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3)

4)

5)

6)

7)

contact thermometer equipped at the o1l tank.

Function to hold oil pressure automatically. When the system is operated

normally, if the pressure of oil supply is less than the set value, the spare pump .
will be started automatically and when normal pressure has been reached, the

spare pump will be stopped automatically. In this way the pressure of oil supply

will be held at certain range. Two oil pumps will be ready for use each other.

The main pump can be set through panel.

At the panel there are selection switch of “control way” that can choose PLC

“AUTO” control, “STOP” or “MANUAL” control and “section switch of main

pump” that can choose “1 # pump” or “2 # pump” as main pump, spare pump or

“STOP” individually and “selection of control position” switch that can choose

DCS centralized control of “central control room”™ or button control at clectric

control cabinet of “side . Customer can choose in accordance with its different |

needs.

Have alarm signal of heavy trouble such as low of low pressure, Jow Jevel of oil
tank, ctc.

Have alarm signal of light trouble such as high oil level of oil tank, low of high
pressure, high pressure difference of filter, high oil tcmperature at outlet,
overload of oi] pump, etc. When alarm is appears, besides the alarm sound of
electric whistle, the indicating lamp at panel will indicate light or heavy trouble

and its detailed kind.

The liaison signal with DCS system are:

(1) ok signal of DCS control;

(2) normal signal of lubricating station;

(3) light trouble signal of lubricating station;

(4) heavy trouble signal of lubricating station,

(5) operation signal of main machine;

(6) signal to permit starting machine;

(7) signal to permit stopping machine;

(8) driving signal of DCS;

(9) signal of pre-stopping miller;




heater, etc in accordance with the detected signals such as oil pressure. oil
Jevel. oil temperature and so on automatically and regulate the operation state
of oil thinning station. Meanwhile it can monitor the state of operation through
signal lamp at the door of cabinet and DCS signal.
Before stop main machine, DCS system will send “signal of pre-stop milling”
(or press the button of pre-stop milling), When control cabinet receives the
signal, it starts high pressure pump again and PLC begins to calculate time.
When reaches to the set time, control cabinet will send permitting “signal of
stopping main machine”. After main machine stopped, the high and low
pressure pump runs continuously and prepares to start main machine again till
switching SA3, to stop the operation of Jow pressure pump (It is controlled by
| centralized control rbom, DCS “driving signal” will be switched off by DCS
system). And can the high and low pressure pump stop operation.

(14) The main pump operates and the automatic stable pressure system begins to
work. If the main pump is not normal or the system is Jeakage, the spare pump
will start to work automatically till normal oil pressure of low pressure. If the
oil pressure is Jow still, the system will send alarm signal. At this time
customer should check whether the system exists leakage.

(15) The temperature of o1l tank is controlled bby electric contact thermometer ST1
at o1l tank and PLC, contactor and electric heater in the control cabinet. The
set value of ST1 can refer to the table at last page of electric schematic
diagram. Of course, customer can also decide it itself.

(16) Being accumulated heat produced by friction in oil tank, the temperature of
oil tank will be raised. When the temperature at outlet is over the set upper
limit value, the contact thermometer, ST2, at panel will send alarm signal of
“high oil temperature” to wake customer opening the valve of cooling water.

(17) When the system of oil is Jeakage or the system leaks water and makes oi}
level dropping or raising and reach to alarm level, the system will send sound
and light alarm signal.

(18) When any signal is taken place such as motor of oil pump is overload, the

pressure of high pressure is to Jow, the temperature of oif at outlet is too high,

!




“1# pump” at left. Press relevant buttons at the panel, observe the rotating
direction of each oil pump, if not correct, rectify it. After the rotating direction of
oil pump is normal, stop o1} pump and start 1# pump again, check 2# pump
whether its o1l pressure is low or normal and whether 1# pump can be put into
operation automatically after it stopped caused overload. Meanwhile it is
necessary to notice whether the high pressure pump can be stopped or started.
Then check the working condition if 2# pump is used as main pump and 1#
pump as spare pump. Next step, turn SA2 to the position of “auto” and check the
condition of start and stop of oil pump. If the check above mentioned is normal,
turn SA2 to “central control room” and let DCS drive oil station. If have not DCS
system temporarily, connect DCS driving terminal with short wire and make oil
pump operatc and observe whether the operation of oil station is normal.

Next step, check oil pressure, oil temperature, pressure difference whether they
can display and control normally.

Next step, check the liaison signal from control cabinet to central control room
whether it is nommal. If not, check the wire and rectify it till complete normal.
Then put it into operation.

For operation and maintenance of PLC module, please refer to the requirements of
Siemens.

Sixe of control cabinet

See figure one

” it ends
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o the difference of pressure 1s too big and 50 on, the system will send the signal
of light trouble. Customer can judge and treat it in accordance with practical
conditions, |

(19) When any signal of heavy trouble is taken place such as low pressure is too

low and the oil level is too low and so on, at this time, turn off main machine
and treat it immediately.
During the period of trouble treatment, the button of “sound removing” at the
panel can be used to eliminate the sound of electric whistle and the signal
lamp at the panel indicates the position of trouble still. If need to whistle, press
the button of “sound”, the electric whistle will be sent again.

