24V B &S IE R .

Step 3: Stop the DYNACOMP %=: {51 DYNACOMP

Switch the DYNACOMP off and open the protective device (e.g. circuit
breaker) power supply. <4 DYNACOMP LK 4T FF R4 25 B (1B it 2 ) FL Y&t

Open the auxiliary circuit fuses of all master and slaves cubicles. ] i &,
M BT PRl 1 e B DR 8 22

Wait at least 3 minutes for the discharge of the capacitors. Z:£5%/b> 3 4y
B, ik A RS EEAT O

Ensure that the capacitors have completely discharged before going to step
4. AT VU AARNLY, i fR R A g LA RE CAHORTIGE

Step 4: Internal inspection and cleaning 4. WA R PAEE

Visual inspection of the DYNACOMP. Report any indication about possible
abnormal DYNACOMP stress (e.g. abnormal colour of components or wires).
H 3l DYNACOMP # i, ALAR] HH I CAp A B R e e )

Remove all dust deposits in and around the DYNACOMP. Pay special
attention to the fans and Dynaswitch heatsinks. Especially if RVT-D reports
Dynaswitch alarm error. BT UIA{E DYNACOMP PR & J ik 4
JEHEEE B HE A S B ATT ORI Rl RVT-D s, BhaSTFoC o
RIS

Ensure that the fan rotates properly. ffi{#HE X555 5h B 4

Ensure that the control cards are free of dust. If necessary remove dust from
them with a soft brush or a vacuum cleaner. ffilE il LA KA, G
[ NP4 o v R 7 T e Kb Bt

Step 5: Check DYNACOMP parts condition 3 i25: 7 DYNACOMP Bt f41%

WA
[

Check the circuit breaker. # A% 28 (ST

If melted or damaged fuse is found, replace it. In this case, it is good practice
to change the fuses of all other phases even if not damaged. 15 & B
22N EAIR, . XA BV IR 2230 AR,
I EA

Check the discharge resistors are OK 7% i Fi i BH A& 75 1F
Check the Snubbers boards state £ 2% FHJe A [R50 A2 75 1E 5



® Check the Dynacontrol boards # i 5 24 il i
® Check the 24Vdc power supply state ¥ 7% 24V ELJ HL I (1) 17550
® Check the transformer state K 245 [k 2% (1151

Step 6: Check the tightness of all electrical and mechanical connections /5

$: BERARSMIRZLR T EEH LR

® Ensure that all electrical connections are properly fixed and that connectors
are properly plugged in. Remove oxidation traces of pin connectors if
present. Small stiff brush can be used. #fiff AT HLERLL AR S e i, 36
i, R T B AR R k. e R

® Check the mechanical fixation of all components and retighten if necessary.
Ry A S RO Uk T i, 0o I m] HRT 1

Step 7: Correct all abnormal situation £-t5: 4 EFE R EHENR
For troubleshooting advices, please refer to Chapter 14. ¥4 HbstEly, &S %50
14 %
Step 8: Restart the DYNACOMP % )\;b: E¥i/53) DYNACOMP
® Reapply the power to the supply and close the auxiliary fuse. Verify that the
fans start running and that the control boards and RVT-D are activated.

& ERPIRS AR 22, WA S T ahIe e . DLEHE IR RVT-
D Oy

® Restart the DYNACOMP. If major servicing work has been done it is
recommended to follow the commissioning instructions (see Chapter 11). &
Bz DYNACOMP., IR 1 4EE TAER O o8 iite % 11 T4 AL

F Ul AT BR A
® Verify the DYNACOMP performance. #%#r DYNACOMP.4 fig
13.4 Fan replacement B A X

Fan failure is often announced by a noise or an abnormal temperature increase
despite regular cleaning. Then it is recommended to replace the fan. Contact your
ABB service provider to get new fan. XU IR, 2 AAIER SR, BUVE O E
WS ERL, U9 f W T R UCE R X, BRAR AR ABB IRS5 B b S AT A HEIX

@ o
Fans replacement procedure: HE AUt B 4820 B

® Ensure that the power to the DYNACOMP is switched off and that there is
no residual voltage left in the DYNACOMP cubicle (e.g. capacitors). fiffifi
DYNACOMP [y HLUETF R O I, 1 H A sk R H s/ DYNACOMP H.Ioy
ChTH 4%

® Remove the electrical connection. #f 2= HE XU 1 FELJE 2k



® Remove the fan (unscrew fixation screws located left and right side). #% ~HE
WU R T Ao A W20 ) 5 T i 22 )

® Replace the components, fix them back and connect them back. Refer to the
fan label to know which fan wire has to be connected to which terminal.
Ensure that the electrical connections of the fan and the fan capacitors are
correct before energizing. S #45 IR KA, IR E B FORAE . 2 HX
FARHL, TR S 1, ORE XURE (1 R A XU I Bl F A IR B IR A, T

A BEAT .
2
4
1
4

Figure 66: Overview of cooling fan related items M 44/ &
The components description is given in Table 13 #fHHIHHATER 13 h 45

Table 13: Cooling fan related items description
K A3: AR R R E

ltem 4K Description i

1

Terminal block #4314

2 Fan capacitor A L
3 Cooling fan A H R
4 Fixing bracket fit] 5 o
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13.5 Servicing report 4B

13.5.113.5.1 DYNACOMP identification DYNACOMP #xiR-F

DYNACOMP type(a)

e 3i]

Global ratings() Grid nominal voltage (V) H.M%i
WA R

Total power (kvar) s (YLZE) T2

Network frequency (Hz) iM%

Article code (Y

Number of steps P#{
Common cable entry| Present/not present H/%&H
cubicle
I it RiE
Unit ratings/serial Rating (...X...| Serial number Article
numberp) kvar) code(a)
BiE BALIRF S Unit 1 (M)

Unit 2

Unit 3

Unit 4

Unit 5

Unit 6




ABB Project:

Powerir DYNACOMP dynamic| Issued by:
response compensator

Servicing report Date: Page 2 of 4
KBy
Unit 7
Unit 8
Software version( RVT-D software
WAFRRA)
Installation location
ZIRMNE

Remarks: #47%

@ See main identification tag located on the master cubicle door. ) See
identification tag located at the inside and outside of each cubicle door. () From
RVT-D, [/Welcome/About RVT-D].

