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1.   GENERAL DESCRIPTION 
 
1.1 Contextualization 
 

This brewery water distribution system has 4 states: 
 
1. The system is shut down which means the stop button has been pressed and the 

start button has not been pressed. 
2. Brewing line not running but water circulating. 
3. Brewing line running in manual mode. 
4. Brewing line running in automatic mode. 
 
This system is meant to run continuously which means the only time the stop button 
would be pressed would be to drain the system for maintenance in which case the 
solenoid allowing outside water is de-energized and the drain solenoid is energized 
until the low level float is activated.  
 
When the brewing line is not running, water is continuously circulating through the 
purification (UV) station.  Depending on the tank level, the outside water may or may 
not be pulled into the system.  
 
When the brewing line is running in the automatic mode the operator is not required 
to do anything as the system is entirely automated. 
 
When the brewing system is running in the manual mode, the operator has control of 
the city water (in-feed solenoid) and the speed of the circulating pump via the 
potentiometer on the drive.  In Manual mode the rest of the system behaves the same 
as it does in automatic however the pressure sensor has no effect on the system.   

 

1.2 Terminology definition 

1.2.1 Lit light 
When a sequence describes a lit light, it means that light will be continuously ON. 

1.2.2 Flashing light 
When a sequence describes a flashing light, it means that light will be cycling 
continuously ON for 1 sec and OFF for 1 sec 

1.2.3 Fast flashing light 
When the sequence describes a flashing light, it means that light will be cycling 
continuously ON for 0.5 sec and OFF for 0.5 sec 

 
 
 

 



1.3 Process Diagram 
 

 

 
  



1.4 Terminology definition 
This section describes the function of each component use in the process.  

1.4.1 Tower stack lights (L1, L2 & L3) 
The stack lights are used to indicate the process state. 

1.4.1.1 Green stack light (L1) 
This stack light is indicating the running state of the automatic mode or the 
ready to start state of both manual and automatic mode. 

1.4.1.2 Amber stack light (L2) 
This stack light is indicating a fault condition or that a reset is required. 

1.4.1.3 Red stack light (L3) 
This stack light has indicates that the tank level has dropped below the low level 
float.  It is steady on when in manual mode and flashes fast in automatic.  

1.4.2 White pilot light (L4) 
This pilot light is indicating that power is available. 

1.4.3 Red pilot light (L5) 
This pilot light indicates line 1 is active 
 

1.4.4 Red pilot light (L6) 
This pilot light indicates line 2 is active 

1.4.5 Maintained 3 position selector switch (SS1) 
This selector will be used to select between manual operations (MAN), stopped 
process (OFF) or automatic operation (AUTO). The process will simply circulate 
water if in the off position.  The brewing line solenoids will have no effect on the 
system however the in-feed solenoid status will depend on the tank level. 

1.4.6 Emergency Stop push-pull button (PB1A and B) 
As described in material portion on the (Day 1) document, this button controls the 
MCR/emergency Stop circuit, which de-energize all of the PLC’s outputs. 

1.4.7 Green Momentary Push button (PB2) 
This push button will be used to start the process in either the automatic or 
manual mode.  Nothing should operate unless the button has been pushed. 

1.4.8 Red Momentary Push button (PB3) 
This push button will be used to stop the process in either automatic or manual 
mode (in a non-emergency condition).  The system will be drained of water, once 
drained all solenoids are de-energized. 



1.4.9 Black Momentary Push button 1 
This push button will reset faults 

1.4.10 Black Momentary Push button 2 
This push button will energize brewing line 1 solenoid. 

1.4.11 Black Momentary Push button 3 
This push button will energize brewing line 2 solenoid. 
 

1.4.12 Single Starter (K1) 
This starter is used to cycle coolant through the system via the cooling pump to 
keep the water at a low temperature.   

