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PRINCIPLES REQUIRED FOR THE
FORMATION OF A
DISTRICT METERED AREA
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BOUNDARY SCALE NETWORK

* SINGLE ASSETS : LINKS OR PIPES, NODES OR
JUNCTIONS, TANKS RESERVOIRS AND PUMP
STATIONS

Boundary Descriplion

[nformation That We Hawe .

* BOUNDARY NODES : JUNCTIONS LOCATED
ALONG BOUNDARIES CAN BE INLETS FOR
FLOW.
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< DISTRICT METERED AREAS

! CLOSED TO MEASURE
LABOR INTENSIVE

COST

RECORD KEEPING CHALLENGES
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RESILIENCE INDEX (IR)

* THE RESILIENCE INDEX (IR) ALLOWS THE DESIGNERS OR IN THE CASE OF WELL ESTABLISHED
NETWORKS NRW PLANNERS TO ASSESS THE VIABILITY OF THE PROPOSED DMA BASED ON
SHAPE OR UNITY AND NOT THE NORMAL CONSTRAINTS SUCH AS DEMAND AND PRESSURE

ETC. THE MAIN INPUTS ARE A WELL CALIBRATED MODEL (EPANET) AND AN OPTIMUM USE OF
VALVES.



DYNAMIC DMA PARAMETERS

* NEC — NO OF BOUNDARY LINKS BETWEEN
CLUSTERS

* NFM — FLOW METERS OR GATE VALVES

* NGV = NEC — NFM — NUMBER OF VALVES
OR CLOSED PIPES

« HMIN HMAX HMEAN PRESSURE MAX,
MIN, MEAN.
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FORMULA

QI- DISCHARGE AT A SPECIFIC POINTS ON THE
BOUNDARY OF DMA

HI — HEAD AT SAME SPECIFIC POINTS ON BOUNDARY

- DESIGN HEAD WITHIN DMA VALUE MUST BE
WITHIN RANGE OF HMIN AND HMAX AT SAME
SPECIFIC POINTS

QR — DISCHARGE AT ENTRY POINT OF DMA
HR HEAD AT ENTRY POINT OF DMA

IR — THE CLUSTER BALANCED INDEX, HOW WELL THE
CLUSTERS ARE BALANCED WITH RESPECT TO THEIR
NUMBER OF NODES.
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IMPORTANCE OF FLOW
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ECONOMIC CRITERION

* AN ECONOMIC CRITERION FOR SELECTING
A FINAL OPTIMUM SOLUTION BETWEEN THE

SET OF CONFIGURATIONS SATISFYING THE
' ) HYDRAULIC CRITERIA.

* AN OPTIMAL RESILIENCE INDEX FOR THE
WDS

* AN OPTIMAL HEAD PRESSURE MANAGEMENT
TO LEAKAGE CONTROL.
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3 # DMAS
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FIELD DATA
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Hmin Hmean Hmax Qi Pipe Qi Hi QiHi QiH*
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Hr 35 6.00 24 40
436.8
12.00 9.10 0
260.0
0




3 DMAS; DESIGN HEIGHT MODIFIED

]

Modified h* adjusted, Qih* >

Hmin Hmean Hmax Qi

6.00 5.68 11.00 Pipe

Hr

12.00 9.10 436.80 Sum
234.00
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Mean
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Hi QiHi
9.10 109.2
11.00 88
8.00 16
0
6.00 24
237.2
3.2
202.80

QiH*
108
72
18
36

234 True

Ir= 0.0158



5 DMAS
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5 DMAS 3 PIPES ADDED, IR IMPROVES

L
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FLOW INCREASED IR DECREASED
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PRESSURE REGULATED IR INCREASED
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- Hmin Hmean Hmax Qi Pipe Qi Hi QiHi QiH*
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CONCLUSION

* BASED ON THE RESULTS FROM THE FIVE TABLES THE SIZE OF THE DMAS CAN BE ADJUSTED TO
SUIT THE PARTICULAR REQUIREMENTS. THE SMALLER THE AREA THE MORE ACCURATE THE
INFORMATION HOWEVER LARGE AREAS ARE POSSIBLE SINCE THERE ARE MUCH EASIER TO
MANAGE AND STILL GIVE RELIABLE RESULTS. 3 AS OPPOSED TO 5 DMAS.

* ALSO BY THE USE OF DYNAMIC DMAS EXPANSION OF THE NETWORK CAN BE DONE WITH A
DMA FOCUS.
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