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Executive Summary 

The Electncity Act 2049 and the qlemenbng regulabons contamed m the document Electncity Regulation 2050 
prowde authonty and responsibhty to the Electncity Development Center (EDC) for reviewmg applications and 
makmg recornmendabom to Hts Mqesty7s Government, Nepal (HMGN) regardmg the issuance of licenses for 
the construction and operahon of hydroelectnc generation facilities EDC must prov~de such recommendahons 
based on accepted mdustry standards for design, construction and operation of hydropower facilities and based 
on facilities that are not only cost effective, m terms of capital cost, but constructed and operated accordmg to 
sound mdustry standards for safety and mamtenance EDC is also responsible for monltomg both the 
construction and operation of licensed facilities 

The Tenns of Reference for the Specialist-Power OperationsISafety reqmre the Speciahst to review the safety 
and operational regulations for the licensmg, construction, and operation of hydroelectnc generation facilities 
under the purview of EDC The focus is on the development of gudelmes for the "process" for assunng 
comphance wth defined safety standards over the construction and operational life of such facilities Ths report 
sets out the results of the review and analysls by the Specialist-Power OperationsISafety 

Followmg the Introduction, a &scussion of standards and procedures is gven m Sectlon 2, Safetymesign - 
Standards and Procedures As EDC7s expenence both w~th pnvate power projects and wth the requirements of 
regulatory review and oversight grows, ultmately EDC w111 establish detail standards and procedures relatmg 
to the parhcular needs of Nepal In the meantlrne it is suggested that standards and procedures should be m lme 
wth those used on an mtemahonal basls, such as those from Germany, the Unlted Kmgdom, or the Umted States 

The overall pnvate power development fiamework is analyzed m Secbon 3, Pnvate Power Development - Overall 
Framework The overall hcemmg fiamework set out m the rules contamed m the document, Electncity Regulation 
2050, is satisfacto~y However, m&vidual stages m the process need amplfication and clanfication Ths  is 
dscussed further m detail m Section 4, Development Procedures - Production Facilities 

Recommendations for the necessq levels of t r a m g  for operatlonslsafety staff to enhance EDC's capability 
for preparation and mplementation of gudelmeslsafety standards related to the power sector are exammed m 
Section 5, OperationsISafety Tramng 

Examples of safety gudelmes and operational momtonng policies for pnvate power projects m other countnes 
and a companson to what are m-place m Nepal are gven m Section 6, Examples of Licensmg and Safety 
Gwdelmes in Other Countries 

Suggested measures for mstitutional strengthenmg, recommendations for levels of the necessary staff tramng, 
and recornmendabom for concrete gwdel~neslstandards for mcorporation m the regulations are set out m Section 
7, Conclus~ons and Recommendations 
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1 Introduction 

1 4 Background 

As part of the Unlted States Agency for International Development (USAID) Pnvate Electncity Project, h s  
report by the Speclalist-Power OperationsISafety Qscusses and makes recommendations to the Electncity 
Development Center (EDC) of His Majesty's Government, Nepal (HMGN) m relation to safety 
standards/gudelmes and revlew procedures to be applied to the licensmg, design, construction, and operation of 
hydroelectnc generatmg plants 

Despite its vast water resources, financial constramts have prevented Nepal from developmg its water and power 
sectors, and particularly those hydroelectnc projects whch could help expand the economy of the country 

To overcome these constramts, HMGN 1s attemptmg to accelerate hydro power development by openmg the 
power sector to pnvate mvestrnent, development, and operation and maintenance Promulgation of the Electncity 
Act and the Water Resources Act m 1992, together wth the adoption of policies affordmg mcentives to potential 
producers signaled a focused effort to develop pnvate participation m such projects Under the Electncity Act 
a separate agency evolved, the Electncity Development Center (EDC), whch is charged wth the responsibility 
of oversight of all pnvate electncity generabon projects larger than 1 MW, and with the oversight of transmssion 
and Qstnbution lme facilities Regulations were adopted m 1993 regardmg the application, licensmg and 
momtonng process as set forth m the vanous Acts and Policies 

The Electncity Act 2049 and the mplementmg regulabons contamed m the document Electncity Regulation 2050 
provide authority and responsibhty to EDC for revlewmg applications and malung recommendations to HMGN 
regxdmg the issuance of hcenses for the construction and operation of generation facilities EDC must provide 
such recommendations based on accepted mdustry standards for design, construction and operation of hydro 
power facilities and based on facilities that are not only cost effective, m terms of capital cost, but constructed 
and operated accordmg to sound mdustry standards for safety and mamtenance EDC is also responsible for 
monitonng both the construction and operation of licensed fac~litles 