@MW EFITT T F A AR
) JLEFANE ] PN B AN U bR 2
©M RVT-D (kill/2F RVT-D) &423k15

13.5.2 Standard maintenance procedure R#ELRFE D B

Ambient conditions and derating condition (DYNACOMP running) ¥ 3&4& i K FE#E
HL(DYNACOMP iz1T)

« Check the ambient temperature (< 40°C) ¥ A #3515 5 /N T- 40°C

« Check the installation altitude (< 1000 m) 5 7 2 3E E A =1 % 1000 KLPLR

« Check the ventilation (room and enclosure) #7538 XUIE 5 (3 N BAE 1)

« Ensure that no conductive dust is present in the DYNACOMP panel #fifx DYNACOMP
AR B AT KR

DYNACOMP operating status record (DYNACOMP running) DYNACOMP T{ERZE
& (£ DYNACOMP iz47id#2+)




x DYNACOMP measurement check 52 DYNACOMP Jll 1K

- Power factor Ll K%k

-Voltage measurement (Vrms) HL R &AL (2B E Vrms)

-Reactive power (kvar) TLIII%E ((kvar)

-Steps switched ON following the load variation (Y/N) H#5 71 84802 7756, I 575

-Number of switching step 1

-Number of switching step 2

-Number of switching step 3

-Number of switching step 4

-Number of switching step 5

-Number of switching step 6

-Number of switching step 7

-Number of switching step 8

-Number of switching step 9

-Number of switching step 10

-Number of switching step 11

-Number of switching step 12

-Number of switching step 13

-Number of switching step 14

-Number of switching step 15

-Number of switching step 16

-Number of switching step 17

-Number of switching step 18

-Number of switching step 19

-Number of switching step 20

-Number of switching step 21

-Number of switching step 22




ABB Project:

Powerir DYNACOMP dynamic| Issued by:
response compensator

Servicing report Date:

FBRE Page 3 of 4

-Number of switching step 23

-Number of switching step 24

-Number of switching step 25

-Number of switching step 26

-Number of switching step 27

-Number of switching step 28

-Number of switching step 29

-Number of switching step 30

-Number of switching step 31

-Number of switching step 32

« Event logging window 43¢ A\ % [

-Abnormal events present? (Y/N) If °Y’, describe them in the ‘comments’ section of this
report. A i S ? (Y/N)Q “2” X HGEIESE “HR” Hiar

« Alarm logging window 43¢ 55 % [

-Alarms are present? (Y/N) If ©Y’, describe them in the ‘comments’ section of this report. 11
WA (YNYI “f7 RIS AR TR By

« All fans are rotating normally (Y/N) B4 (Kl XU #R32 84 1E 5 1 (Y/N)

» 24Vdc green LED is lighted (Y/N) 24V Fi 4k (% LED 475575

Shut down the DYNACOMP, remove supply to the unit and open auxiliary fuses
X< DYNACOMP, WiF 3= s yf X 4 Bh ea R

« Ensure that components do not carry dangerous voltage levels anymore. fifi B {4 AN




Inspect and clean the DYNACOMP £ 7t & i% i DYNACOMP

« All components/cabling looks OK? (Y/N) FrE &4 giE L X IEEE? (Y/N)

« If ‘N’, describe the problems in the ‘comments’ section of this report. 1A, A
WHEE “FR” o

« Remove all dust deposits in and around the DYNACOMP (fans, heatsinks, PCBs, ...) i
FRUTAE DYNACOMP W i b 320 i A 28 (XU At PCB i)

» Remove fan obstructions. Fans running freely? (Y/N) & X Y )G , @47 AW
(Y/N)

IF ‘N, fans may have to be replaced. U1 FAS R, XU B

Conditions of DYNACOMP parts DYNACOMP F2f4{R 1%

« Circuit breaker is OK? (Y/N) Wi &% 512 (Y/N)

* Fuses are OK? (Y/N) xR 225245152 (Y/N)

IF ‘N’, describe the problems in the ‘comments’ section of this report. WA &, HUAH G i) @
SR “VER” 5y

« Discharge resistors are OK? (Y/N) it f FEBHIE 12 (Y/N)

« Snubbers are OK? (Y/N) BHJE HLFHIEH 12 (Y/N)

« Dynacontrol boards look OK? (Y/N) zhZ&fdiiE R IEH 2 (Y/IN)

« 24Vdc power supplies are OK? (Y/N) 24V B HLIE IEH 15 ? (Y/N)

» Transformer is OK? (Y/N) 45 JE 2% 1EH 15?2 (Y/N)

Tightness of electrical and mechanical connections "% Fi# 5 R HURZER

« Check tightness of all electrical connections ¥ 7%, bS5 i/ 4%

« Check the mechanical fixation of all components ¥ 7 43 &5 14 I LK 2

» Retighten connections/fixations if necessary Wi A%, &g I Sk & K1 4

Correct the outstanding problems 2 158 H i) la] f%

Restart the DYNACOMP E /53 DYNACOMP

« Close the auxiliary circuit fuse box &4 B Ha I 1 456 75

-Dynacontrol board LEDs light up 2t = LEDs 4] said
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Servicing report Date:
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Page 4 of 4

- RVT-Dis starting RVT-D JI-4#is47

- Fan(s) start(s) running HE X s H 151817

Start the DYNACOMP 53 DYNACOMP

If major servicing work has been done, follow the commissioning instructions to start the
DYNACOMP 4R = Z I 4EE TAF 58, T ORIV 4- 457"l 2 )5 3 DYNACOMP

13.5.3 Special service actions E4&4E &M,

Fan replacement Xz i #

x Which fan? W§—/N XUz ?

