
Chapter 3 PROCESS SYSTEM OPERATION 

GENERAL OPERATION 

3.1.1 PUMP STATION OPERATION OVERVIEW: 

Major components: 

1. Pump sequencer: its function is to sequence the two submersible pumps, so that each

pump is used equally over time. In case of a pump failure (determined by the relevant

flow switch FS-1 or FS-2), the sequence switches to the next available pump and

initiates an alarm signal.

2. Pump controller: ties all control devices and sensors together. The control lights

indicate which filling station is in use and which pump is running. It also indicates some

of the alarm conditions and provides an emergency power off and reset pushbuttons.

3. Alarm reporting unit: its function is to turn on the rooftop strobe at any one of the 10

alarm conditions and to dial pre-programmed phone numbers with a recorded message

to give warning of the alarm condition.

Operation: 

4. Pumping one truck: by pressing the “ON” pushbutton of filling station #1 located on

the filling arm valve SV-1 will close and open MV-1. This operation takes

approximately three seconds. After the three second delay, the pump sequencer starts the

“NEXT” available pump. pressing the same “ON” pushbutton again will have no

impact.

5. Pumping must be stopped by pressing the “OFF” pushbutton of filling station #1.

Pressing the “OFF” pushbutton will stop the pump that was running. It also closes valve

MV-1 and opens valve SV-1 which drains the outside portion of the fill arm.

6. The process is identical for fill station #2 (except it works with valves MV-2 and SV-2).

7. Pumping two trucks: the controls are set up so that only one of the two filling arms can

be used at a time. This is to guarantee that the water delivered to the truck has enough

contact time with the chlorine. The time delay between two fillings depends on the level
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of desired chlorination. Higher the chlorination dosage, shorter the required contact time 

(CT.). 

The controls will prevent initiation of the second truck filling until the required delay is 

not reached. 

8. Pumping water for fire fighting: by pressing the “ON” pushbutton of filling station #1

located on the filling arm and the “FIRE” button valve SV-1 will close, MV-1 will open,

MV-3 will close and MV-4 will open. This operation takes approximately three seconds.

After the three second delay, the pump sequencer starts the “NEXT” available pump.

Pressing the same “ON” pushbutton again will have no impact. This operation bypasses

the water filters speeding up the filling process.

9. Pumping must be stopped by pressing the “OFF” pushbutton on filling station #1.

Pressing the “OFF” pushbutton will stop the pump that was running. It also opens MV-

3, closes MV-4, closes valve MV-1 and opens valve SV-1, which drains the outside

portion of the fill arm.

10. The process is identical for fill station #2 (except it works with valves MV-2 and SV-2

in addition to MV-3 and MV-4).

11. Pumping two trucks with water for fire fighting: the process for the first truck

requesting water for fire fighting is identical to the description in points 8 to 10 above.

While the first truck is filling a second truck can request fire fighting water by pressing

the relevant “ON” button. This will initiate closure of the second SV valve and open the

unused MV-1 or MV-2 valve. After a three second delay, the second water pump will

start doubling the pumping capacity of the station.

12. Pumping must be stopped by pressing the relevant “OFF” pushbutton on filling station.

Pressing the “OFF” pushbutton will stop the first water pump. It also closes valve MV-1

(or MV-2) and opens valve SV-1 (or SV-2), which drains the outside portion of the fill

arm.

13. Pressing the second “OFF’ button will turn off the second water pump and closes valve

MV-2 (or mMV-1) and opens valve SV-2 (or SV-1), which drains the outside portion of

the fill arm and opens MV-3 and closes MV-4 which resets the station for delivery of

drinking water
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The chlorination loop: 

14. The microchem2 chlorine controller package (CCP-1) is the controlling unit for the 

primary chlorination process. Since the water flow in the main 100mm water pipe can 

vary depending on whether one or two pumps are running, the condition of the filters 

and water level in the lagoon, the flow is precisely measured by the flow meter (FM-1). 

The CCP-1 sends a 4-20ma signal to its chlorine dosing pump (CP-1 and or CP-2) that is 

proportional to the water flow measured by fm-1. A water sample is tested continually 

by chlorination and PH/temperature probes connected to CCP-1 and CCP-1 will adjust 

the amount of chlorine pumped by CP-1/CP-2 to ensure the required level of primary 

chlorination. The setting of the CCP-1 loop is proportional  

15. CCP-2 is a post-chlorination loop identical to CCP-1 except it is set to a constant flow. 

It’s function is to maintain the chlorination level of water delivered to the trucks and add 

chlorine if required in time of prolonged inactivity of the station (nights, weekends). The 

flow is precisely measured by the flow meter (FM-2). The CCP-2 sends a 4-20ma signal 

to it’s chlorine dosing pump (CP-3 and CP-4) that is proportional to the water flow 

measured by FM-2. A water sample is tested continually by chlorination and 

PH/temperature probes connected to CCP-2 and CCP-2 and will adjust the amount of 

chlorine pumped by cp-3 and/or cp-4 to ensure the required level of post-chlorination. 