The Electncity Act 2049, Section 40, paragraph (2), provides that HMG/N may frame rules on matters relatmg 
to the construction of hydroelectnc generatmg facilities and to the appropnate design and construction quality 
standards necessary Ad&bonally, Electncity Regulahon 2050, whlch Implements the provisions of the Electncity 
Act 2049, m Chapter 8, provides that HMG/N may, by publishmg a notification m the Nepal Gazette, fix the 
measures to be taken for desipng and constructmg dams, powerhouses and other structures reqwed for the 
production of electncity and for safety conditions affectmg such structures and the reservoir 

i 2 Spec~allst - Power Operat~onsISafety 

The Terms of Reference for the Specialist-Power OperatlonsISafety reqlllre the Specialist to concentrate on the 
analysls of safety and operational regulations for the licensmg, construction, and operat~on/mo~ntonng of 
hydroelectnc generahon facilities under the purview of EDC The focus is on the development of pdelmes for 
the "process" for assunng compliance wth defined safety standards over the construction and operational life 
of such facilities Specific tasks are as follows 
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Examine the licensmg procedures set out m the rules drawn up m accordance wth Section 40 of the 
Electncity Act, 2049 and gven m Electncity Regulation 2050, and make recommendations for appropnate 
stages of EDC revlew of engmeemg and safety issues 
Evaluate the procedures for submttmg an apphcation for a l~cense to conduct a survey of production of 
electnclty and make recommendahons as to any adhtional data considered necessary 
Evaluate the contents for the survey report mentioned m Rule No 10 of the Electncity Regulation 2050 
Evaluate the procedures for submttmg an application for a license for production of electncity and mahe 
recommendat~ons as to the sufficiency of the engmeermg data and analysis currently requested m the 
regulat~ons, and any adlt~onal data and analys~s considered necessary 
Recommend procedures for EDC to review the design cntena document and the final contract drawrngs and 
spectfications for pertment features of the project, such as dams, spillways, mtakes, canals, desanders, 
penstocks, powerhouses, and other project structures Also, recornrnendat~ons for review of measures for care 
of water dunng construction mcluchg design of cofferdams and deep excavations 
Make recornrnendat~ons for construction motlltormg procedures mcludmg reqmements for quality control 
mspection programs and temporary emergency action plans 
Exarmne reqturements for EDC to monitor operatmg plants, mcludmg penohc mspections and review of 
operational performance 
Make recommendabons as to requuements for dam safety and appropnate monttomg programs, mcludmg 
penohc m-depth mspections and evaluahon of visual observations and mstrumentation readmgs 
Recommend requlrements for emergency actlon plans and for other publlc safety measures 

The followmg defmtlons apply throughout ths  report 
Survey means the act of survey relabng to the produchon, transmssion, or &stnbution of electnc~ty and wll 
also denote the acts relatmg to feastbility study, detailed engmeermg des~gn and the works of mvestigation 
thereto 

t Production of electncity means the construction, operation, and mamtenance of structures relat~ng to the 
production of electncity 

Unless o thmse  stated standards and procedure referred to m th s  report are those used m the Umted States for 
pnvate power projects and other non federal generatmg facilities that are reqmed to have licences £?om the U S 
Federal Energy Regulatory Comss ion  (FERC) 

Also, unless othemse expressly stated, only hydroelectric factlities are chscussed m ths  report 
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2 SafetyIDesign - Standards and Procedures 

2 1 Standards and Procedures 

It is lrnportant that projects are designed, constructed, operated, and mamtamed to acceptable standards of design 
and operational safety m order to ensure that facllitles are techcally viable and wll reliably perform to thelr 
planned capability EDC is requred under the Electncity Act 2049 and the accompanymg regulations to set 
guidelmes to acheve h s  

The Electncity Act 2049 requres that hydroelecttlc projects greater than 1 MW must be licensed by HMG/N and 
the Electncity Regulations 2050, ansmg out of the Electr~city Act, set out the licensmg requrements for 
hvdroelectnc facilities These measures are the first steps m e n s m g  that hydroelectric projects are bmlt to the 
proper standards for quality and safety 

The regulabons reqwe certam mformation and data to be submtted at each stage of the hcensmg process The 
purpose of t h~s  is to p e m t  EDC to have sufficient data to evaluate the applications to see that adequate 
assumptions, cntenalstandards, and studyfdesign methods are bemg followed m the hcensmg process The 
regulabons and the contents of apphcahons for swey  and producbon hcenses set the overall quality that projects 
should achieve 

With regard to project quality, miportant items relatmg to standards and safety, all of whch have a part m 
sat~sfactory project design, are as follows 
* Standards - Matenals (Properties) 
* Design (Methods and Factors of Safety) 
* Codes of Practice 
* Procedures 

Internationally Accepted Practices 

Standards are discussed below m thrs section These refer to specific qualities and methodologes that have to 
be achieved Codes of Practice also refer to standards and methodologes and are Qscussed below Procedures 
ensure that studies and designs are performed m an orderly manner usmg properly obtamed data, reasonable 
assumptions, the appropnate methodolog~es, and m the correct sequence Procedures are treated further m 
Section 3, Pnvate Power Development - Overall Framework, and m Section 4, Development Procedures - 
Production Facilities They are as miportant as standards Both are needed There 1s a tendency sometunes to 
focus too much on standards and not enough on methodologes and procedures 