« Fan operation hours? XU L TAEZ DA/ 2

13.5.4 Comments 13.5.4 T

Servicing Customer’s
Engineer representative
Y15 TREIT BwPRE
Name 245
Signature %44

Date H#j




14. Troubleshooting 14 #fEFIHERR

14.1 14.1 What this chapter contains 14.1 KWL
This chapter contains the DYNACOMP troubleshooting guide. A% {u$5 DYNACOMP
bR

WARNING: All troubleshooting and repair work described in this chapter
should only be undertaken by a qualified electrician. The safety instructions
presented in Chapter 2 of this manual must be strictly respected. &% . AZEH
BEFTH SR, FERECDIAHABRBERNESBERARRES, HEEERAEH
FME_E, FREHMHRZEUH

WARNING: High AC and DC voltages may be present in the DYNACOMP
cubicle(s). Do not touch any DYNACOMP parts unless you have ascertained that
they do not carry dangerous voltage levels.#%;: DYNACOMP $.r] feFZEE iR

BRMEER, AElhi DYNACOMP pFMEM M. BRIEEEMINE R

WARNING: Some checks may have to be made with the supply on and the
DYNACOMP doors opened. These tests must be carried out only by authorized
and qualified personnel, in accordance with the local regulations. Apply the
safety guidelines that are presented in Chapter 2. Failure to adhere with the
safety guidelines may result in lethal physical injury. %% : HFEREFTEITH
DYNACOMP H7G[7, DAKRHHINR « XA FE2IRPEEE AN EREHA
o M\ELHAARERNE, HFEREB_ELSHN “RE7HEM” #1T. TUHTERIE
5 i &

14.2 Failure mode analysis of a DYNACOMP 14.2 DYNACOMP i i X, 43
Ul

Efficient troubleshooting requests clear and correct failure understanding to define the
proper solution to apply. For instance: 2 47 Wbs i 2y, ERIAR MR, el
S BRI TT 5. Bt

« A hardware failure will request device replacement. T F: il 75 55 o e g



« An alarm message may simply need to adjust some parameter. 245 {5 L a] g L 75 4

LR S Ak

In any case, any alarm or error message will always be displayed by the RVT-D. To
help the fault tracing and repair of defective parts a troubleshooting guide is given
hereafter. {Eil AL T, I B4R &S EE B4 RVT-D ERIsAE . A #BhilEis
EE SARIRECAT I s, SRR A R A S T A

14.3 Troubleshooting analysis e+ 23 #r

14.3.1 Collect information 12 B4

Firstly, all the relevant information should be collected, such as: 1 4t EAH 115 R,

e
® 24Vdc power supply LED’s : 24V Hji HiJ LED’s 5734T

® Alarm status LED of the Dynacontrol2 board zh A5 ik L (1) #&4k 575 LED

PR
® ON/OFF LED’s of the Dynacontrol2 board zh&4 Ik 155/ K LED’s $57~
dl

® RVT-D display , alarm messages , wrong measurements, ... RVT-D & /x%
WAEE, B ...

14.3.2 Troubleshooting guide #fEHR 15 R

Table 14: Power supply problems 7 14: HJi#t/

Table 15: Abnormal states of the Dynacontrol board LEDs (after auxiliary power is applied)

Symptom JEIR Cause JR[H What to do if &b 2

All the indicator LEDs on|The reactive power [« Check if the protection (circuit
the Dynacontrol boards|compensator (auxiliaries)|breaker, mains fuses ...) feeding
(LEDs) remain OFF. Nol|is/(are) not energized. I |the reactive power compensator is
display on RVT-D. Fan(s)|myzhii e (4filhss )4 [switched on. « Check if the

not running. ZNAFEGIM L | |- gy auxiliary fuse box is closed and
FiATI¥ LED [RF8R 4T 1R F the fuses are OK. « Check that the
K. RVT-D ¥ i omH K 230V auxiliary voltage is arriving at
AT B the X11 connector « Check the

mains and auxiliary  supply
voltages. Il fa e (Wriek ds , T 100%
RIS ) LTI DAt s BEETT 2
THIF, AR ORI

fo T 230V Gl ISR R X1
Fed v b A A R4 By P Y P




After applying the auxiliary
power to the system, all
Dynacontrol board LEDs
are functioning normally but
no fans or they run at low
speed. The fans do not
exhibit mechanical failure
problems. 1% FAiBIHIE)E |
T shaAFEdI L) LED 1T
WIRIE R AR XU ANIZ i 5l
WS, H X AAEEN UK
i

» Check the tap setting of the

« Fan voltage supply is|auxiliary voltage transformer and

too low. XU LB AR

adapt if necessary. ¥ iHIAR K
o, WESkwENRE , SERE

» The tap setting on the B

auxiliary voltage

transformer is set at a too |« Check the supply voltage to see
high level. %245/ |that it is within the tolerance range

KDk P A HL

of the nominal DYNACOMP

WBGTE . SE I |settings. KA HLE IS A Y B

H L A A

DYNACOMP i Hi s 23K Y
W

After applying the auxiliary
power to the system, the
DYNACOMP  fan  runs
properly but the
Dynacontrol boards LEDs
are not functioning. &#i%

A Bh RIS ,

The 24 Vdc power supply

* Check the 24 V power supply
feeding the Dynacontrol boards. #
EEAHIR - 24V B
1EH .

feeding the controller|. Check the feeding cable between

boards has failed.

the X11 connector and the 24 V

Pk 24V B i |POWer supply. * Check the feeding

7N

cable from the 24 V power supply

?YNﬁCOMP B IE T ;{ﬂ BAIET to the Dynacontrol boards #i#r

LRI L) LED dRA] 24V {1 % X11 3T 1RO gk

PIBATHR RATIER .« KBRS A IR
) 24V BT IE

Symptom JEIR Cause JR[H What to do if &b 2

The Status LED blink at
4Hz 50% duty cycle

LED #5/~4TLL 4HZ %,
50% 5 25 LU IR A T 4

The system is initializing
ARG IEAENIRL

« Wait until the end of initializing %5
FrWIaa Ak 58

The Status LED blink at
1Hz 6% duty cycle LED {&
ARITEL AHZ B, 6%
e R A A 52

Enable input is open fx
P A O

* Check the mains fuses * The
thermal protection of the Dynaswitch
is activated or a wire of the loop is
broken * The fan is not rotating 5%
FORKAE BT B LR Bl WS
B 2 T T HE XU BT A

The Status LED blink at
1Hz 94% duty cycle

LED #a-4T LA 1HZ Ji%,
6% 5 7 LE AR A TN 7=

An alarm event occurs
on the Dynaswitch

BNATT R EA R
kA

» Check the RVT-D error message
fr s RVT-D L ftAtinfes &

Table 16: Fault messages reported by the R

VT-D controller of the DYNACOMP

Fault message 4215 8

Cause & [&

What to do ffa[4b 3




Insufficient reactive power

caused an alarm cos ¢

condition.

