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Instruction of DLLD multifunctional control cabinet

This multifunctional control cabinet combines the microcomputer quasi-synchronizing
automatic grid controller and generator comprehensive protector synchronous self-locking
equipment. It could combined to the grid by manual or automatically, and multifunctional
protection operation, and also has the advantage of simple structure, easy installation and
maintain, flexibly using, that's why it's widely used in medium and small or micro hydraulic

generator unit.

1. Function introduction

1.1 Clear display generator voltage, current and frequency on control panel and synchronous
adjust instructions, synchronous points;

1.2 Clear display on grid voltage, current and frequency and automatic tracking the same

period network synchronous point off instructions

1.3 Tripping operation display, once off-grid, generator over-current, over-voltage or
under-voltage, the protector will make the trip order and trip out automatically, and also
buzzing alarm or Lights Flashed. The status will shows in malfunction and the load operates
by then.

2. Operating conditions

2.1 Relative humidity (RH): <85% (25°c)

2.2 Altitude: <2000m

2.3 Ambient temperature: 0° ~ +40°C

2.4 Work environment: No opposite charges dust, no corrosive and explosive gases, no
severe vibration and the vertical gradient not more than 5°. The room should be kept in clean

and well ventilated.

3. Installation

3.1 Due to this control cabinet incoming and outgoing line from the bottom, so before to
install the cable channel, casting and grounding net should be finished.

3.2 Put the control cabinet in correct place and connect firmly as required, loosen is not

allowable, and then connect the grounding net;
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3.3 Follow the wiring diagram to check all tie, mechanical and meter in the cabinet whether
intact, and connect tight as required;

3.4 After checking external connection and grid and manual operation switch facilities ready,
then follows the schematic diagram to connect the generator and network;

3.4.1 Follow below chart with the Rated specifications insulated wires or cables, sequence
A\B\C\N connect the network line terminal with the below rear of cabinet, connect tightly;
3.4.2 Follow below chart with the Rated specifications insulated wires or cables, sequence
A\B\C\N connect the generator line terminal with the below front of cabinet, connect tightly;
(Noted: before this connection, check the cabinet isolation breaker in separate status)

3.4.3 Follow below chart connect the protection load with below rear of cabinet as A\B\C\N
(The protection load should be installed in percolating water)

3.4.4 After above connection, double check carefully whether the connection is right follow

The electric valve
incoming terminal
connect

{A/B/C/N S

The control cabinet man end
terminal for network connect

i
The insulated conductor
cross section for grounding Three-phase load regulation The contrel cakinet main end
requires at least 25mm™ incoming terminal connect tarminal for networs connecy

(A/B/C/N) (8/B/C/N)

the chart.
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4. Safety operation flow

4.1 Firstly turn off the cabinet isolation breaker and turn on the external parallel operation
switch, check the cabinet network power A\B\C\N (three-phase four-wire system) sequence
correct;

4.2 Boot operation when the generator output voltage, check the cabinet generator input
power A\B\C\N (three-phase four-wire system) sequence correct;

4.3 After above checking done, then go ahead below operation

4.3..1 Adjust the network and generator voltage, frequency contrast. If there is error contrast
adjusting generator excitation;

4.3.2 Grid adjustment: firstly turn off the cabinet isolation breaker and turn on the external
parallel operation switch, network indicator light on. Put the control panel switch into
automatic grid position, turn on the electric valve, when the generator output the voltage, turn
on the synchronous control power switch, changing-over synchronous controller instructions,
contrast generator protection. Open valve and adjust until automatic switch on.