Internabonally accepted standards and pract~ces are referred to above These are generally accepted norms that 
have evolved wth bme and are generally m documents such as the US Bureau of Reclamation Manuals, 
Bnhsh Standard SpecIficahons, DIN Standards, Amencan Society of Testlng Matenals publications to name only 
a few 

In order to ensure that the structures to be designed have been properly studed and m order to provide the design 
engineers wth all the relevant standards and cntena m order to cany out the detailed design, a Design Cntena 
Document is prepared Thls also enables a quality assurance revlew to be performed on all the design bases and 
critena before designs proceed 
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Thls is a most Important document as it sets out the whole basis for the design of the project, mcludrng a deta~led 
description of each of the structures to be designed, the standards and procedures to be followed m the des~gn 
and all other relevant necessary for p e r f o m g  the deslgn work 

The Design Cntena Document mll mclude as a mlnunum the folloulng items 
t Introduction 

Overall Project Descnption 
Indvidual Structure Descnptions - Dams, Canals, Penstocks, Powerhouses, Etc 
Hydrologc and Hydraulic Cntena 

b Codes, Standards, and Regulations 
Matenal Properties 
Design Loads 
Structural Design Data 
Civil Structures - Stability Analyses, Factors of Safety, Etc 
Mechmcal Eqwpment 
Electrical Equipment 

It is also important to remember that the choice of m&vidual design standards wll depend upon the mdvidual 
structure to be designed and requlred purpose and life span of that structure 

Occasionally, m the deslgn of heavy engmeemg projects such as hydroelectnc plants, design condtions anse 
whch are not fully covered by published standards or codes of practice In these cases, expert advice should be 
sought to ob tm appropnate design cntena and methodologes 

A factor to be considered also is that civil and structural engmeemg designs are generally prepared by either the 
project owner andlor h s  engmeer and then bmlt by a contractor who is responsible only for construction 
However, m the case of mechmcal and electncal components and equipment, performance specificahom are 
often wntten as dfferent manufacturers have theu own propnetary designs and manufacturing processes 

There are many standards and procedures muse around the world As EDC's experience both wth pnvate power 
projects and wth the reqwements of regulatory revlew and oversight grows, ult~rnately EDC w11 establish detad 
standards and procedures relabng to the parhcular needs of Nepal In the meantlrne it is suggested that standards 
and procedures should be m lme wth those used on an mternational bas~s, such as those fiom Germany, the 
United Kingdom, or the Umted States It should be noted m th~s  connection that it has taken the U S Federal 
Energy Regulatmy Comrmss~on some ten years to establish theu own evaluation gwdelmes for safety standards 
and that even now these are not yet complete The FERC guldehes so far relate m d y  to dams and to emergency 
achon p l a m g  The guldelme on water condults is to be publ~shed shortly and at h s  tune there is no gwdelme 
specifically for power stations 

Preparahon of reports should be s t anda rM to ensure that standards and cntena are consistent, and that stuhes 
are comprehens~ve and balanced, wth all Nepal Issues adequately accounted for This wll  also ensure that, where 
appropnate, common methodolog.les are followed for slrmlar items on dfferent projects 

2 2 SafetyIDes~gn Standards and Appllcat~ons 

Safety/design standards for hydroelectnc projects dvide mto two mam groups 
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Materials Standards These standards are those that relate to such items as the properties and 
charactenstics of matenals, for example, chemcal composition or strength, or to testmg of matenals 
Sometunes there are published standards for these As an example, the types and strengths of steel bar for 
the reinforcement of concrete structures are covered by the Amencan Society for Testmg and Matenals 
(ASTM) standard number A615 - Specification for deformed and plan b~llet steel bars for concrete 
reinforcement Sometnnes, standards are very project specific as is the case often wth certam structural 
loahngs and cntena should be prepared specially for the item and project concerned 

Des~gn Standards These standards relate to methods of design and allowable safety factors Codes of 
practice and design manuals fall mto t h~s  category For example, reinforced concrete design is generally 
performed m accordance wth the reqwements of the Amencan Concrete Institute (ACI) publication number 
3 18 - Bmldmg Code Reqwements for Reinforced Concrete Agam, structural steel design can be carned out 
in accordance wth the Amencan Institute of Steel Construction (AISC) document - Specification for the 
Design, Fabrication, and Erection of Structural Steel for Bullhgs - and also the AISC Manual of Steel 
Construction 

A comprehensive analysis of safetyldesign standards covenng the whole field of hydroelectrrc practice is beyond 
the scope of this report However, as an mdication of some of the factors mvolved m the lfferent types of 
standards and codes of practice used of the vanous components of structures and equtpment to be considered, 
thls section discusses aspects concerned wth the mam engmeemg &sciplmes 

It is expected that EDC w11 gradually develop those standards and codes most applicable to hydroelectrrc projects 
m Nepal and wdl ult~mately these m the regulations, licenses, and procedures anslng out of Electricity Act 
2049 

The following major items relatmg to safetyldesign - standards and procedures are lscussed m the succeedmg 
paragraphs of th~s  section 

