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HOW THREE
MUNICIPALITIES
are Solving Water Loss

SOLUTION SPOTLIGHT:  



From outdated infrastructure and incorrectly 
maintained lines to increased demand, decreased 
supply and increasing government regulations, 
water control presents a multitude of challenges 

for municipalities all across the world. 
Ensuring people have access to an adequate supply of clean water is a global concern. 

Although water conservation and control efforts continue to cause headaches for local 

water professionals, some municipalities are making great strides in preserving this 

vital resource. 

IN THIS EBOOK, WE’RE GOING TO SHOW YOU 
HOW THREE MUNICIPALITIES WERE ABLE TO:

Regulate water 
levels and ensure 
adequate supply 

for residents

Decrease the 
risk of future 
pipe bursts

Reduce overall 
water loss and 

increase revenue
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PROJECT 1:

PDAM MALANG CITY, INDONESIA
CHALLENGE 

SOLUTION

The city’s aging infrastructure was increasing leakage rates, 
pipe bursts and insufficient water supply. Daily pipe bursts and 
leakages deprived 30 percent of the population access to the 
water supply. Reservoirs dropped as low as 20 percent capacity, 
and leakage rates hit an estimated high of 41 percent, or a loss 
of 400 liters per second.

Teguh Cahyono, the Director of Non-Revenue Water (NRW), for 
the city’s water department, recognized the correlation between 
pressure and leakage, and created a task force to formulate a 
water management plan and solve the city’s water crisis.  

Teguh and his team organized numerous district metering areas (DMAs) with a single source of water 
comprising a meter and a pilot-operated control valve at the source of the DMA. The team measured flow 
into the DMA, as well as flow to users. Its goal was to achieve just enough pressure to serve its needs while 
eliminating the over-pressures that cause leaks and bursts.

Teguh knew his plan was ambitious, but ensured water directors and lawmakers they would enjoy a healthy 
return on investment. To prove the effectiveness of its plan, the team installed three test DMAs and pressure 
reducing valves (PRVs) near a problem reservoir. Not only did pipe bursts cease, but the new solutions 
reduced leakage and maintained reservoir levels. 

After reviewing results of Teguh’s tests, the water directors approved the project budget. The team quickly 
began construction by installing 42 Singer Valve S106-2PR-BT (100mm – 500mm) units. 

In Malang City, the average pressure in the main distribution lines range from 29 psi to 58 psi. In order to 
reduce this, Singer installed two pressure reducing pilots to one of the most challenging pressure points 
in the DMA: the main diaphragm operated control valve. Singer set one pilot for low-demand nighttime 
pressure, and set the other for high-demand daytime pressure, and controlled the technology with an IP-68 
waterproof timing device and a 9 volt battery that switches pressure at the scheduled times. 
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PROJECT 1: CONT...
RESULTS
The new valves successfully reduced pressure during high demand usage times to 29 psi, and reduced low 
demand usage pressure to 22 psi. With just 42 units installed, less than 30 percent of the overall project, 
Malang City reduced leakage of 41 percent to a level of 27.7 percent. In terms of volume, this meant a 
reduction of 400 litres per second (6340 USGPM) to 250 litres per second (3962.5 USGPM), or 150 litres per 
second (2377.5 USGPM) and 388,800 cubic meters (102,710,000 US gallons) per month. 

After installing the remaining 96 Singer Pressure Reducing Valves, the city reduced leakage to 20%. This 
resulted in a savings of 750,000 cubic meters (198,129,000 US gallons) per month and reduced the original 
leakage rate of 1,000,000 cubic meters (264,172,000 US gallons) per month to 250,000 cubic meters 
(66,043,010 US gallons) per month, or a 75 percent reduction in water loss. 

Additionally, PDAM Malang City installed larger valves in larger main DMA areas. Instead of using standard 
flat diaphragms, which often experience seat chatter with fluctuating flow, these valves were equipped with 
Single Rolling Diaphragm (SRD) technology. The SRD provided smooth, steady and precise pressure control 
from maximum to zero flow without the need for low flow bypass valves. 

This NRW-specific innovation also prevented minor surges entering the downstream side of the PRV, and 
helped minimize infrastructure damage. 