The DYNACOMP
doesn’t have enough
reactive power (kvar)
to reach the alarm cos

¢ DYNACOMP ¥4 &

i TN L 2

» Check the alarm cos ¢ * Measure

the needed reactive power and/or
contact your ABB service provider

i cos ¢ O BT S T TR

SEE R ABB LN i
At least one Dynaswitch| Reporting "Missing” | * There’'s no node with the
reports an error status.| s «Fze corresponding Id JG 5 s AHXS R HE

Check in Bank monitoring /
Nodes overview. Z/b—/ 3]
BIFRARE HEPR S , K

it ID

20 ) M A Y RN
At least one Dynaswitch| Reporting “Fuse err.”| « The thermal protection has been
reports an error status.| # IR HEL” activated due to a high temperature

Check in Bank monitoring /
Nodes overview. Z/b—/ 3

on the Dynaswitch cooler « One or
more mains fuse(s) is blown H T3}

SIFRRE HAEPRDL , M SIFRA RN R, 5hEHR
) M /7 R AP B E— A A LRI L2 KT
At least one Dynaswitch| Reporting "Sync. err”| « RVT-D sends inconsistent

reports an error status.
Check in Bank monitoring /
Nodes overview. Z/b—/ 3

<R

synchronizing signal RVT-D &K i%EA
NG ERIETP )

AIFTARE HMAPRIL o
iR HAE TR PR R
At least one Dynaswitch| Reporting "Wire err.” #z| + Wrong connection of gates ,

reports an error status.
Check in Bank monitoring /
Nodes overview. 4/b—43)
BIFFARE HAPRDL

“EL

power cables , RVT-D RVT-D [l
TR

2H ) I
At least one Dynaswitch| Reporting "Rst del.” #2| * The Dynaswitch is in the reset

reports an error status.
Check in Bank monitoring /
Nodes overview. & /b—A 3
BIFRMAE HEDRDL ,
2 ) M A1 RN

“SEREIR”

phase after an initialization zjAJF
Kt e s FENEAL B




At least one Dynaswitch| Reporting "Discharg.”| « There is a failure in the discharge
reports an error status.| & “JE” resistors of the capacitors ] g
Check in Bank monitoring / 23U T FEL L i 5

Nodes overview. $/b—/ 3}

AT ARG HAEDRA , B

ZH ) R R RO L

At least one Dynaswitch| Reporting “Disc.| « There is a problem in the
reports an error status.| Warn.” #t “Jiri4” | discharge resistors , reporting a

Check in Bank monitoring /
Nodes overview. Z/b—/ 3]
IS AR, K

warning , but the switching can go
on [a) @A BEAETBCE R,  BEARTT
FAAE TAE

iIRAEGTREDY v
At least one Dynaswitch| Reporting “Multiple.” | * Two nodes have the same Id.

reports an error status.
Check in Bank monitoring /
Nodes overview. $/b—/ 3}
AIFTARE MADRIL o
20 ) M T RO

113 zﬁ:l% »

(“Two nodes / Id disabled”) #§/™1
AU D AHIE (P95 50 ID R JE 80D

T probe: No signal.ifi EER 3k
TEAES

An external
temperature probe was
enabled, but not
reporting any
measurement #h I E
K BWR B, (AARE
LR ER IR RS

» Check the external temperature
probe wire « Check the connection
to the RVT-D ki frAh loid £k 04
LRI E] RVT-D iRk

Maximum Vrms protection
threshold reached! All
capacitors are disconnected.

B KA 3 0 s 3K 2 PR 1
{5, WOTPA A S

Occurs  when  the
measured voltage is
above "V max prot.".

D HL K T K s
RyE

+ Check the network voltage
measurement £ £x {1 % Hi

» Check the measurement done by
the RVT-D 78 RVT-D il & Hi R A

+ Check the V max protection
threshold £ 5 f5 K HLE fR 37 {E

Internal temperature
protection threshold reached!
All capacitors are
disconnected. KA HE
fHILBIORY B WOIT T
) LA

Occurs when the RVT-
D internal temperature
is above 85°C. RVT-D

P T 85°C.

» Check the ambient temperature of
the DYNACOMP i 7 DYNACOMP

FR G

» Check the temperature inside the
cubicle £ 1 F. T N # T

« Check the RVT-D temperature
#r RVT-D k%

T1  protection threshold
reached! All capacitors are

T1 AR OR Y IR, W
JFHTAT [ L7 4

Occurs  when  the
external temperature
probe T1 reports a

temperature above #h
MRS T1, kel

» Check the ambient temperature of
the DYNACOMP 45 75 #1455 i 2

» Check the temperature inside the
cubicle 7 .70 A L

Table 17: Fault messages reported by the RVT-D controller during the automatic




commissioning

disconnected. Wi JT

"T1 max prot." T1 B {4

*+ Check the T1 max
protection threshold 7 T1
R PR A IR

T2  protection threshold
reached! All capacitors are
disconnected. T2 ik 3 K}

PRE, P LR AT

Occurs when the external
temperature probe T2 reports
a temperature above "T2 max

prot." T1 &k R

+  Check
temperature of
DYNACOMP R
DYNACOMP 5538 &

+ Check the temperature
inside the cubicle ¥ 7 ¥t A

+ Check the T2 max
protection threshold 7t T2
S I Al K E

the  ambient

the

THDV protection threshold
reached! All capacitors are
disconnected. THDV i&FI{#

PRE, P LR A T

Occurs when the measured
THDV is above "THDV max

prot." £rill “THDV” LG
E5id

« Check the THDV of the
installation £ 7t THDV [f%
B

* Check the THDV max
protection threshold #& 7%
THDV 45 K A

Minimum Vrms protection
threshold reached! All
capacitors are disconnected.

TN

Occurs when the measured
voltage is above "V min prot."