16. The information gathered by ccp-1 and ccp-2 (water delivery, chlorination and PH 

levels, temperature) is stored in the data recorder and accessed through a USB port or 

remotely through an IP address. 

17. Only one of the CP subcomponent dosing pumps (CP-1 or CP-2) is “ON” the second 

pump is a backup in case the active pump has failed. This must be switched manually. 

The CP dosing pump skid also contains calibration and cleaning accessories. 

18. The chlorine solution for the dosing pumps is prepared by an “mc4-50” chlorine mixing 

system (CMS). Once again, the second system is a backup in case the active one fails. It 

is recommended to keep the backup system dry & clean and only activate it once it is 

required. Alternatively, liquid chlorine can be used by one or both chlorination systems 

by reversing the manual valves in front of the dosing pumps. Switching the source of 

chlorine will also require adjusting the setting of the relevant dosing pumps as the two 

chlorination medias provide different concentrations of chlorine. 
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Note that when using MC4-50 chlorine mixers, that it is occasionally necessary to flush 

the chlorine injection lines with domestic water by closing the manual chlorine valves at 

both ends of the line and opening the water valves.  

19. If the measured chlorine level gets below the set minimum, or higher than the set 

maximum measured by the two microchems, the pumping of drinking water will stop. 

This condition will require a station operator to investigate and fix the problem followed 

by a manual reset of the out of range chlorine condition. This condition will not affect 

pumping fire fighting water. 

System failures and alarms: 

1. The alarms are listed in the alarm reporting table on drawing E5. There are 11 alarms 

connected to the alarm reporting unit. It can also accommodate another five additional 

alarm inputs in the future if required. 

2. Some of the alarm levels are settable: a). - the low temperature alarm on thermostat is-

1 located in the main pumping room, and b). - pressure drops across the water filters 

measured by DP-1. DP-1 has two adjustable alarm settings: high (H) - when one truck is 

being filled (one water pump is running), and high/high (H/H) when two trucks are 

being filled (two water pumps are running). The settings of DP-1 will need to be 

established by experience. However, the pressure should not exceed 15lbs across the 

filter bank when two pumps are running (H/H). The highest the allowed pressure drop 

across the filters, over time it will take longer to fill the trucks as the filters catch more 

sediment, but the filters will need to be cleaned less frequently.  

Alarm reporting unit relays: 

Alarms: 

1. Alarm activates if a flow switch (FS-1 or FS-2) senses no flow in 15 (adjustable) seconds 

after its relevant pump (WP-1 or WP-2) is turned on. Action: check the pump controller, 

determine which pump failed and why. Repair the problem, reset the pump sequencer and 

acknowledge the alarm controller. 

2. Alarm activates if a differential pressure switch (DP-1) senses higher than set (H) 

(adjustable) pressure across filters in 15 seconds (adjustable) after one pump is turned on. 
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Alarm activates if a differential pressure meter (DP-1) senses higher than set H/H 

(adjustable) pressure across filters in 15 seconds (adjustable) after two pumps are turned 

on. Action: clean all three water filters, one at a time. Acknowledge the alarm controller. 

3. Alarm activates if either chlorination controller panels CCP1 or CCP2 senses out-of-spec 

conditions for 15 seconds (adjustable). Action: determine the reason for the chlorination 

controller alarm. Fix the problem, reset the chlorination controllers and acknowledge the 

alarm controller. 

4. Alarm activates if chlorine mixing system senses trouble. Action: check the chlorine 

mixing system and fix the problem. Reset the chlorine mixing system and acknowledge 

the alarm controller. 

5. Alarm activates if generator controller senses out-of-spec conditions with generator. 

Action: check the generator controller and determine the cause for the alarm. Fix the 

problem and reset the generator controller and acknowledge the alarm controller. 

6. Alarm activates if normal grid power is lost and automatic transfer switch engages 

emergency generator. Action: determine the reason why the generator is running. Ensure 

the generator has enough fuel if the power outage is prolonged. Acknowledge alarm the 

controller. 