1.4.13 Variable Frequency Drive (VFD) 
This inverter is used to control the speed of the circulating pump which controls 
the pressure in the system 

1.4.14 Float Switches (HLF and LLF) 
Are used to indicate that the tank is near full or near empty. 

1.4.15 Solenoids (SOL1, SOL2, SOL3, SOL4, SOL5 and SOL6) 
 
The solenoids are used for directing water through the system 
 SOL1- in-feed solenoid 
 SOL2-circulating solenoid 
 SOL3-drain solenoid 
 SOL4-pump solenoid 
 SOL5-brewing line 1 solenoid 
 SOL6-brewing line 2 solenoid 
 
 

2 Off Mode Description  
 

When the mode selector (SS1) is in the center position (OFF) only the red stack 
light flashes 
 
 
 
 
 
 
 



 
3 Stop Mode Description 
 

 
When the stop button is pressed only the drain solenoid, circulating pump, 
circulating solenoid are energized.  The system only gets reset when the start 
button is pressed and held for 3 seconds the low float will shut down the circulating 
pump, drain and circulating solenoid the red stack light will flash to indicate a stop 
has taken place   

 
 



4 Manual Mode Description 
The purpose of the Manual mode is to enable the operator to manually control the 
city water in and pressure of the system. 
 

4.1 Initialization and Manual process start 
In order to start the process in Manual mode, the selector switch SS1 must be in the 
Manual position (MAN), and no fault must be detected. If a fault is present, the 
amber stack light (L2) will light according to fault, if not, the green stack light (L1) 
will fast flash instead announcing to the operator that the process is in manual 
mode.  If either brewing line is active the green light will flash based on the rate for 
the brewing lines.  

4.2 Manual process 
Once the Manual Mode has been selected and no faults are present, the operator 
will control the in-feed solenoid with the green start button (press the button and the 
in-feed solenoid is energized release it and the solenoid is de-energized).  The 
speed of the pump is controlled by the dial on the face of the drive regardless of the 
state of the green push button.  The rest of the system functions the same as it 
does in automatic mode.  The high level float has no ability to control the infeed 
solenoid. 
 

 
 

 
  



 

5.   Automatic Mode 
The purpose of the Automatic mode is to allow the system to run without an 
operator. 
 

5.1 Initialisation and process start 
In order to start the process in Automatic mode, the selector switch SS1 must be in 
the Auto position, and no faults must be detected. If a fault is present, the amber 
stack light (L2) will light and the fault must be cleared. If no faults are detected the 
system runs as described below. 
 
 

5.2 Brewing line solenoids not energized 
 

• The green stack light (L1) will light to indicate system is circulating but 
brewing lines are not active.  

• The in-feed solenoid is energized provided that the high level float is not 
activated.  Once high level float is activated the in-feed solenoid will remain 
energized for 5 seconds then de-energize. 

• The circulating solenoid is energized  
• The pump solenoid is energized 
• The cooling pump is energized provided the temperature is greater than 4 

degree’s (4 volts) 
• The VFD is running the circulating pump to maintain a pressure equivalent to 

5 volts.  If the pressure rises pump slows and if pressure drops pump speeds 
up. 

• If high level float is de-activated the in-feed solenoid will energize again and 
remain on for 5 seconds after high level float is activated. 

• If high level float is de-activated a second time the system goes into fault 
mode1 if both brewing lines are not active. 

• If the temperature rises above 6 degrees for more than 5 seconds the system 
goes into high temperature fault (fault mode2).  If the temperature falls below 
4 degrees the cooling pump shuts off.  If the temperature falls below 2 
degrees the heat trace is energized.  If the temperature drops below 1 degree 
for more than 5 seconds a low temperature fault will occur (fault mode3). 

 
 

 
5.3 Brewing line Solenoid(s) energized. 

To energize the brewing lines 1 or 2 the respective buttons PB5 and PB6 must 
be pressed. 
 
• Once the brewing solenoid button is pressed it can only be shut off by 

pressing it a second time. 



• The green stack light (L1) will flash to indicate the brewing lines are active  
• A red push button pilot light associated with that push button will light based 

on which line is active. 
• The system operates exactly as described above with the exception that the 

circulating solenoid is de-energized. 
• Fault mode 1 is not active if either or both lines are operational. 

6.   FAULT Mode 
 The purpose of the fault mode is to indicate to the operator and the maintenance 
person that there is a problem with the system and what that problem is. 
 
