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. IWAHK’s Commitment to WA-ASPIRE

Enormous Support from IWAHK's
Members

Sustainable Total Water Management in
Hong Kong

Plan Ahead for a Timely Bid
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ASPIRE The 6th IWA-ASPIRE Conference &=Exh|bm®n

4 September 2015 Beijing! China

Analysis of Network and Pump Characteristic Curves
by SCADA Data

Huang Chin-Ling*, Chung Tien-Ping™*

*Senar Engineer **Assstant Engneer
Water Supply Division Taipe: Water Department, 131 Chang Xing street, Taipel, Tawan E-mal chillePwater gov taipes Mobde Phone +885-905-270-218
> How to obtain the Characteristic Curves? =
p—

The pumping controls in Taipei are concluded into 2 types, as detailed in Fig. 1. The first ¢ o
one is the conventional “Constant Speed Pumping” where the driving motor of pump is g e oy S
not equipped with VFD. The path of operation points is the Pump Characteristic Curve. P e H -

The 2nd type is "Constant Pressure Pumping”. By using VFD and output pressure o VP i o S
feedback contrl, the path of operation points s  horizontaline which s neither System ™= " &‘ e %
Head Curve nor Pump Characteristic Curve. . t Py Chr Oy

The 3rd one is “Stable Pressure Pumping”. This ks the main stream control method in j e
Taipel. By VFD and remote pressure feedback control so that the remote pressure Dustgen P i 4 d
maintained stable. Under such control, the path of operation points plots the System VFD ot * e sssise
Head Curve. G g }Ai ;e "

> Example 1 : s
Keomne prowers P | e

In this Example, the pumping type is "Stable Pressure Pumping” by VFD control. The ey e tedy - oo°
area has 2 pump systems jointly supply water under two Scenarios - BEFORE and AFTER R ‘—-oo— e
2one separation. Using the data from SCADA, in Q-H chart, the System Head Curve was ' et
plotted as Fig. 2.

- Fig.1. Obtaining the Charactersstic Curves from Direct Boosting Supply

Curvatures of System Head Curves reveal the efficiencies of pipeline networks. For
Dazhi system, its curves are steeper than Nelhu system, that means higher pumping
resistance & energy loss.

After zone separation, the two pump systems supplied its own area alone due to the border
of closing vaives. Because the output flow was increased in Dazhi system, the operation
points were forced 1o move to the higher end of the Curve, creating higher energy loss as well.

Owing to poor zone separation of larger area for Dazhi system, therefore, the energy I"‘"""'?"'" | Afler ze0ne sparatin
consumption increased by 11.5% after separation being done. Erergs hows of networks depending o cunature -:_-: o

> Example 2 : [ D s |

In this Example, the pumping type Is “Constant Pressure Pumping” by VFD control. The
pump station only use a single pump at a time for water supply, So the operation points in
SCADA can reflect the pump’s behavior, Although the path of operation points is neither
the Pump Characteristic Curve nor the System Head Curve, it still can be analyze by a
simple technique and extract its physical identities. -

By classifying the pump speed & pump efficiency in the operation points, the contour charts | |

can be plotted as Fig. 3. Then, putting them together and extending the contour curves will | [y v R ———" -
get a Speed-Efficiency Locus which demonstrate the pump’s character & performance. bt flow enrossen. carrgy desupateone are | S —
incmsalied & elficwncies sre donngradod ||

|
In this case, the Speed-Efficiency Locus shows the pump’s Duty Point is quite away from o | | —
the operation points. It means the pump is not working at a high efficient condition due to |
the pump size or type not matching the actual demands of the pipeline network. . 5 % p S . P 2 2 = 3
Qo NI

> Conclusions Fig.2 Plotting System Head Curves in two scenarios under “Stable Pressure Pumping”™

Electricity expenditure is always huge in water utilities because of pumping water.
Therefore increasing efficiency & reducing the energy loss of pumping are the key
issue. With the data mining technique through SCADA mentioned above, the
utilities may conduct a series of system “Check Up” of pipeline networks. As shown
in Fig 4. By identifying the higher resistance system, then reducing its supply fiow,
balancing by other lower resistance system, energy loss of pumping will be reduce
effectively. On the other hand, the Speed-Efficiency Locus s the useful tool for
check up of pump itself. Knowing the in-situ behavior of the pumps, it is easy for
matching the operation points with best efficiency band while pump replacement,
as Fig. 5, providing a guide for the pump re-sizing & re-selecting.

A—.-—-ao- aTEEe.

= Piow
o,
Fig:3. Plotting pump’s Speed-Efliciency Locus under “Constant Pressure Pumping™

Best efficiency band

" nsA Plotting Svstem Hesd Curves

/; /)/ Resctung puangung fow ranges
B / e o mminp lows

FigA System “Check Up™ & Flow re-setting

inspiring change o v

R N R

Fig.5. Best Match for pumping BRLEXXBRE
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(3)Drinking Water Treatment and Distribution 4k * /K &2 £
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(4)Industrial Wastewater Treatment 1 #* /5 K&d2—56
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(8)Small-Scale Decentralized Treatment Systems -] #$4
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(9) Optimization and Operation of Sewage Treatment System
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(10)Membrane Technology *-3#its—17 &
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(12) Integrated Solutions Towards Water Sustainability in
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(14)Economics, Policies, Regulations and Education on
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Better Water Better Life : Water Conservation and
Water Safety-Technologies to Share among Asia-
Pacific Countries
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Water Loss

Workshop 3 :
Sustainable Water Environment
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High-level Forum of Practice and Prospect for
Industrial Wastewater Zero Discharge
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Sustainable Anaerobic Bioprocessing
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(2) % 2 & % -k B (Guogongzhuang Waterworks)
(3) i 2 KA (anghe Water Reclamation Plant)
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