L A AR T I A L s fR A

» Check the network voltage
measurement £ 7 4% Hi

fH

e Check the measurement
done by the RVT-D H RVT-
D A &

» Check the V min protection
threshold £ #% FL R ORY T PR
18

Fault message Hi4&{5 8

Cause JR[A

What to do fiifa4b#

Current too small on first
step.

The CT may be short circuited
CT W RERHIER

e Check CT short-circuit or
see RVT-D manual

FEE— 5 IR/ it CT 2l , I
RVT-D A 1] T
Zero step size declared on|Wrong setting of sequence. * Set a non-zero size.
first location of sequence. N oL
) B E A R WCE AR E I E
Wk A g , PR
ERS
Phase error: The controller could not find a| « Try again or set the

ARAL H A

known configuration

PE e R BE AL A0 B B

parameters manually

R E TS




The automatic|The steps cannot be| « Check the CT’s #i#x CT's
commissioning failed while|recognized K fE b -5
recognizing the switching + Check the CT’s location
sequence and adapting the % CT's fii &
sensitivity (Istep)
» Check the current of the
BUM R A TR R steps & 7 A7 HLim (i
ey g W
SR, BEhElE i « Try again when the load is
quiet — HL 41 2 11 H
Istep too small (Istep <|Not enough current in the| ¢« Check the CT ratio or see

0.01). DHFEAAND
0.01

INT

current input of the RVT-D

RVT-D & A AW HL A

manual 57 CT HIf5%, 3%
5 A FH AR

Unknown sequence. fiilt &I

P AR

The RVT-D cannot recogni
the steps RVT-D &K iR jE

ze

* Relative weight too big. #H
XA RK

« Try again or adjust
manually T2} {3 I il

At least one non capacitive
step has been found.

AP IBA FE

Steps are not capacitive power

BRI

x Check steps ¥ #5

No current detected in line
CT during auto set-up. The
DYNACOMP may not work
properly! 7t A 35 sl
CT AKKrME|HR , W HEAR
DYNACOMP LAEARIEH

Warning %%

» Check line CT ¥ 7 CT

Line CT in open loop. The
DYNACOMP may not work
properly! CT Z&A74EFF 3 1]
ft, DYNACOMP LAEAIE

s

%

Warning 2%

» Check if it is requested by
the application & &7, 2

e
INAEEEPNIE -

Line CT in the wrong phase.
The DYNACOMP may not
work properly! CT Bt
ANIET, nHe DYNACOMP
TAEAIER

Warning. %%

» Put line CT and capacitor
bank CT in the same line jiX
H CT M sdin CT el
L

Remark: If the problem persists, contact your ABB service provider. Provide him with all the
relevant information, i.e. DYNACOMP serial number and type, status of the Dynaswitch
control LEDs, Error messages displayed and DYNACOMP behaviour. #iF: 415 ) 552 £
e, IR ABB (LN, JFA A HRACHIfE S, Bl: DYNACOMP #5155 5%, Bl
A LEDs fa/n T RA,  Bos AR5 B LLL DYNACOMP fis AT 15 i

Table 18: Abnormal behaviour of the DYNACOMP

Symptom

Cause

What to do




The controller does not

switch on or off steps
although  there is a
considerable variable

inductive load.
EAKEIE TS R0 b WA N s P
VAR A GRS
kS

Bad setting

BEEA

* Check that the RVT-D is in
Automatic mode ¥l RVT-D
T LAEAE B e,

» Check if settings are set
correctly and according to
the selected control mode
AT IR Ry

X, T EESHRE

» Check that the CT short

circuit bridge is removed
7 CT Mkt i 2

The preset power factor is
not achieved

R BE IR BT (1) D5 (A H A

Bad setting or low current

BEE A 2 B I

« At low or no load, a low
power factor can correspond
to a very small inductive

current. The corresponding
capacitor steps are too large
for compensation

All capacitors are switched
ON although the required
reactive power is relatively
low.

BRI ERIRUE » A
PTAT R S A B

Bad setting

BEANY

» Check setting of phase and
settings : f & AHT R E

- Istep, Alstep and hysteresis
in open and closed loop
mode. AW , SHRE
B, [PIZEAH , FETFHR M AIFR
FR

- Trigger OFF, time out and
total duration in external
trigger mode. TEFEAHRH i
RIAET, AR SSATAE

BAT It

PEVE T ER ) X A

DYNACOMP [#iz 47

FELAAATIRE AR5 5
DYNACOMP ##5 &% , Bl&#EE LEDs fIriks B Rmssss Bl

Remark: If the problems persist, contact your ABB service provider. Provide him with all the
relevant information, i.e. DYNACOMP serial number and type, status of the control LEDs,
error messages displayed and DYNACOMP behaviour.

, MR ABB flERR

’ 15“&[] :

14.3.3 Spare part list for normal and dedicated DYNACOMP servicing &
I J3Rfit45 DYNACOMP [ 435 2

Table 19: Spare part list # 19: #1115




Ref. | Description i8] Order code T

1 Spare fuses for auxiliary circuit 10X38 6A[10.420.00465
690V gl il 2k i PRI 2 24 1

Spare fuses for power circuit 3£k 1{i[% 22 | Depending on the DYNACOMP
#AT 4% DYNACOMP i3k

3 Fan 133X190R 230V 185W 540M3/H Jx\j 10.460.07876

RVT-D controller with Backlighting RVT-D %

4 I 20.065.89254
Tl SR TGS

5 Dynacontrol board zhz5#4 4k 10.580.08786

6 Power supply 230Vac/24Vdc 100W 230V 2 10.530.09046

15. Technical specification  #FHAREk

Installation location ZHEMIE

Indoor installation on firm foundations in a clean and
controlled environment

Operation installed for| Storage in| Transportation in  the
stationary use ‘2% T-[il % | the protective| protective package zhffiiy
i package 77| 47 Ls

fifi i A R4

%

Altitude Nominal output at 0 to 1000m
(3300ft) above sea level (1)

AR ‘ : '

WoE /N 1000 KA
Temperatu 0to 40°C (32 to 104 °F) (2) -10 to 70°C o
re YL (14 to 158°F) -10to 70°C (14 to 158°F)

Working 35°C (95°F) - -
max
average T°
(over 24h)