Civil Structures 
- Design Standards and Matenal Properties 
- Codes of Practice and Engmeenng Manuals 
- Loads 
- Analysis and Factors of Safety 
Mechanical Eqmpment 
Electrical Equipment 
Capacity and Energy Estnnates 

2 3 Civil Structures 

2 3 1 Typrcal Structures 

The list of structures covered by h s  section mcludes, but IS not lmted to, the followmg 
* Dams - Earth and Concrete 

Spillways 
Intakes 
Desanders 
Canals 
Penstocks 
Powerhouses 
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2 3 2 Desrgn Standards and Mater~al Propert~es 

Typlcal matenals that are relevant to c~v~Ustructural aspects are concrete, remforced concrete, 
reinforcement steel, structural steel and bolts, foundabon rock, and soils By way of Illustration, some 
examples of standards as they relate to these matenals and methods of ob tamg theu physical 
charactenstlcs are as follows 

(a) Concrete and Rernforced Concrete 
Many factors affect the strength and durab~l~ty of concrete Concrete must be of sufficient strength 
to safely resist the deslgn loads throughout the llfe of the structure Durability of the concrete is 
requlred to wthstand the effects of weathermg, chermcal action, and erosion The strength and 
durabhty of the concrete should be mform throughout the structure, because the weakest part w11 
govern tts structural adequacy Concrete is usually structural (remforced concrete) mass (for 
example, concrete used m a gravity dam) Matenal properties usually reqwred are compressme 
strength, tensde strength, shear strength, modulus of elasticity, Poisson's rabo, and the m t  welght 
Methods of deterrrrrmng these properties are gven m the latest e&bon of ACI pubhcation number 
207, Manual of Concrete Pract~ce 

(b) Re~nforcement Steel 
Thls should comply urlth the reqwements of ASTM - A615, Specification for Deformed and Plam 
Bdlet Steel Bars for Concrete Redorcement Also, ASTM publications numbered 6 16 and 6 17 are 
relevant 

(c) Structural Steel and Bolts 
These should normally comply wth the followmg ASTM requirements 

ASTM A36, Structural Steel Shapes, Plates, and Bars 
ASTM A325, High Strength Bolts 
ASTM A307, Standard Bolts and Anchor Bolts 

(d) Foundation Rock 
Physical properties, mcludmg shear strength values, beanng capacity, deformation modulus, and 
Poisson's ratio, should be based on the results of field tests Test methodologes are gven m the 
latest d b o n  of the US Federal Energy Regulatory Comrmss~on document, Engmeenng Guldehnes 
for the Evaluation of Hydropower Projects 

(e) Solls 
Phys~cal properbes, mcludmg sbength and seepage parameters, should be d e t e m e d  fiom field and 
laboratory tests Test methodologes are gven m the latest e&tion of the US Federal Energy 
Regulatory Comssion document, Engmeenng Guldelmes for the Evaluation of Hydropower 
Projects 

2 3 3 Codes of Pract~ce and Engrneer~ng Manuals 

Typlcal selected examples of Codes of Practice and Engmeenng Manuals are the latest ehtions of the 
following 
- US Bureau of Reclamat~on, Deslgn of Gravlty Dams 
- US Army Corps of Engmeers, Gravlty Dam Design, EM-1 1 10-2-2200 
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US Army Corps of Engmeers, Earthquake Design and Analysis for Corps of Engmeers Dams, ER- 
1 1 10-2- 1806 
US Army Corps of Engmeers, Slidmg Stability for Concrete Gravity Structures, ETL- 1 110-2-256 
Amencan Concrete Inst~tute, Bmldmg Code Requirements for Remforced Concrete, ACI-3 18 
US Bureau of Reclamation, Design of Small Dams 
Amencan Concrete Institute, Manual of Concrete Practice, ACI-207 
US Army Corps of Engmeers, Hydrauhc Deslgn of Spillways, EM- 1 1 10-2- 1603 
US Department of the Intenor, Earth Manual 
US Army Corps of Engmeers, Soil Mechamcs Design, EM- 1 1 10-2-1901 
US Army Corps of Engmeers, Rock Testmg Handbook (Standard and Recommended Methods) 

2 3 4 Loads 

In some cases, loads are calculated rather than obtamed fiom a standard - for example, the weight of a 
structure A hydrostatic force agamst a dam reqwes a deternation of headwater and tallwater Dead 
loads and dynmc loads for machmely and generator short cmwt loads are obtamed fiom the equipment 
suppliers M m u m  dead, hve, backfill, hydrostatic, upllft, hydrodynmc, m d ,  or earthquake and 
thermal loads can be obtalned fiom publicahons issued by the Amencan Natlonal Standards 
Institute(ANS1) A typical selection of the types of loads that should be considered is as follows 

(a) Concrete Dams 
* Dead load, mcludmg concrete plus appurtenances such as gates, plers, and bndges 
* Hydrostatic loads due to normal headwater and tailwater levels 
* Normal hydrostatic uplifi 

Temperature loads 
* Gate hoist loads 

Hydrostabc loads, mcluhg uplift, due to water levels attamed dunng the project design flood 
* Earthquake loads 
* Ice pressure 