7. Alarm activates if domestic cold-water storage tank (DCWST) low level float switch (ls-

DCW) detects low water level. Action: check why the DCWST is not topped up 

automatically and acknowledge the alarm. 

8. Alarm activates if waste water storage tank (WWST) high level float switch (lS-WW) 

detects high water level. Action: arrange to pump out the WWST and acknowledge the 

alarm. 

9. Alarm activates if any of the room fire alarm heat detectors (HD-1, -2 or -3) senses high 

room temperature. Action: determine the reason for the high temperature. Fix the 

problem. Acknowledge the alarm. 

10. Alarm activates if the room thermostat (TS-2) senses a low adjustable room temperature 

or if any of the three heat trace controllers sense trouble with the heat trace cables. 

Action: determine what is causing the alarm. Take appropriate action: (a) provide 

temporary heat source for the pump room if the room temperature falls below set point 
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(10*c adjustable), or (b) determine which heat trace controller was activated and act to 

fix the problem. Acknowledge the alarm. 

11. Alarm activates when the water chlorination level is lower that set minimum or higher 

that set maximum tolerance level. 

Alarm reporting unit relays: 

1. Programmed to turn "ON" with any of the 1-11 alarm inputs. Turns "ON" an outdoor 

strobe beacon located outside the pump station to display that the pump station requires 

attention. 

2. Turns "ON" an indicator light on the main panel labeled "any alarm condition #1-11" 

3. Programmed to turn "ON" with either alarm input #3 or #4. Turns "ON" an indicator light 

on the main panel labeled "chlorination alarm" 

4. Programmed to turn "ON" with alarm input #7. Turns "ON" an indicator light on the 

main panel labeled "fresh water tank empty or DWP pump failure" 

5. Programmed to turn "ON" with alarm input #8. Turns "ON" an indicator light on the 

main panel labeled "waste water tank full". Turns "ON" an outdoor warning lamp to 

indicate full tank requiring service. Full WWST will disable (K3) domestic water pump 

to prevent overfill, unless emergency eyewash (EW) or emergency shower (ES) is used.  

Alarm expander unit relays: 

1. Programmed to turn "ON" with alarm input #9. Turns "ON" an indicator light on the 

main panel labeled "pump room high temperature" 

2. Programmed to turn "ON" with alarm input #10. Turns "ON" an indicator light on the 

main panel labeled "pump room low temperature / heat trace controller trouble" 

3. Programmed to turn "ON" with alarm input #11. Turns "ON" an indicator light on the 

main panel labeled "water chlorination out of limits”. 

Pump sequencer operation: 
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By depressing the "ON" pushbutton at fill station #1 or #2 (sequencer input contacts S1 

on or S2 on) the sequencer starts the "next" pump with a delay of three seconds. Pressing 

the same "ON" pushbutton again will do nothing until the relevant "OFF" button is 

pressed. Once the pump is running, it can be turned "OFF" by pressing the "OFF" 

pushbutton (sequencer input contacts S1off or S2off) at the initiating fill station. Pressing 

the same "OFF" pushbutton again will not do anything. Based on the above, 1 or 2 pumps 

can run simultaneously but only in “fire” mode. 

 

The sequence of the "next pump" is wp-1 -> wp-2 -> wp-1 -> wp-2 -> etc... 

 

Flow switches will provide feedback so that when a pump is turned "ON" it delivers 

water. If the flow switch of its relevant pump is not "ON" within 15 seconds, the pump 

sequencer will turn that pump "OFF" and turn the "NEXT" pump "ON". This will cause 

the affected pump to be taken out of the sequence of the "next pump". It will also turn 

"ON" a "pump # trouble" alarm light and turn "ON" a set of dry output alarm contacts 

"pump trouble". Latching of a failed pump "off" can be reset by pressing a "reset" button 

on the pump sequencer. 
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 WATER PUMPS 

3.2.1 Description 

When the trucker pushes the start button the control panel automatically starts one 

of the two 25HP water submersible pumps located in the raw water intake pipe. Both 

pumps can run simultaneously. The water pumps are alternating. The Control Panel 

changes automatically to switch to the other pump in case of failure or the need for 

maintenance. The operator can force the operation of a specific pump by turning off 

the other pump. 
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3.2.2 Operation  

1. Check daily if the water pumps are working correctly by using the Control Panel. 

2. No alarm shown on the control panel and/or the sequencer panel means everything 

is OK. 