BRAEFHT
fEiRE (24
/N

Relative o . o
humidity Max. 95% non condensing Max. 959% Max. 95%

FIRHERE N 95% L4k i K 95%




Contamina | Chemical class 3C2 (3)| Chemical Chemical class 3C3 (4)
tion levels| Mechanical class 3S2 (5) class 3C2 (3)| Mechanical class 3S3 (6)
(IEC 60721- N ‘ Mechanical
3-3) % 3C2 (3 ZihLhlk 3S2 (5) class 353 (6)
15 Y EG th2: 3C2 (3

ML 3S2

5)
Atmospher | 70 — 106 kPa - -
e pressure
KREH
Vibration 0.3mm (2-9Hz) 1m/s2 (9-| 0.3mm (2-] 0.3mm (2-9Hz) 1m/s2 (9-
(IEC 60068-| 200Hz) 9Hz) 1m/s2| 200Hz)
2-6) (9-200Hz)
EENARUE
Shock (IEC| Not allowed Not allowed 40m/s2 - 22ms
60068-2-27) .

» A SVF
EE ey N
Free fall Not allowed Not allowed
i Not allowed )

HET% AN FVF ANFCVF

(1) At sites over 1000m (3300ft) above see level, please consult ABB Power Quality
Products. # ik mkd 1000 KiE R ABB R 5]

(2) According to IEC 60831-1. Hi#; EC 60831-1.

(3) Locations with normal levels of contaminants, experienced in urban areas with
industrial activities scattered over the whole area, or with heavy traffic. _

(4) Same as (3), but applies also to locations with immediate neighbourhood of
industrial sources with chemical emissions. 15 3 fTAHL, TR A2 HE R A U5
[ 3,

(5) Locations without special precautions to minimize the presence of sand or dust,

but not situated in proximity to sand or dust sources. %_

(6) Same as (5) but applies also to
locations in close proximity to sand or

dust sources. KL (5) HWBHIT5¢
xR (1) (7 % Voltage tolerance i
s i 22

+/- 10 % for all the range, normal operation

BE L E+/- 10 %BEAEE N, T/EWEEREIE S

Transient voltage fluctuations

W% I HEL s 8¢ 5T

Max +/- 30% f KA +/- 30%

Note: In such working conditions, Vmin and Vmax
alarm and protection should be disabled #Z7~: 7
R TAESAT TS, e e s KA A e /MRS




L

Network frequency Frequency tolerance
Maximum rate of frequency variation

FLL o A
B KR AR R

50 Hz or 60 Hz +/- 5% 20%/s

Maximum phase network

voltage

FLL o P s e AT Bk 3 £

jump  of

30°

Network voltage distortion (THDV)
FoL 0 F PR T AR

< 8%, each harmonics being lower than: £/~
NAKT 8%

- for  three-phase H3<0.5%,
5%,H11<3%,H13<2% &N T —AH

- for single-phase H3<3%, H5=H7< 5%, H11<3%,
H13<2% I T-HAH

H5=H7<

- for other conditions, see options H &1, £ I
ATy

Voltage notch limits

Notch depth can be as high as 100%, Notch
duration: max 700us

P LS [T B M PR
U] B AT IE 100% (11 B¢ & 3 85K 700us
Line voltage imbalance (only for 3- Max. 5%
phase systems)
B K+5%
LR GEHT =M ARG
Environment class (according to IEC | Class 2
60439-1)
2%

R (Fdfls EC 60439-1)

Current transducer - CT B2 %% —CT

Technical requirement

BRZR

- Class 1.0 or better 1.0 2 a5 &=

- - Burden: min 15 VA for cables
up to 30 m (2.5 mm?). For cable >
30 m or smaller section, see manual

fgr /N 16VA, HLZ K 30 K, (B 1H
F/NT 2.5 mm2 LA H =t

- -1 or 5 A secondary rating —&k
IE HL3E 1 B 5A




DYNACOMP characteristics DYNACOMP #:

General concept: modular design. — LS : N A A ¥

- All the DYNACOMP cubicles are identical (excepted for the narrower and optional cable entry
cubicle). - The power steps ratings have been standardized (see table here below).

Jii47 DYNACOMP #55#RAHH ] (53 8l A T 10 e FH 1k 2k 0. T0 41 DA< 20 A N AL (LR 4R)

cubicle DYNACOMP Dimensions: W 800 x D 600 x H 2135 mm (including
- lifting lugs, without base frame) Type: MNS 3.0

DYNACOMP .5

Modularity il 14 All steps connected in parallel Limit per cubicle,
whichever is reached first: JATIER A L&A HT E
L H
-400 kvar per cubicle &M 400 kvar
-4 power steps in the same cubicle Cubicles of a same
DYNACOMP may have different power ratings Maximum
number of power steps per DYNACOMP: 32 (with CAN
control) or 12 (with opto isolated outputs) &4~ Hi76 A% 4
AN, HE DYNACOMP it a] LA AN Uy 22547,
£~ DYNACOMP iz K14k 32 AN(if CAN #2512 4
G REE 2 )

Sequences JIi7 For flicker mitigation: 22 f1[A 28
1:1:1:..:1 (mandatory) For other uses, no restriction For
information, most popular and cost effective sequences: -
1:2:2:...:220r1:1:2:2:...:2-1:2:4:...:4 or 1:1:2:4:...:4
11 1 ki, HEAE, BRI H LS GO0
=%

Degree of protection (IEC 60 529) IP21 closed door (IPO0 open door) IP43 as an option

R4 % 4% (IEC 60 529) IP21 5%1], IPOO JF[], 1P43 {F %1%

Colour Bift, RAL 7035 (light gray) Any special colours as an option
RAL7035 (5e)tt) g kel g e o ik

Cubicle weights (unpacked)

HotHER (LR

200 kvar cubicle Approx. 350 kg

200 kva #.7¢ k% 350 kg

300 kvar cubicle Approx. 450 kg

300 kva H.JT K%] 450 kg




400 kvar cubicle
400 kva H#.J¢

Approx. 550 kg
k#1550 kg

Mechanical installation

Free floor standing ¢ i1l [l 5

Bt 23 Cubicles can be mounted side by side or back to back .
JCR] AT I AR B S e
Floor fixation: only possible with optional base frame 5}
JEITEL 5, 3 FH T3k FH R E 22
Standard  configuration: each  cubicle  supplied
individually, top cable entry Ry : R4S HLIG 73 FFHR
ik, TiEdk
Other configurations: bottom cable entry, single
Cable entr OO
y connection point, etc. See options He it & : K ESHELL,
HL Sk SRR A, Ik