(b) Earth Dams 
* Dead load, mady the earthfill matenal of the dam 
* Hydrostatic loads due to normal headwater and tailwater levels 

Hydrostatic loads due to water levels attamed dunng project design floods 
Earthquake loads 
Ice pressure 

(c) Powerhouses - Normal Loads 
* Dead load conslstmg of the actual weight of the structure, permanent construction and fixtures 
* Hydrostatic loads due to normal headwater and tailwater levels - Hydrostatic uplift 

Temperature loads 
* Llve loads consistmg of the weights of machery, eqwpment, stored matenals, personnel, 

mobile crane, Impact fiom any of the foregoing loads, normal turbme-generator thrust and 
rotational loads, snow and wmd loads, and a umfonnly hstnbuted floor load 
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(d) Powerhouses - Unusual Loads 
Hydrostatic loads due to water levels attamed d m g  project design floods 
Ice loads 
Earthquake loads and hydrodynamc earthquake forces 
Upl& wth upstream gates closed and structure unwatered wth normal headwater and tallwater 
Generator short cucwt loads 

2 3 5 Analyses and Factors of Safety 

The basic reqwements for the stability of a gravlty dam subjected to stat~c loads are 
- That moment eqwlibnum be mamtamed on any honzontal plane wthm the dam, at the base or at 

any plane below the base Ths requlres that the allowable m t  stresses estabhshed for the concrete 
and foundabon matenals not be exceeded The allowable stresses should be d e t e m e d  by dlv~dmg 
the ultmate strengths of the matenals by the appropriate safety factors Safety factors are gven m 
the latest edhon of the US Federal Energy Regulatory Comrmsslon pubhcation, Engmeenng 
Guidelmes for the Evaluat~on of Hydropower Projects 

- That it be safe agamst shdmg on any honzontal plane mthm the dam, at the dam-foundation 
lnterence or on any honzontal seam m the foundatlon Further mformat~on can be obtamed fi-om 
the US Army Corps of Engmeers pubhcatlon ETL-1110-2-256, Shdmg Stability for Concrete 
Gravity Structures 

Powerhouses are analyzed for stabhty usmg the same cntena as for gravity dams Earth dams are much 
more comphcated - detads of the analyses and the factors of safety and other reqwements can be found 
in the latest edition of the US Federal Energy Regulatory Comrmssion publication, Engmeemg 
Guidelmes for the Evaluation of Hydropower Projects 

Generally, mechmcal equpment 1s procured by a performance type contract m whch the manufacturer designs 
and fabncates the equipment to meet the overall requirements of the owner 

For example, m the case of turblnes the bid documents w11 gve overall reqwements such as type of turbme, the 
degree of regulabon where apphcable, the rated generator output, the avzulable head, the average annual energy 
antrcipated, and a range of umt discharges 

Turblne model tests are usually reqwed to be performed m an mdependent laboratory to demonstrate the model 
performance and to c o n h  that performance guarantees are met It should also be spec~fied that, after the utlrt 
is Installed and operatmg, mdex tests are to be performed to d e t e m e  the turbmefgenerator output m terms of 
kwh for companson wth the guaranteed performance 

These are just some of the requrements 

Often the turbmes, generators and governors and related equlpment are supplied under one contract Other 
equlpment that has to be obtamed mcludes 

Water and Waste Systems 
b 011 Handllng Systems 

Plant Flre Protection 
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t Unwatenng Systems 
Plant Dramage System 

* Heatmg, Ventilation and Alr Con&tlonmg 
Compressed Arr System 
Gate Hoists and Associated Appurtenances 

The basic ratmgs and charactenstics of the mam electncal equipment, mcludmg the power systems, the control 
and protection system, cornmucation systems, and the awuliary systems should be established 

Man electncal equpment Includes 
c Generator, mcludmg Generator Surge Protection Equipment and Generator Neutral Groundmg 
t- Mam Step-Up Transformer 
b Umt Breaker 

Mam Control Swtchboard 
Station Service System 
Lightmg System 
Groundmg System 

c Cornmmcation System 

2 6 Capac~ty and Energy Est~mates 

Reports recordmg calculations performed to estlmate pro~ect capacity and antic~pated energy output should, as 
a m u m ,  address the followmg factors 

Flow Data and Hydrology 
Energy Estimation Methodology 

* Headwater Levels 
Tallwater Levels 
Turbme-Generator Charactenstics 
Outages and Miscellaneous Losses 
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3 Pr~vate Power Development - Overall Framework 

3 1 Framework 

The uha l  phase of the development of a power project In Nepal, whether m the pnvate or public sector, mvolves 
the identificabon of the appropnate project Ths is done by vanous agencies of HMGN on the basis of hydro 
project mventory and ranlung studtes, system p l m g  studtes, and then project selection studtes mvolvmg 
optmuahon and tunmg analyses F d y ,  a decision has to be made as to whether to allocate mdtvldual projects 
to the public or the pnvate sector 