 

The rest of the system is automatic. No operations should be required. If the system 

fails to operate properly, go to Chapter 7, "trouble shooting". For more information, 

refer to Chapter 16, Chapter 28 & Chapter 37. 
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FILTERS 

3.3.1 Description 

The Filtration building is equipped with three filters housing and two strainers, one for 

each pump. The filters are positioned in a series for a filtration capacity going from a 

basket strainer with 75 microns holes to a 1 µm filter. In flow order, as below: 

1. Strainer equipped with a basket filter with a 75 microns hole.

2. Filter Housing #1 – 20µm capacity (HC/170-20 Hurricane Fltr Cart) Contains

5 filters per housing.

3. Filter Housing #2 – 5µm capacity (HC/170-5 Hurricane Fltr Cart) Contains 5

filters per housing.

4. Filter Housing #3 – 1µm capacity (HC/170-LT2 Hurricane Fltr Cart) Contains

8 filters per housing.
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3.3.2 Filter replacement 

Filters need to be changed according to the water quality. Also, filters need to be 
cleaned, following Harmsco procedures. 
 
Step 1 
 
Open pump breaker in truck fill station, Pump P1 and P2. Make sure that the pumps 
are disabled. 
 
Another option is to flip the filtration mode selector to bypass mode. In this case, the 
filtration building is bypassed by a motorised valves MV3 & MV4. 
 
Another option with the filter butterfly valves is to isolate the filter that requires 
maintenance. 
 
Step 2 
 
Close the valves between filter Housing. Refer to Harmsco for cleaning procedure 
and filter changes. 
 
Step 3 
 
Always isolate and remove pressure from housing before servicing. Housing is to be 
shut off, drained of fluid by first opening the lower drain. 
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Step 4 

Open filter housing by turning eye nuts counter-clockwise, disengaging swing bolts, 
and removing the lid. 

Step 5 

Remove the new cartridges from their packaging and make sure centre cores are clear 
of all obstructions, mainly from shipping materials. 

Step 6 

Install cartridge by lifting handle into cartridge. 

Step 7 

Insert cartridge into housing and stand-pipe, cartridge is to contact tube sheet of 
housing. 

Step 8 

Position housing O-ring seal in the groove housing. 

Step 9 

Position Lid onto housing and properly align on seal before applying swing bolts. Do 
not allow tilting or cocking of lid on gasket. 

Step 10 

Close filter housing by tightening Eye Nuts clockwise by hand. Use a star pattern 
several times to tighten all the eye nuts properly. 

Step 11 

Slowly open inlet valve to begin operation, allowing fluid to fill housing. 

Step 12 

Open filter housing outlet valve. 

Page 53 of 2421



Step 13 

It is recommended to flush the system by running water through the filter at the 
recommended rate for 10 minutes. 

Step 14 

Start pump, if applicable, and operate filter. 

Refer to Chapter 36 for more details 
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CHLORINATION DOSING PUMPS (Prominent Solenoid Metering Pump) 

3.4.1 Description  

Operation of these pumps is the key to proper chlorine injection, Numerous training 
periods are required to obtain a satisfactory level of understanding of the injection 
process taking place. 

3.4.2 Operation 

For chlorine injection we find two distinct locations of injection with two different 
strategies of operation. 

• Main injection located at pump outlet after the flow meter.
1) In normal mode chlorine injection is proportionnal to water flow.

Stroke pulse rate is automaticaly adjusted by the pump depending on
the intensity of the 4-20 ma signal received by the flow meter feeding
the injection pump .Stroke lenth is adjusted by the operator by turning
the knob on the injection pump.Higher stroke lenths give more
chlorine content.
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2) In emergency mode (failure of flow meter detected by the injection
pump) In this condition two actions must be taken by the operator to
resume operation.
a) Injection pump must be operated in manul mode giving a fixed

pulse rate when main raw water pumsp are operating
b) Selector located in the control panel located on the left side of the

alarm panel must be turned to automatic position.

• Final injection is located at filter outlet before the 15,000 litre contact tank.
At this position one only strategy of chlorine injection is available

1) Selecting manual mode on the injection pump with a slow pulse rate
ensures a slow constant injection.The pulse rate is selected by the operator
to maintain chlorine level in contact tank overnight and between two truck
fills.

CHLORINE CONTROLLER (Microchem 2 c/w CL4000 sensor) 

3.5.1 Description 

The controller is intended to read and display free chlorine content and ph. 

In this installation readings are taken at two locations 

• At 15,000 litre contact tank output with display located in chlorine room .

• At loading arm where trucks are loaded and located below loading arm outlet.