Cooling requirement for each cubicle

BEAS TV AN ER

- Air forced cooling K J3#4 41

- A minimum of 1400 m3%h cooling air has to be supplied
to each cubicle (excepted for cable entry cubicle) &A™
TG HLIR /N AR 1400 m3/h (VA HIX R CHRLZRRE AR B
40

- Clean air reiuired (see Installation location here upper)

- Airflow: from door panel to top “Tift: M IHF T

Auxiliary power supply

bt By HLL

230 Vac +/- 10%, 50 or 60 Hz, 500 VA min

To be supplied by user for each cubicle, otherwise
optional A4~ Hc # 7 BATREME o BRARGLTIAR 4%
LIz

transformer is selected (see options)

230 Vac +/- 10%, 50 or 60 Hz, f/)> 500 VA min

Neutral connection

T

Not applicable
B

Capacitors H1 7548

CLMD83Q special type

Each capacitor is equipped with its own discharge
resistor

(located outside the capacitor enclosure) sized to get 75V
after 3 minutes

LA CLMD83Q




BN A SRR ORI GRS D KRR
3 7Bl g B HURAC T 75V

Reactors Hifia%

Standard value: FrifEfi
-Three-phase configuration : 7%* =& & 7%

-Single-phase configuration : 14%* ¥.AH% & 14%

*

with max 8% THDV and according to spectrum as
defined in network voltage characteristics H4i H ¥4 Hi [
PRt g, THDV 5Kl 8%

For special reactors values or higher THDV: see options
e FRE I Fe BT A B s THDV B, Wiz

Dynaswitch
EIFSTIPS

- Thyristor technology switch with auto protection against
wrong connection HHEFEFFOCHIR, A7 AT By He e A D fig

- All switches include: thyristor, snubbers, heatsink, fan
and electronic control board FTf FFefs: nl¥snt, FH
Jeds, WA, KU BUROH AR TIO

Surge withstand capability
optional surge arrester)

MR 3 1

(with

According to IEC61643-1
fid4f IEC61643-1

Rated insulation voltage (Ui)

WUE 4 S LA

690 Vac according to IEC60439-1
690 Vac {4 IEC60439-1

RVT-D

Controller designed fo #i| #% BEvHEH r:
-fast PF correction $Jti# PF £ 1F
- flicker mitigation 2% Al [A] A%

2 digital inputs, 1 CAN or 12 digital optocoupler outputs,
1 NC alarm contact and 1 NO fan contact: see RVT-D

manual 2 MEFHAN, 14 CAN A 12 AN G RERe 2 %
H, 1 ANT PR g A e, S 1 AN T XU A s
H, WL RVT-D {8 H Tt

Response time and control mode

Wi J37 I 1] e 47 TR 5

- Closed loop (response time: max 3 cycles) HI (1)
WAl oK 3 AMIEH Y

 CT on the line side =£f#) CT
« CT on the line side with additional CT in DYNACOMP




T4 CT i NI CT 1) DYNACOMP

- Open loop (response time: < 1 cycle) FF¥A g v i ] 2
T AMEEREID

* Normal open loop (CT on the load side) ¥ (CT %
ik=allp)

» CT on the line side with additional CT in DYNACOMP #
e A CT it DYNACOMP

- External trigger (response time: instantaneous®)
« Without CT %4 CT
« CT in open loop CT 7E JF ¥R

« CT on the line side with additional CT in DYNACOMP *
after first firing 7£ =0 47 CT ¥) DYNACOMP 48 fi—A
finh o Bk i

Switching strategy
TFRTT %

Linear or circular (see RVT-D manual)

EsATE (W RVT-D T

Phase-to-earth resistance (per cubicle)

BEA HLICATRT (1 HL PELAEL

> 200 kQ for all configurations Fi L& kT
200 kQ

Noise intensity per cubicle fEA™ .G 7 53 5 < 60 dBA (1 meter from cubicle door, 1 m high)

/NT 60 73 DU CE LT T 1 KD

Communication {5

Through RVT-D controller display Through
Modbus RTU (with optional adapter) Through
RS-232 port with printer

Y| RVT-D #7598 B os
%% Modbus RTU (a5 ik FH 3 i 28 )
%EF| RS-232 11 T EIAL

Programming 4if#

Through RVT-D controller display Through
Modbus RTU (with optional adapter)iZ %] RVT-D
Pt 4% B 7R %E ) Modbus RTU G 26 FH & C 248 )

Fuses information

Each power steps is individually protected by gL fuses #/~Zh 35 fi— /N7 ) GL AR5 22 {4 3




Input power cables protection i A\ Ji| To be supplied by customer (as well as the power

HIBE IR

cables) Optional circuit breaker available: see options

B PRt (Rgide) Wik as, Wikft

Auxiliary circuit fuses 4l Bk K22 | 10 x 38 6A 690V gG

Compliance with standards 277

ABB Industrial IT ABB 1.2

CE certified: CE ¥f1J

European Directive EMC 89/336/EEC including amendment 93/68/EEC (Electro Magnetic
Compatibility) Hi 325

European Directive LVD 73/23/EEC including amendment 93/68/EEC (Low Voltage Directive)

IEC60439-1 Low-voltage switchgear and control gear assemblies. {iJ& T i3 % LA &
PEHIBLAL R
Part 1: Type-tested and partially type-tested assemblies & —#r: F57H
DN S AR SR PR 18 2 2

IEC60529 Degree of protection provided by enclosures (IP code) #h5EE {1 {3
Y

IEC  60831-1 IEC| Shunt power capacitors of the self-healing type for a.c. systems having

60831-2 a rated voltage up to and including 1 000 V
RYHUERIERTHT 1000VAC, JRBRIIMA. s it

IEC 61921 Power capacitors — Low-voltage power factor correction banks
R A S, (RIS DR IR E

EN55011 Conducted and radiated emissions according to class A (industrial type)

EN61000-4-2 Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques - Electrostatic discharge immunity

EN61000-4-3 Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques - Radiated, radio-frequency, electromagnetic
field immunity test
A, BB BRI BT TP

EN61000-4-5 Electromagnetic compatibility (EMC)- Part 4-5: Testing and

measurement techniques - Surge immunity test




EN61000-4-6 Electromagnetic compatibility (EMC)- Part 4-6: Testing and
measurement techniques - Immunity to conducted disturbances,
induced by radio-frequency fields

Options &%

All options must be ordered with the DYNACOMP as they are assembled at manufacturing stage.
Exceptions are marked with an * and can be ordered later.

