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Background
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* Rural Water Supply and Sanitation Project
In Western Nepal (RWSSP-WN)

 Serving the unserved — reaching the
unreached -> mountain (hill) top!

« Completed 101 lift water supply schemes (as
of 08/2017) which serve 37% of the total
population served by the project

o 4890 solar lift, 52% electric lift
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» i Sample N-100

Lift Water Supply Schemes by Fiscal Year when Completed
Total number of schemes: 100
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» i Sample by District N-100

Baglung Pyuthan

Arghakhanchi_ gulmi 2% 1% Rolpa
3% 39 1%
Parbat

4%

Nawggzaraﬂ Tanahun
35%
Rupandehi
8%
Kapilvastu
14%
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Sample by Lifting system
‘N- 100 schemes
N-100

Solar Lift Elec;;; Lift
39% (]
OHT Solar ~ OHT Electric

7% 17%
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49 Solar Lift

38 Electric Lift

16 OHT Electric

3 OHT Solar
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Sample by Lifting system

N- 54,554 present population served

N - 54,554 population

Solar Lift
16%

Electric Lift

OHT Solar 38%

8%

OHT Electric
38%
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Total vertical height pumped by
100 schemes: 15,416 meters

Solar Lift, 5862

OHT Solar, 441 l

OHT Electric, 992

Electric Lift, 8121
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Total pipelines in 100 schemes:
474,519 meters

M Distribution lines M Transmission lines

Grand Total

Major infrastructure
works — is it not

Solar Lift

OHT Solar Only abOUt
functionality &
OHT Electric _ 142,984 . bl f
282 sustainability o
umps alone
Electric Lift -4T 146,226 p p O
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Technical summaries

95% of pumps are submersible
volumetric pumps

* 65% pump position vertical

» 88% electrical components have earthing
* 64% have lightning arrester

* 62% are AC, 35% DC, 3% hybrid

* /3% monocrystalline panels

« Watt per panel ranging from 120 W to
315 W, median 190 W
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i Functionality N-100 schemes

® Well Functioning

@ Need Rehabilitation
® Need Minor Repair
B Need Major Repair

M Closed Down

ELECTRICLIFT OHT ELECTRIC OHT SOLAR SOLARLIFT
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67% Well functioning
71% report at least one technical
failure over the past year

Well Functioning
Need Minor Rep..
Need Major Rep.
Closed Down

Need Rehabilita.,

Disaggregated using: 2.1 Overall Scheme Functionality
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Water quality:
= 71% “Good, no chances

| 64% tested over the past
B 12 months
% 06% tested ‘Absence’ for
¢ bacteria

Leafiet | Thes © Esni — Sourc

e International Conference on "Water, Environment and Climate Change:
Knowledge Sharing and Partnership”




Electric to solar? Solar to electric?
Assumptions for calculations

* Distance of electrical line from Transformer to
oump house 500m

 Pumping Hours 4 to 5 hours
* Transformer included (electrical lift)
e Spare pump is included

 In case of Solar lift, Pedrollo Pump used; and in
case of electrical lift, KSB

« Cost comparison focusing on power source
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Total Capital Investment cost / Population served
NPR per Capita

B per capita Solar Capital per Capita
37,318

30,636 29,426
28,453 | 29,152
27,481
20,260 19,901
21,213 20,654
17,643
15,397
9,734
10,514
Jhakripahara Madi Birahat Loshadi Balikot Solar Chandrakot Sirubari Jhepakhola
Electrical Solar Solar Solar Electrical Electrical Lift
° International Conference on "Water, Environment and Climate

Change: Knowledge Sharing and Partnership"

B per capita Electric Capital per Capita

9,165
8,311

Balkalyan
Solar Lift

7,519
7,952

Baireni
Electrical



Monthly Operation & Maintenance Cost / total households served
NPR per household (= should be minimum water tariff!)

m Solar O&M per household m Electric O&M per household

648
619
543
445
410
372
346
309
225 217
192
165
155 154
147 130
I I I 93 I

Jhakripahara Madi Birahat Loshadi Balikot Solar Chandrakot Sirubari Jhepakhola  Balkalyan Baireni
Electrical Solar Solar Solar Electrical Electrical Lift  Solar Lift Electrical
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Variety of electricity bills

70,000

60,000 Monthly electricity bill in average? (NPR per month)
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Too many operate at break-
even point

50,000
Average Monthly Income minus Average Monthly
40,000 Expenditure
Difference in NPR / month
30,000 N - 100 lift schemes a
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Lift systems serving the unserved

Round trip water fetching time for most of the beneficiaries
before and after scheme completion
by number of schemes

39
37
35 N- 100 lift schemes
M Before m After
24 24
15 15
6
3 B :
[ ] — 0 0

Private Lessthan 5 5- 15 minutes 16 - 30 31to 45 Over 45
connection minutes minutes minutes minutes
e International Conference on "Water, Environment and Climate Change: [

Knowledge Sharing and Partnership”



i Time saved = women benefit

Round trip water fetching time for most of the beneficiaries

23,564 before and after schemegs
by population served byf100 lift schemes
N- 54,5544beople
17,619
16,47 m Befor
11,795
3 975 4,724
Private Lessthan5 5-15 minutes 16 - 30 minutes 31to45 Over 45
connection minutes minutes minutes
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Economic rate of return

LG

ssumptions: Then:
» 4trips/household /day * Total time saved in
» Category 31-45 minutes one day: 16,200

-> 37 min hOl_JrS |
- Category over 45 min » Daily worth with
> 60 min minimum wage*:
- . NPR 461,696 (USD
aily minimum wages 4.398)

NPR 228 (about 2 USD)
-> 1 hour NPR 28.5 * Agricultural labour

daily minimum wage
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What WUSCss think about
their scheme (N-100)

45
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Electric Lift OHT Electric OHT Solar Solar Lift
B Yes, very happy 28 12 2 29
M Yes, it is ok 8 1 2
= Yes, average, could be better 1 3 3 1
m No, this was not good choice 1 1
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Vv  Legend

Disaggregated using: 7.2 Does this scheme need help from RWSSP-\
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TAPKE DWS, SYANGJA:

example of a distribution network
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Conclusions
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« Overall better functionality than expected

« Overall WUSC proactiveness in solving their
costly problems better than expected

 Solar suffers from fog and perhaps also from
panels that are not kept clean

 Electricity bill can be major limiting factor

« Technical functionality problems with pumps can
arise within the first 2-3 years
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Recommendations
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* There needs to be a genuine demand for the system
= hardship = interest in taking O&M seriously

 WUSC needs to take ownership from the start:
must have a skilled maintenance worker, Operation
& Maintenance Plan + adequate water tariff

« Water intake needs attention — lifting systems more
sensitive than gravity flow systems — ‘piped’ is not
necessarily ‘safely managed’
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