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Appendix 6 – Alternative Analysis Summary  

A. Introduction   

1. In case of EGMP-AF components, a range of location and route alternatives were 
investigated for the site of new substations and the alignment of new transmission lines with 
the engineering, environmental and land use of these sites/routes considered to select the 
preferred alternative.  
2. Main alternatives considered during the feasibility of new substations and transmission 
lines were:  

(i) No project option;  
(ii) Design alternatives in terms of technology and materials to be used;  
(iii) Construction alternatives in terms of installation methodologies; and  
(iv) Substations site/location and transmission line route alternatives including no 

protected area and no/less forest options.   

B. Alternatives Considered for New Substation Sites  

3. The alternative sites of the new stand-alone substations were selected taking into 
consideration land use, protected area/forests, habitations/villages, water resources, 
accessibility, etc.  
 
4. NEA has checked several possible sites and after initial screening two alternative 
locations for Dumkibas SS were analyzed in detail (as shown in Figure 1). Both the sites are 
private land. Alternate site (as shown in blue in the map) is located near the river and is an 
industrial land, earlier there was a factory which is now abandoned, and may have led to the 
contamination of soil. Also, the owner of the land showed unwillingness to sell the land. 
Therefore, considering the land availability, willingness of owner for sale of the land, 
accessibility, and other factors, the other option (shown in yellow dot in Figure 1) was selected 
by NEA.    
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Figure 1: Map showing Alternate Sites for Dumkibas SS  

 

5. For Mulpani substation, the proposed site was selected as part of ongoing ADB Loan 
for PTDEEP and land acquisition for this site has been completed. Therefore, NEA has selected 
this site for the substation.   

C. Alternatives Considered for New Transmission Lines  

6. Comparative studies for the feasibility of the different routes was done by NEA, based 
on the following guidelines:  

• Existing access facility  
• Located on geologically stable ground  
• Total length of the transmission line and associated access track to access route  
• Minimum number of angle point towers for the overhead transmission line and 

minimum curves/turns for underground lines 
• Avoid highly productive land or expensive RoW  
• Minimum number of river crossing, highways, and overhead power line and 

telecommunication lines  
• Avoid settlements areas or densely populated area; minimum number of affected 

households  
• Avoid forest crossings, protected areas 
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• Ease of construction and installation 

7. Analysis of various alternatives is presented below for two new transmission lines under 
EGMP-AF.  

(i) Kohalpur-Nepalgunj 132kV Transmission Line  

8. The unprecedented growth in power consumption has led to severe imbalance in 
demand and supply of electricity power in the country which has resulted in load shedding in 
Nepal since last few years. If the proposed project component is not implemented then there 
will be no project induced loss/effect on vegetation, cultivated area and other environmental 
and socio-economic impacts. But such ‘No Action’ alternative would result in deficit of power 
and energy in Banke district. Besides, the construction of the proposed project will also reduce 
system loss and provide reliable power to the load centers of Nepal. Socio-economic conditions 
of the local people are likely to be increased through employment opportunities and income 
generation activities.  
 
9. Table 1 below present the analysis of the three alternatives considered during feasibility 
study of the Kohalpur-Nepalgunj 132kV Transmission Line.  

 

Table 1: Alternative Route Analysis for Kohalpur-Nepalgunj Line 
SN Item Kohalpur-Nepalgunj Transmission Line Remarks 

    Route I Route 2 Route 3   

1 Total Length (km) 18.72 17.85 25.94   

2 Number of Angle Points 13 16 20   

3 Access facility 

Access facility is 
poor for few 

sections of the 
alignment 

Access 
facility is 

poor for few 
sections of 

the 
alignment 

Access 
facility is 

poor for few 
sections of 

the 
alignment 

  

4 Crossing of existing lines (HT & LT)      

5 Major River Crossings 3 3 3   

6 No. of Settlements Crossed 8 8 7   

7 No. of major road crossing 7 10 8   

8 Forest along the route (km) 0 0 4   

9 Waterlogged area 0.5 1 1 
Could be in the 
field 

10 Any other impact None None None 
Could be in the 
field 

11 Any other permanent structure None None None 
Could be in the 
field 
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SN Item Kohalpur-Nepalgunj Transmission Line Remarks 

    Route I Route 2 Route 3   

12 Advantages 

It is shortest 
route with 

better access 
roads and less 
obstacles and 

less angle 
points  

The line 
passes over 
small river 
and Kholsi 
crossings 

Most part of 
the route is 

quite far 
from 

settlement 
area 

  

13 Disadvantages 
The line passes 

over more 
settlement area 

The line 
passes over 

more 
settlement 

area 

The line 
passes over 
forest area 
and little 

barren and 
cultivated 

area 

  

14 Order of Priority I II III   

 
10. Out of these three alternatives, Route I (18.72km) was selected as the best alternative 
as this route has better existing access, with appropriate locations of angle points and less 
elevation difference between consecutive points.  
 