(20) When the station operates normally (no light and heavy trouble takes place),
the signal lamp of “lubricating station is normal” lights and the signal will be
sent to centralized control room.

(21) There is signal lamp of “main machine operates” at control panel. When the
lamp is light, the control cabinet cannot be opcrated freely in order to avoid
stopping machine caused unsuitable operation and make that main machine
operates at the condition of no lubrication.

The control procedure of “central control room” is similar 1o “side machine™.
Set SA2 at “central control room™, SA3 at 1# pump or 2# pump and SA] at
“AUTO”, if oil level is normal, electric control cabinet will send the signal of
“DCS control is rcady”, at this time the start and stop of oil pump will be
controlled by “driving signal”.

When oil station stops to use, the switch of SA1, SA2, SA3 tumms to middle

position of “stop” in order to prevent mistaken operation.

2. Installation and operation
After unpacked and checked and installed the control cabinct in accordance with
the size of installation put forward by our company, and then connect the wire in
accordance with outer wiring drawing. Check the wire, if ok, and then switch on
electricity and trial operation. When debugging, it is necessary to debug manually

first. As described above, turn SA1 to “manual”, SA2 1o “side machine”, SA3 to




(10) operation signal of 1 # pump;,
(11) operation signal of 2# pump;,
(12) operation signal of high pressure pump;

- Customers can choose and use the signals above mentioned.

2. Principle of work
There are three specifications in the series oil thinning station. So there are three
specifications of electric control cabinet. The electric principle of control cabinet
is same and the difference is just at the specifications of elements.
1) manual system
Switch on all breakers in the cabinet (Notice: the master switch of power supply in -
the cabinet, QFO, is used for motor of cil pump and control circuit. The power
supply of heater is controlled by QF3). Set the switch of “control way”, SA1 to the
position of “MANUAL” (The lamp of “MANUAL” at the door of cabinet lights).
Set the switch of “selection of main pump”, SA3 to the position of “1 # pump” or
“2 1t pump”. Set the switch of “selection of control position”, SA2 to the position
of “side position”. At this time, it is possible to start or stop 1 # pump, 2 # pump,
high pressure pump or oil heater individually through the control buttons at the
panel. Manual system is mainly used for ensuring whether the rotating direction of

pumps is correct and for other debugging. In general, auto system is used for

normal state. -
2) Auto system
When auto system Js in operation, there are two states of work, i.e. “contro] of side
machine” and centralized control of “central control room” DCS system for next
machine of DCS system. Now explain it with the former as example/
(13) Switch on all breaker of low voltage in the electric control cabinet, observe
signal Jamp of trouble at the door of cabinet, if oi] level is normal, set SA] at
“AUTO” (The lamp of “AUTO” at the door of cabinet lights), set SA2 at “side
machine”, set SA3 at the position that makes 1# pump as main pump or 2#

pump as main pump. At this time the pump chosen as main pump will starts at

. once. PLC will start.or stop high pressure’ pump, spare pump and electric

A0S - —-—




1. Preface
" The electric contro! cabinet is used for Model GYXZ~63G I High and Low
Pressure Oi1] Thinning and Lubricating Station. On the basis of original low pressure
oil thinning station, it increases control circuit of high pressure pump. The control
cabinet adapts SIMATIC S7-200 series Programmable Logic Control (PLC) made by
Siemens to carry out control. It makes thé pressure of oil supply station maintain
within certain range and so as temperature. Before start or stop the main machine,
high pressure pump can be started automatically. Besides it has rather perfect
functions such as automatic control, signal display and alarm, it also has
communication terminal with DCS system of upper machine and is used for
centralized control.
The main functions of control cabinet are:
1) Before start or stop the main machine, high pressurc pump can be started
automatically. Its process is as follows:
Start:

The oil level of oil tank is normal. The switch on the pancl has been set — drive
low pressure pump — the pressure of low pressure is normal — drive high pressure
pump — high pressure and low pressure are normal — send signal to start miller
(after received the signal, main machine will operate) — afier received the signal of
main machinc operation — the system will be time delay automatically. Stop high
pressure pump. Low pressure pump operates still.

Stop:

After received the stop signal of pre-milling from centralized control room— start
high pressure pump — time delay an unit of set time — send signal to stop miller
(after received the signal, the main machine can stop its operation) — after the main
machine is stopped, high pressure pump operates still and get ready for starting again.
If driving signal disappears, then stop high pressure pump and low pressure pump.,

The procedure mentioned above can be carried out automatically under the
matching of DCS signal.

2) It can control the hot oil tank automatically and make thc temperature of oil

tank maintain within certain range. The measure of temperature adapts electric
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