Prior to the installation of the first 42 valves, Malang City experienced an average of one pipe burst per day. 
After installation, the city reduced pipe bursts to an average of one per month. The result is a significant 
savings in the annual maintenance budget for the repair of pipe bursts. Because the GIS technology allows 
for real-time pressure and flow monitoring, the city can dispatch leak detection teams and repair crews to 
specific DMAs in the event of an emergency. 

Before PRV installation, reservoir levels dropped to about 20 percent of capacity by 4 a.m. Leakage rates and 
pipe bursts meant water shortages for users at the far end of distribution lines. Now the city has achieved 
reservoir levels of 80 percent at 4 a.m., which means the majority of customers in the DMA zones enjoy 
access to water 24 hours per day, 7 days a week, regardless of demand. Also, with increased reservoir 
capacity, and reduced leakage rates, the City of Malang has expanded distribution main lines and made 
water available to an additional 25,000 service connections, or about 125,000 people. 

Additionally, prior to the new PRVs, the DMAs required two pumps to supply reservoirs. Thanks to increased 
capacity, the reservoirs now require only one pump—even with additional customers utilizing water service. 
This decreased electrical consumption from 1.2 billion Rupiahs to 800 million Rupiahs per month, or an 
incredible 33 percent in power savings. 

WWW.SINGERVALVE.COM



WITH A TOTAL OF 138 SINGER 
VALVE PRVS, MALANG CITY 
REDUCED WATER LOSS BY 
75 PERCENT, PIPE BREAKAGE 
BY 300 PERCENT, POWER 
CONSUMPTION BY 33 PERCENT 
AND EXPANDED RELIABLE 
WATER ACCESS TO 70 PERCENT 
OF THE CITY’S POPULATION. 

TEGUH CAHYONO, 
DIRECTOR OF NON-REVENUE WATER (NRW)“I can sleep well at night knowing the vast 

majority of customers now have reliable water” 
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PROJECT 2:

SAJ HOLDINGS STATE OF JOHOR, MALAYSIA 

CHALLENGE 

SOLUTION

As is common in many areas that have switched to a privatized utility model, Malaysia’s water providers 
sought to reduce water loss and improve water revenue to combat escalating costs. In the southern state of 
Johor, SAJ Holdings is responsible for sourcing raw water as well as the treatment and distribution of potable 
water. With an average water leakage rate of 30 percent, SAJ Holdings realized it needed to reduce leakage 
and major line breaks by reducing nighttime, or low demand, pressure. 

For decades, SVM Water Controls managing director Anand Anandarajah, who represents Singer Valve 
throughout Malaysia, has been working with SAJ Holdings and the water utilities consultant, Ranhill Water 
Services. In fact, Johor’s water system was already fitted with a variety of Singer Valves, including 300 Singer 
Pressure Reducing Valves. Reducing leaks in some areas, however, required more than a standard PRV. 
Having the ability to accurately control both daytime and nighttime pressures was an important element of 
the application. 

In conjunction with Anandarajah, Singer Valve achieved this objective by customizing a standard PRV with 
two pilots—one set for daytime pressure and one set for nighttime pressure—and a latching solenoid 
equipped with a battery-operated timer. 

Singer Valve fitted a standard PRV with two pilots, one for daytime pressure and one for nighttime pressure. 
When the solenoid is latched open, the daytime pilot controls the downstream pressure. When the solenoid 
latch is closed, the nighttime pilot controls the downstream pressure. 

The 2PR-SC-BT PRV with latching solenoid selectable setpoints accurately controls daytime and nighttime 
pressures, enables DMAs to control pressures based on time, reduces pressure at designated times, reduces 
water loss and minimizes pipe breaks. The battery-operated latching solenoid also requires minimal power.

“Instead of controlling the pressure based on flow requirement,” says Brad Clarke, Singer Valve’s general 
sales manager, “this application controls pressure via a timing device. It enables the utility to minimize 
pressure spikes during the night, and provide sufficient pressure during the day.” 

The one exception, says Clarke, is you need to know your system’s maximum flow so you can ensure there 
will be enough pressure in the event of a fire. 
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PROJECT 2: CONT...
RESULTS
Within two years, more than 50 units of the Singer PRV 
with Latching Solenoid Selectable Setpoint were installed 
throughout the state. Ludin Khanafee, Ranhill Water Services’ 
works manager, is delighted with their performance. 

“They are working well,” he says. “And repairing and servicing 
them is quite easy. We have been able to keep our consumers 
happy by controlling their water pressure.” 