For a project allocated to the pnvate sector for generation for domest~c sales, a developer must first ob tm a 
license to conduct a survey of production of electncity m order to secure the nghts to the site He then has to 
negotiate a power purchase agreement (PPA) wth the Nepal Electncity Authority (NEA) Although not 
mandatory, and not a hcensmg requuement, it is current practice at thls stage to negotiate a project agreement 
(PA) wth HMGN through the Electncity Development Center (EDC) Fmally, a license for the production of 
electncity must be obtamed from HMG/N, through EDC In addoon, the developer has to arrange for the 
construction and long-term fmancmg of the project, the design and construction of the facility m question, and 
the eventual operation and mamtenance of the project 

The purpose of the licensmg process is to enable HMGN, on the advice of EDC, to 
Agree the techcal parameters and details of the project wth the hcensee 
Monitor progress throughout the survey stage and on through completion of construction 
Oversee compliance wth license requirements for safety, operation and mamtenance, and envronrnental 
requuements 

3 2 L~cens~ng Program 

The current licensing requuements are set out m the rules contamed m the document entitled Electncity 
Regulahon 2050 Any entity wshmg to conduct a survey (feasibility study) for the production, transmssion or 
&stnbuhon of hydroelectnc power or to buuld and operate a hydroelectnc generatmg station or transmssion or 
distribution lines of capacity rangmg from 100 kW to 1000 kW does not have to obtam a license, but has to 
provide certam mformation about the project to the Secretary of the Muustry of Water Resources through the 
EDC 

For projects greater than 1000 kW, an ent~ty seelung to survey production of electncity or transrmssion or 
distribution is requued to obtam a license for the survey study, and subsequently a further license to construct 
and operate the facility 

The steps m ob tamg  a license for the production of electncity are as follows 
Obtam a license to conduct a survey of production of electnclty (In pract~ce, to obtam a survey license IS 

not a mandatory requuement But, If a developer obtam a survey hcense, ~t does reserve the site for hun untll 
the end of the penod of the license) 
Prepare a survey (feasibility study) and submt an application for a license for production of electncity 
Ob tm a license to for production of electncity 

Followrng the issue of a hcense for production of electncity, the follomg phases m the evolution of the project 
take place dunng the validtty of the license 
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+ Preconstruction engmeenng and procurement 
Construction, and eqtupment mstallatlon 

+ Operation and mamtenance 

The overall procedure currently m place for obtaumg a license IS logcal and m h e  wth s~mlar  practice m other 
countries However, arnplrficabon of the process and estabhhment of detailed standards and requrrements at each 
step m obtamng the hcense for production of electncity 1s needed Smlarly, for the construction and operation - 

and maintenance phases after issue of the llcense The results are gven m subsequent sections below of an 
analysls of each step and phase m the process from the polnt of view of the need of the EDC to have adequate 
guidelines for the licensmg of projects and for the post llcenslng design, construction, and operation phases 
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4 Development Procedures - Production Facll~t~es 

4 1 Survey L~cense 

The mformation to be submtted m an application for a license to conduct a survey of production of electnc~ty 
is presently set out m Rule 4 of the document, Electnc~ty Regulahon 2050, and m Schedule - two (Relatmg to 
Rule 4) attached to the Electncity Regulation 2050 document The reqwred mformation has to be set out 
accorhg to Schedule - two as follows 
* Full name and address of the person or corporate body wllmg to conduct the survey for production of 

electncity 
* Type of electnclty to be surveyed for production 

Name of water resource if survey is to be conducted for production of hydroelectnclty 
* Area of the survey (Zone, Dishct, V D C IMun~cipality, and Boundary) 

Natureofsurvey 
Estmated cost of survey wth justification 
Duration of survey 

* Other particulars 

The other particulars fiom Rule 4, Electncity Regulation 2052 B S (1993) are 
* Map of the project-site showmg m prellrmnary layout form the proposed powerhouse, dam, reservoir, canal, 

tunnel, substation, and transmsslon lme Ths  map should also clearly show such items as villages, towns, 
and hstoncal places where these are Inside the project 

* The area of water resources to be surveyed and the quantity of water to be utilized 
* The estmated cost and tlrne for the completion of construction 

The total capacity of the project and the estmate of annual production 
Ifthe electncity is to be produced by means other than hydro, then the lunds of fuel and method of a c q w g  
the fuel should be stated 
Other relevant matters 

Additional mformation that is recommended as necessary is gven m Section 7, Conclusions and 
Recommendations 

4 2 Survey Report 

The survey report IS referred to m rule 10 of the Electnc Regulation 2050 document Thls report has to be 
completed w h  thrty days of the completion of the work under the survey license The rules do not mdcate 
what should be mcluded m the survey report but it seems that the mam object of the report is to document the 
studes and the results of the studes used to confirm the feasibility or othenvlse of the project It would appear 
to be a major mput to the application to be submtted to ob tm a llcense for the production of electnclty The 
suggested contents of the Survey Report are given m Section 7, Conclusions and Recommendations 