Brbr A 7 Sl akiemnirtt, HE Py DYNACOMP I {4 # wa 20 5 e £ i 1w 1T )

Base frame JL:42

One base frame can gather up to 9 cubicles including cable entry
cubicle (side by side or back to back configuration) 100 mm high, black

AR AR o9 AN, R (RIPREOE SR adE D)

100MM 75, MRt

Cable entry cubicle

R LA

Dimensions: W 600 x D 600 x H 2150 mm (without base frame) JX~}:
W 600 x D 600 x H 2150 mm (B 7 3L 48)

Type: Rittal TS8 %4 : Rittal TS8

Typical situations for a cable entry cubicle: $L7 ) H 25 3k £k A
-single connection point requested ZXR Al £z

-bottom cable entry requested 3 5k Jee ¥4 Hi 45 E £k

-circuit breaker requested sk 17 7 4 4%

Possible accessories: 1] G4

-base frame (recommended) 42 (HE#E)

- connection bars i #: £F £ H

- circuit breaker W i #%

-additional CT for capacitor current measurement 7 FH 2548 LIRS CT

- surge arrester i 75 3 H

Busbar

RRAE

In copper or tinned copper Located top of the cubicles Base frame
mandatory with busbar option

A s 250
2 A LT T i

FEUR IR R ek




Additional internal CT
Wk CT

Single connection point requested Principle: HuAZ%E 1z 1 TR i B

An additional CT measures the total DYNACOMP current bringing the
advantages of both closed and open loop P [ff CT illiz DYNACOMP At
ML, U AT T IR SR

-open loop reaction time (< 1 cycle) JFFRBIMNI ] (<1 FEH])

-PF control with same accuracy as closed loop PF | B A7 55 PR AH ]
RS

- Automatic commissioning H zlitiz 1T

-Access to closed loop data measurement: PF, kVA, kvar, kW, etc 11
IR EEE, PF, KVA, kvar, kW, etc

Circuit breaker

it

Located in the cable entry cubicle Rating according to DYNACOMP size
LRATI LG HUEN, HAE DYNACOMP K /hiisE

Surge arrester

Located in the cable entry cubicle Rating according to DYNACOMP size

W AR B A AU, HcHls DYNACOMP K/ es
IP43 According to IEC60529 {4 IEC60529 ik

-RITTAL door mounted filters RITTAL ¥.70 ] 224y K
-Protection against rain B 7K /3"

Reinforced reactors

IO i

For 8% < THDV < 12%

Each harmonic being lower than: &ANE 2L T
- for three-phase: i& [ T- =4

H3<1%, H5<9%, H7< 6.5%, H11<4.5%, H13<4%

- for single-phase, please consult ABB Power Quality Products %} F- .
FH, S ABB L TR E

5.67% reactors

5.67% r it

Only with three-phase configuration i T = A () ic &

For THDV < 8%, each harmonic being lower than: H3<0,5%,
H5=H7<5%, H11<3%, H13<2%%}4~ &% ik T H3<0,5%, H5=H7<5%,
H11<3%, H13<2%

Other special reactors
HEARM

For any special reactor values or higher THDV, please consult ABB
Power Qunity Products SoeBF bR Lk THDV, 16 v5if) ABB

FLRE ™ i o

Auxiliary transformer

il I A2 s s

One auxiliary transformer per cubicle &/~ .76/ Mli B AZ 2% .

This option prevents the customer to provide any external power

supplies & AF AT ™ o 5 SR PEAT A b o8 L Yt

Auxiliary transformer is internally connected to power terminals % Bh7%

Je s PN A2 B LSRG 2 i 1




Isolated RS232-485
converter* ikE
RS232-485 #L:#u4%

Used for long distance communication using Modbus RTU

communication Wi K 25385, 7R Modbus RTU #HT1E(F

Printer* $TEIHL

To be connected to the RVT-D RS232 optical link Used to print the
RVT-D parameters, settings, logs and measurements

HEEF] RVT-D (1) RS232
M TATEI RVT-D 24, BUEME, il &R

Set of two External
temperatures probes*

BCE IR K

Cable length: 3 or 10 m
HAiKE: 33 10m

Alarm status lamp 24
RET

One lamp in the master cubicle —/~J 7 3 LT

Lamp is 24Vdc LED type LED 4] & Hif 24V

Any various RAL

colors

3 RAL Bt

Shock absorber E3)
e

Shock absorbers will be sized case by case (according to IEC 60068-
2-27) Mounted on base frame option 7%zl s R SF AR Fr itk 2Lk

extension kit

RVT-D #=Hilgsd k4
7t

HARGER, e BB F
Cubicle - To be used when 2 cubicles have to be fixed side by side or back to
interconnection kit back - One kit per 2 cubicles
T HIEA AT - T 2 NP Cil A i s s FE 1 AT .
- B 2o BEAE
RVT-D controller| For any RVT-D location other than face panel of master cubicle RVT-D

supplied separately 1T-i] RVT-D 7 = 8171 235 3L (1 i b
The kit includesRVT-D 73 52 40 {1 A 45 -

-CAN cables (20 m long, supplied with RVT-D) CAN 45 15 47 1R 22 4% (1)
FHRITHtER (20 KK, 5 RVT-D —ldfft)

-Master cubicle face panel blocked with screwed plate 171822 5 ) =
LI TEN

CAN extension kit
cable CAN ¥ @i 4s
At

20 m long, to be used for distant cubicles 200 kK, F T B L)
L

Contact information

16 KR E R
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