4.3.3 Repeated open and shut three trials as above instruction is recommended;

4.3.4 Press the manual trip to shutdown. Noted: for normal stop it should halve generator
power before manual trip.

4.3.5 Manual grid operation adjustment: firstly turn off the cabinet isolation breaker and turn
on the external parallel operation switch, network indicator light on. Put the control panel
switch into manual grid position, turn off the synchronous controller power switch. Turn on
the electric valve, when the generator output the voltage, observe the synchronous meter to
pre-switching on status, open valve until manual switch on;

4.3.6 If above operation finished without abnormalities then could go ahead run-in stage.

5. Pilot run test

5.1 Automatic grid test: firstly turn on the cabinet isolation breaker and external parallel
operation switch, put the generator and cabinet switch on automatic grid position, network
light on. Turn on synchronous control switch and electric valve, make the generator output
voltage to automatic switching on position. When the grid stability and increase the generator
output power to 30% rated for 10 minutes, if no abnormalities then closing down and reboot

the grid stable, increase the generator output power to 60% rated for 20 minutes, if no
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abnormalities then closing down and reboot the grid stable, increase the generator output
power to 100% rated for 1 hour. If the test OK then go ahead the independent operation test.
5.2 Manual grid test: firstly turn on the cabinet isolation breaker and external parallel
operation switch, put the cabinet switch on manual grid position, network light on. Turn off
synchronous control switch and turn on the electric valve until the generator start output
voltage, observe the synchronous meter to pre-switching on status, open the valve until
manual switching on grid.

5.3 Automatic operation galloping protection test

Firstly turn on the cabinet isolation breaker and external parallel operation switch, put the
cabinet switch on automatic grid position, network light on. Turn on synchronous control
switch and electric valve, make the generator output voltage to automatic switching on. After
grid steady then increase the generator to 30% rated for 10 minutes, if the unit operate
steady then manual trip off-grid and check whether the unit arise galloping. closing down and
reboot the grid stable, increase the generator output power to 60% rated for 10 minutes, if
the unit operate steady then manual trip off-grid and check whether the unit arise galloping.
closing down and reboot the grid stable, increase the generator output power to 100% rated
for 20 minutes, if the unit operate steady then manual trip off-grid and check whether the unit
arise galloping. Shut down to start the manual operation galloping protection test.

5.4 Manual operation galloping protection test

Firstly turn on the cabinet isolation breaker and external parallel operation switch, put the
cabinet switch on manual grid position, network light on. Turn off synchronous control switch
and turn on electric valve, when the generator starts to output voltage, observe the
synchronous meter to pre-switching on status. Open the valve until manual switching on grid,
after the unit run steady increase the generator output power to 30% rated for 10 minutes, if
the unit operate steady then manual trip off-grid and check whether the unit arise galloping.
Closing down and reboot the grid stable, increase the generator output power to 60% rated
for 10 minutes, if the unit operate steady then manual trip off-grid and check whether the unit
arise galloping. closing down and reboot the grid stable, increase the generator output power

to 100% rated for 20 minutes, if the unit operate steady then stop the test.

6. Running
6.1 Automatic grid: firstly turn on the cabinet isolation breaker and external parallel operation

switch, put the cabinet switch on automatic grid position, network light on. Turn on
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synchronous control switch and electric valve, make the generator output voltage to
automatic switching on position. When the grid stability continue to open the valve until
generator output power 100%.

6.2 Manual grid: firstly turn on the cabinet isolation breaker and external parallel operation
switch, put the cabinet switch on manual grid position, network light on. Turn off
synchronous control switch and turn on the electric valve until the generator start output
voltage, observe the synchronous meter to pre-switching on status, open the valve until
manual switching on grid, after the unit run steady proceed open the valve to generator

output power100%.

7. Closing down
7.1 Firstly turn off the electric valve to lower the generator output power, manual trip to off
grid, close the valve until the unit stop steady.

7.2 Turn off the cabinet isolation breaker and external parallel operation switch.

8. Daily operation and maintenance
8.1 Daily make the record of inspection tour, prepare for the operation and maintenance.
8.2 Often check each wire end whether loosen, fever or scorching, all meter whether has

abnormal phenomenon

Prepared by Jack Chen
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