In parallel wth the survey (feasibility) study, a separate study w11 be reqwed by the envlronmental regulators 
T h ~ s  separate envlronmental study wll need to identify project, nutigation measures, costs of mtigahon, and 
morutonng and surveillance reqwements 
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The mformation to be submtted m an application for a license for production of electncity 1s presently set out 
m Rule 12 of the document, ElectnciCy Regulation 2050, and m Schedule - 6 (Relatmg to Rule 12) attached to 

- 

the Electricity Regulation 2050 document The requlred mformation has to be set out accordmg to Schedule - 6 
as follows 

Name and address of the person or corporate body who is gomg to produce the electncity - 

Name of the project 
Means of producing electncity 
If water resources are to be used, then, the name of the lrver and area where the water resources are to be 
utilized, and the quantity of water to be utilized 

t Descnption and location of mam structures 
Date of commencmg the work 
Date of completing the work 
Other particulars 

The other engmeenng particulars fkom Rule 12 are 
Detslll desmpbon of the project (mcludmg a map of the project-site, source of the electricity to be produced, - 
estimated cost and tune to complete the project) 
If mmeral fuel is to be used to produce the electncity, lunds of fuel, method of its supply and its storage 
system should be shown and agreement or letter of mtention, if any and related documents thereto should be 
submtted 
Analysis of feasibility (techcal descnption together wth the detail map of the project and economc 
analysis, descnphon of chents and consumers, estmated quantity of electricity to be sold, if any transmssion - 

or dstnbuhon system belongmg to other person or corporate body is to be used m supplying the electncity 
descnption of the same) 
Desnption regardmg sale and purchase of electnc power of the project (agreement or letter of mtention if 
any and related documents thereto also should be enclosed) 
Descnption relatmg to produced electncity transmssion lme of the project 

t Descnptlon relatmg to supply, transportation and storage of the fuel (if there is any agreement or letter of 
Intention and other documents relatmg to the same, the copy should be enclosed) 

* Other necessary matters 

Additional information recommended as necessary 1s gven m Section 7, Conclusions and Recommendations - 

- 

In addtbon, an analysis is reqwed of enwonmental effects and measures to be taken to m z e  adverse effects 
on the envlronrnent due to the project - 

At the bme of issue of the license for the production of electncity, the followmg major items of work remaln to 
be completed before construction can begm 

Preparation of the Design Cntena Document 
Detailed engmeenng 

I 
t Bid and award construction contracts and eqlupment procurement contracts 

Obtaln buldmg and other local pemts  
Obtam environmental pemts  

I 
Complete the project fmancmg arrangements 
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Enpeenng work m the preconstruction penod related to construction and to eqwpment procurement mcludes, 
but is not lmted to, the followmg 
c Site mvestigation work necessary to enable detail design to proceed 

Fmalize eqwpment (turbmefgenerator) selection and prepare bid documents 
Solicit and review bids, and award eqwpment contract(s) 
Obtam water passage dunensions, turbrne forces, and other pertment from eqwpment manufacturer for civil 
and structural design to proceed 
Perform detail design and prepare construction contract bid documents, mcludmg contract drawmgs and 
specifications 
Solicit and review bids, and award construction contracts 

Followmg the issue of the license for the production of electricity, the licensee is reqwred to start the physical 
works wthm twelve months fiom the date of ob t amg  the license Ths  penod can be extended for proper and 
sufficient reasons upon application by the licensee However, before construction work can start, it is necessary 
to arrange a contract for equipment procurement, complete the engmeenng design, arrange a contract for 
conshchon, obtam bwldmg and other perrmts, obtam enwonmental pemuts, and complete the project fmancmg 
arrangements The power stahon civll design cannot be commenced unt~l after receipt from the turbdgenerator 
manufacturer of the static and d y n m c  loads unposed on the structure by the turbdgenerator eqwpment, the 
dimensions of the water passages, mcludmg the draft tube, and the generator short clrcwt torque Thls 
informatton wll generally only be available from 3 to 6 months after award of the eqwpment procurement 
contract In vlew of thls and the mteracbve schedule mvolved, it would seem that the majonty of licensees would 
seek a longer penod of tune than a year to commence construction 

At this tlme there is no reference m the document Electricity Regulation 2050 concernmg the preconstruction 
penod and EDC except the six-monthly reports 

A further item for consideration is the need for EDC to see the design cntena document before final design 
commences, and then contract drawmgs and specifications pnor to commencement of construction so as to 
confirm that safety gwdelmes are bemg followed and that license requirements are bemg adhered to It is usual 
for a regulatory body such as EDC to review the fmal contract drawmgs and specifications for the major project 
structures, such as water retention structures, the powerhouse, water conveyance structures, and all necessary 
transrmssion h e  fachbes Also it is usual to requlre the licensee to review and approve the design of contractor- 
designed cofferdams and deep excavations, and to ensure that construction of the cofferdams and deep 
excavations is consistent with the approved design 