11. The selected route 1 option was further analyzed as part of detailed surveys. NEA has 
considered two options of connecting proposed line either with (a) existing Kohalpur substation 
or (b) taping it from tower number 19 of the existing Kusum to Bhurigaun (between 
Mahendranagar – Kohalpur section) 132 kV transmission line. Figure 2 presents the 
schematic/map of two options that could be selected the Route 1. 
 
12. It was found during feasibility study that to connect to (a) would require construction of 
an underground section towards connecting point to the Kohalpur substation. This will require 
crossing an irrigation channel and department of irrigation showed concerns over crossing of 
their irrigation channel by underground 132 kV transmission line. With this consideration and 
on the recommendations from irrigation department, NEA has decided to connect the proposed 
transmission line by taping it from tower number 19  of the  existing Kusum to Bhurigaun 
transmission line 132 kV transmission line. This also reduces the length of the transmission 
line from 18.72 km to 10.46 km.  The proposed alignment has subsequently been routed to 
avoid forest and settlements. The monetary compensation will be provided to mitigate the loss 
of private trees.  
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Figure 2: Schematic and Map showing options of Route 1 alignment 
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13. Different design alternatives for tower structure, tower foundation and its protection, 
ruling span and voltage level have been considered: 

• To simplify the erection procedures and make the project cost-effective Lattice type of 
tower has been selected. Lattice type of towers is appropriate for the terrain and 
conditions of Nepal since they do not require large flat surface. Conventional pad and 
chimney type concrete foundation will be used.   

• Design of the tower and foundation design are very much dependent on the selection 
of ruling span. The number of towers can be minimized by increasing the ruling span, 
but it leads to heavier and higher tower structures to maintain the necessary ground 
clearances whereas shorter ruling span means increased number of towers which will 
further lead to increase land acquisition. Therefore, optimum standard ruling span of 
350m has been adopted.  

14. For transmission towers:  

• Manual excavation will be adopted since it provides opportunity for the local 
employment and will have less impact on topography, low disturbance to surrounding 
areas and does not require wider access road. Mechanical excavation requires 
motorable access roads and cause more impact to environment including air and noise 
pollution. However, concreting will be done using mixer and vibrator in order to maintain 
the quality.  

• Erection will be done manually. Helicopter stringing is an alternative, but such method 
would be costly. Moreover, use of helicopter will create noise pollution and may disturb 
the fauna of the area.  

(ii) Chobhar-Lagankhel 132kV Underground Transmission Line  

15. The unprecedented growth in power consumption has led to severe imbalance in 
demand and supply of electricity power in the country which has resulted in load shedding in 
Nepal since last few years. If the proposed project component is not implemented then there 
will be no project induced loss/effect on vegetation, cultivated area and other environmental 
and socio-economic impacts. But such ‘No Action’ alternative would result in deficit of power 
and energy in Lalitpur Districts as well as Kathmandu District and so as the whole Nepal. 
Besides, the construction of the proposed project will also reduce system loss and provide 
reliable power to the load centers of Nepal. Socio-economic conditions of the local people are 
likely to be increased through employment opportunities and income generation activities. 
  
16. NEA has analyzed different options for the route of the underground alignment of 
Chobhar-Lagankhel 132 kV Transmission Line. After considering geographical and terrain 
restrictions, two options (route 1 and route 2), as shown in Figure 3, have been analyzed in 
detail. Route 1 connects via Balkhu covering a total length of 8.47 km whereas Route 2 aligns 
via Bakhhu Road covering a total length of 6 km. Route 1 runs along the Bagmati river and also 
passes through forest areas whereas Route 2 runs along the Nakhhu Road within urban 
settlement after crossing the Chobar Gorge bridge. In both the alignments, two river crossings 
are involved. For Route 1 running along the river with forest areas, impacts during construction 
on flora and fauna are anticipated. Based on the exercise carried out and comparison made 
within the identified alternatives, Route 2 was recommended as this route has better access 
facilities (so no requirement of constructing new access roads), as well as this alignment has 
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shortest length. This alignment follows the road avoiding private land and avoiding any forest 
land. 
 
Figure 3: Alternative Route Analysis for Chobhar-Lagankhel 132 kV Transmission Line 

 
 
17. Different design alternatives for the underground cable system have been analysed 
considering good international practice and local geographical conditions such as terrain, 
slopes, undulations, crossing, etc. 
 
18. Horizontal drilling will be done where possible using radar to ensure other utility lines 
will not be affected using a drilling technique by a boring machine which will create a micro 
tunnel. Where not feasible open trench and direct laying of cable will be used. Other methods 
considered by NEA involve micro-open trench where excavation works are carried out after 
clearing of RoW, followed by the laying of pipes with cables and then filling and restoration 
works. 