In this location the controller signals an alarm when chlorine concentration is

below .4 PPM and /or over 1 PPM.
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Free Chlorine Measurement at Loading Arm 
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The two key components are the Free chlorine probes and PH probes. 

1) The CL4000 (Free Chlorine Probe) supplies a 4-20ma signal to the Microchem

controller and this method of reading the free chlorine content is called

amperometric because the signal is obtained by circulating an electric current in the

water solution for analyzation.

• CL4000 chlorine probes require 30 litres per hour of stable and continuous flow and

require time to settle.

• After a water flow interruption numerous minutes are required for the chemical reaction

to resume operation. Free chlorine Display value on the Microchem will be in alarm

and flashing mode.

2) The PH probe on its side, provides a millivolts value proportional to PH to the

Microchem controller.

The Microchem Controller display Free chlorine (CL) and PH value. 

3.5.2 Operation 

This system is not automatic. The Operator must continuously do a follow up. 

-For the main chlorine injection point before filtering the amount of chlorine injected

is proportional to water flow. Typically, main water pump supply 1,200 litres of water

per minute.

For the main injection, the chlorine injector pump starts automatically once flow is 

detected in flow meter. Therefore, the P1 is set at 4.5 ma. (when flow reaches the 

engineering value of 4.5 ma the  injection pump starts). Chlorine is added 

proportionally to the slope selected on P1 anP2 in the injection pump. The flow meter 

and injection pump are using following the set points. 

• P1     4ma is zero flow zero stroke per minute on the injection pump.

• P2   20 ma is corresponding to 3000 litres per minute and 8000 strokes per

minute on the injection pump.
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• Recommended stroke length - not less than 30% 

-For the final chlorination process a constant injection rate of typically 22 strokes per 

hour with stroke length no less than 30% is used to maintain the free chlorine level in 

contact tank. 

 LIQUIDE CHLORINATOR  

3.6.1 Description 

 
 

 
3.6.2 Operation  

• New Chlorine Hypochlorite 12% barrels (55Litres) are transferd into the pellet mixer 

MC 4-50 as requested by the CEML engineer. 

• The liquid chlorine is now distributed to the chlorine pump via a CPVC Pipe located at 

the bottom of the tank. 

• The Control Panel only indicates if the liquid levels in the container are low. 
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3.6.3 Safety – Read Material Safety Data Sheets (MSDS) 

It is crucial to read the MSDS (shown below) before attempting any Liquid 
Chlorine transfers to the MC-4-50 tank. 

• Wear the appropriate Facemask with Chlorine Cartrige Filters.
• Wear appropriate Gloves to handle Chlorine
• Wear appropriate coveralls
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FLOW METER  

Two flowmeters are present in this installation. 

-One is at pump outlet before the valve set up (this meter all water is exiting the pumps.)

(Including water when fire button is pressed on loading arm and valves bypass filters)

-One is at filter outlet. (Any water passing through filter is metered)

-Those flow meter supplies a 4-20 mA signal proportional to flow. present setting is

0 flow is 4mA and 3000 liters per minute is 20mA 

-The level of this signal must be programmed by the commissioning engineer to suit 

proportional chlorine injection.

This signal is used by the two chlorine injection pumps used for the main injection 

proportional to flow. Analog mode on pump. 
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PROCESS WATER CAPTURE AND TANK FILLING 

A simple filling valve is actuated by a float located at process water tank top. 

To fill tank water is taken from the 2” circulating loop . Part of the circulated 225 

liters is used to cap the tank 

CIRCULATING PUMPS (P2 & P3) (New Circulating Pumps for Microchem2 
Probes - Under CCN)  

The circulating pumps are used to provide a constant treated water flow to both 

Microchem2 analysers to determine the Free Chlorine content and are controlled 

by the Control Panel.  

pump stop during truck fill 

1. Refer to Chapter 17 for more details
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 CIRCULATING PUMPS (PS1 & PS2) (Circulating Pumps for Chlorine 
Recirculation - Under CCN)  

The circulating pumps are used to facilitate diffusion and maintain Free Chlorine 

level in the 15000 Litre main contact Tank.  

Two-hundred and twenty-five liters of treated water are circulated from the 15,000-

litre tank outlet to the filter outlet and contact tank inlet. 

At all times including overnight and/or between truck filling, chlorine is injected to 

maintain chlorine level. 

 

 

Following conditions STOP operation of pumps: 

1. During Water Truck fill.  

2. Refer to Chapter 17 for more details 
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