“The two-pilot system is quite simple,” says Anand, who trained 
the water utility’s technicians how to operate the customized 
PRV. “It’s not too technical, it’s inexpensive and it’s low 
maintenance. The timer needs only one 9 volt batteries for the 
whole year.” 

With the help and expertise of Singer Valve and its Malaysian 
sales and service representatives, Ranhill Water Services is 
achieving its pressure management goal. 

“Our relationship with Singer Valve is very good, and Anand’s 
service is excellent,” says Khanafee. “By 2010, we want to reduce 
our water loss to 24 percent, maybe even to 20 percent.” 



PROJECT 3:

THE METROPOLITAN WATER AUTHORITY, 
BANGKOK, THAILAND 
CHALLENGE 
The Bangkok’s Metropolitan Water Authority (MWA), which services 8 million people, is focusing on improving 
pressure management in an effort to reduce ongoing water conservation issues. With water loss up to 30 
percent, the water authority recognized it was time to find a new solution.

The valves controlled nighttime pressures accurately, preventing leaks and breaks. However, in some areas, 
high demand during the day caused the pressure to drop to 10 psi or less. Without sufficient pressure 
differential, regular pressure reducing valves closed, cutting off supply to consumers. 

Because typical PRVs cannot open when the pressure drops below 10 psi (0.68 bar), Singer Valve and the 
MWA were determined to find a solution.
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SOLUTION
Singer Valve experimented with multiple pilots and experienced mixed results. In one field test, the 
instrumentation specialist employed a third-party pilot. Unfortunately, the valve was too sluggish and 
took several minutes to open. Additionally, when pressure rose above 10 psi, the valve’s performance was 
unreliable.
 
In Singer Valve’s flow lab in Vancouver, British Columbia, Canada, the team fitted a 12” (300mm) valve with 
a standard Singer PR pilot and a Singer high-accuracy three-way pilot. By installing the custom combo into 
the flow lab, Singer Valve simulated various pressure and flow conditions. This time, the results were much 
more positive. 

Because of the large diaphragm and sensing area of the three-way pilot, the valve opened in seconds, and 
remained fully open throughout the day’s high flow demands—even with pressure as low as 2 psi.

When the custom unit was installed and tested in Bangkok, the results remained consistent with earlier 
research. Pressure was reduced during high pressure periods at night. During low pressure or high-flow 
periods of the day, the valve opened fully, ensuring a constant water supply.



PROJECT 3: CONT...

RESULTS
Using Singer Valve’s PR-8761A, the MWA was able to achieve a repeatable and precise process with the main 
valve fully opening at low pressure settings and reducing pressures during high pressure periods.

“Our water loss was about 30 percent,” says Mr. Ulit, MWA’s director of water loss management. “With Singer 
Valve, it’s now below 30 percent.”
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SOLUTION CONT...
The 12” (300mm) valve was fitted with a Singer high-accuracy three-way pilot, and a standard Singer PR 
pilot for normal pressure reducing applications when there is adequate supply pressure. Given its large 
diaphragm sensing area, the highly accurate and modified three-way pilot automatically overrides the PR 
pilot when it senses low supply pressure and high demand. When the supply pressure drops to a pre-
determined level, the three-way pilot dumps the water off the main diaphragm and allows the main valve to 
fully open, even at low pressure periods. 

“The valve can open at really low pressures,” says Win Wannapanit, who trained Bangkok’s water operators 
how to use the valve. “MWA installed numerous 12 inch (300mm) valves and is very happy with them.” 



THE SINGER SOLUTION 

ABOUT SINGER

Whether due to outdated infrastructure, mismanagement or limited resources, 

Singer Valve has an industry-leading solution to solve your water pressure and 

water loss concerns. Our systems have successfully reduced water loss and 

increased revenue for municipalities all over the world. Will you be our next 

success story? Check out our complete product guide and contact a Singer 

representative to discuss your water system challenges. 

Singer designs and manufactures automatic control valves for the global water 

industry. Since 1957, its pilot operated diaphragm control valves have been 

installed on virtually every continent around the world. Whether it is water loss 

management in Southeast Asia, water conservation concerns in Saudi Arabia 

or urban distribution demands in the United States, Singer provides water 

management solutions to governments, cities, companies and contractors 

around the world.
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