6.1 Fault mode1 

Fault mode 1 occurs if water is circulating through the system and the level in the 
tank drops twice and the brewing line solenoids are not active.  This likely indicates 
there is a leak somewhere.  In fault mode 1 the following will occur. 
 

• All outputs except for the following are de-energized 
• Yellow light flashes on for 1 second and out for 2 seconds then repeats.(flash 

wait repeat) 
• Pump solenoid and circulating solenoid remain energized 
• Operator/maintenance person has control of pump speed and the pressure 

sensor has no effect. 
• The stop button will activate the drain solenoid or fault clear will start process 

again. 
 

6.2 Fault mode2 
Fault mode 2 likely occurs due to a problem with the cooling system. 
 

• All outputs except for the following are de-energized; 
o Cooling pump circulating and pump solenoid. 

• Yellow light flashes on for 3 second and off for 1 second then repeats until 
fault is cleared. 

• Once the fault is fixed the fault clear button must be pressed. 
 
 

6.3 Fault mode3 
Fault mode 3 also likely occurs due to a problem with the cooling system.  It is 
important to ensure the lines do not freeze while the problem is being repaired. 

 
• All outputs except for the following are de-energized 
• Yellow light flashes on for 4 second and off for 1 second then repeats until 

fault is cleared. 
• Heat trace remains on until temperature is above the accepted range. 
• Pump ramps up to the speed set by the potentiometer regardless of 

pressure. 



• Once the fault is fixed the fault clear button must be pressed. 
• Once the above is completed the system will return to the same point before 

the fault. 
 
 

6.4 Emergency stop (fault mode4) 
In manual, automatic mode and the previous 3 fault modes, upon the activation 
(push) of one or both of the emergency stop buttons (PB1A or PB1B): 

• All outputs are de-energized 
• The process is reinitialised to it’s initial condition 

 
When all the E-stop button (PB1A or PB1B) will be pulled back to their non-
activated state 
 
As long as the emergency stop button is pushed, the operator won’t be able to reset 
the process. 

• Once the emergency stop button is reset the amber light is solid on 
 

Once the process is reset, the amber stack light is turned off and the process 
returns to where it left off. 
 
Note that another condition, such as fault detection may prevent the user from being 
able to reset the process. 
 

 
  



7. Inputs and outputs table  
The following tables are a recommended assignment of the inputs and outputs for 
your programmable control. As controllers vary in how they are connected and 
function, you must check your particular PLC to see if these assignments are 
suitable. 

7.1 Inputs 
 

Input Detail Symbol Contact 
Type 

PLC 
inputs 
Assign
ment 

Information supplied 
at state (1) 

Master Control Relay / 
Emergency Stop Circuit MCR NO In0  

Green push button PB2 NO In1   

Red push button PB3 NC In2  

Black push button 1 PB4 NO In3  

Black push button 2 PB5 NO In4  

Black push button 3 PB6 NO In5  

3 positions Selector 
Switch 1 - Left Position SS1_1 NO In6  

3 positions Selector 
Switch 1 - Right Position SS1_3 NO In7  

Contactor K1 K_OL NO In8  

High level float HLF NC In9  

Low level float LLF NC In10  

     

     

     

Temperature sensor TS 0-10VDC AI1  

Pressure sensor PS 0-10VDC AI2  

 
   



7.2 Outputs 
 

Output Detail Symbol PLC outputs 
Assignments Action at state (1) 

Green stack light L1 Q0  

Amber stack light L2 Q1  

Red stack light  L3 Q2  

Red push button pilot 
light brewing line1 L4 Q3  

Red push button pilot 
light brewing line2 L5 Q4  

Heat trace (remote red 
light) L6 Q5  

Buzzer BZ Q6  

Contactor K1 Cooling 
Pump K1 Q7  

Solenoid 1 In-Feed SOL1 Q8  

Solenoid 2 Circulating  SOL2 Q9  

Solenoid 3 Pump valve SOL3 Q10  

Solenoid 4 Drain valve SOL4 Q11  

Solenoid 5 Brewing line 1 SOL5 Q12  

Solenoid 6 Brewing line 2 SOL6 Q13  

VFD Digital Input 02 
(Forward command) VFD02 Q14  

VFD PID Comand VFD05 Q15  
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