4 5 Constructron 

4 5 1 Regulatory Overs~ght 

There ~s no mention of construction m the regulations except the reports The responsibility for dlrect 
supemslon of construchon work and the contractors per fomg tlus work on a day to day basis lies wth 
the owner (the pnvate developer) and lus engmeer However the regulatory agency concerned mll 
generally monitor construction actlvltles to assure that 
- They are bemg bwlt m accordance wth the terms of the production license, and m general 

conformance wth contract plans and specifications 
- Sound construction practices, satisfactory field supervision of geotechmcal, structural, and 

enpeenng concerns, adequate quality (QC), and satisfactory surveillance and mo~utonng are bemg 
employed 
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- A record is belng mamtamed of sigmficant details of construction 

Major projects under construction are normally Inspected by regulatory personnel once a month 
However, more fiequent mspechons may be r e q d  where unusual problems are encountered, and fewer - 

frequent mspections may suffice dunng penods of work mtenuption, wnter slowdowns, or when the 
degree of complexity of work m progress mhcates less mtensive mpection would be appropnate 
Unannounced construcbon mspections may be made when necessary to mvestigate compliance matters 
or to ensure that construction actlv~ties are consistent wth sound engmeenng 

4 5 2 Qualrty Control and lnspect~on Program 

The licensee should be reqmed to subrmt to the regulatory agency for approval, a quality control and 
inspection program for the construction of the project commensurate wth the scope of work If 
construchon is performed by a construcbon contractor, quality control mpection must be performed by 
the hcensee, the design engmeeer, or an mdependent fm, other than the construction contractor, duectly 
accountable to the licensee The mtent of t h s  reqmement is to make certam that the personnel 
responsible for quality control mspection are mdependent fiom the personnel who are responsible for 
the construction - 

This mdependence must be mamtamed for all construction, mcludmg projects constructed utikmg the 
"turn key" or "design bulld" approaches In other words, it would not be acceptable for the selected 
design/construction contractor to mspect its own work Construction should not be mtiated unhl the 
licensee's mspection program has been approved by the regulatory agency 

- 
The inspection program orgmzation, and personnel should be the subject of penohc review and 
evaluation to d e t e m e  effectiveness and the need for any changes - 

4 5 3 Sedrment and Erosron Control Measures 

Pnvate developers and thelr contractors should Implement and mamtam appropnate erosion control and 
other measures to prevent an envlronmental degradation of streams dunng construction The quality 
control mspection program and monltonng program should mclude provision for the preparation of a 
monthly construction report that addresses means for ensunng proper construction practices that wl l  
m z e  erosion and other envlronmental problems d u n g  construction 

Specifically, such quality control programs should Include 
- Inspection and monltomg of eroslon control and other measures that would be reqwed for the 

protechon of the enwonmental mtegnty of streams and other areas affected by the construction (An 
example of other problems would be side-castmg excavated materials mto streams) 

- Prowsion m the monthly construction mspection reports for &scussion of erosion control and other 
measures and then- effectiveness The monthly construction mspection reports should also mclude a 

- 

&scussion of any mstances where sednnents or other construction hscharges entered the stream(s), 
the extent of dscharges, an assessment of any damage to the stream(s) and corrective actions taken, 
mcludmg measures to prevent further problems 
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4 5 4 Temporary Construction Emergency Act~on Plan 

The licensee should be requrred to subnut a temporary construction emergency action plan where 
construc~on of a temporary or permanent cofferdam or large sedunent control structure would create a 
temporary mpoundment whch rmght endanger constru&on workers or othemse endanger public health 
or safety should the m p o u n b g  structure fa11 

The temporary construction emergency action plan should be subnutted for regulatory review and 
evaluation pnor to start of construction 

4 6 Operat~on and Ma~ntenance 

4 6 1 Regulatory Oversight 

Rule 79 gven m Electncity Regulation 2050 reqwres the licensee to arrange for an exammation of hls 
operatmg plant every year and to obtam a certificate venfymg h s  It is not clear from the regulations 
what form h s  mspection should take or exactly what the certificate should state 

Presumably, the certificate is obtamed fiom the mspector, as defined m rules 75,76,77, and 78 of the 
Electnc~ty Regulation 2050 

The qualifications reqwred for an mspector are gven m rule 76 of the Electncity Regulation 2050 

It should be noted that much of the mspection work reqwres civil, geotechcal, and mechmcal 
(turbdgenerator equpment) expertise 

Generally, the regulatory agency should mspect constructed projects for whch a production hcense has 
been issued and whch are now m operation to see that 
- They are bemg properly mamtamed to assure the continued safety of the structures 
- No unauthorized mo&fications have been made to the projects 
- The project is bemg operated efficiently and safely and m compliance wth the terms of the license 

mcludmg compliance wth reqwrements related to environmental matters, public use, and safety 

Typically, such mspection w11 be performed once a year However, when unusual condtions are 
encountered, inspections may be at more frequent mtervals Normally, a special inspection of a project 
wl1 be made followmg an unusual occurrence, such as an earthquake, slide, or a s~gtllficant change m 
a seepage condition from a dam or other water retamng structure 

4 7 Dam Safety 

At thls t~rne, it is understood that EDC has no formal procedures relatlng to dam safety Ths  sechon 
relates hectly to structural safety matters as opposed to routme mamtenance performance 

An mportant parameter m dam safety analysis of a project is the hazard potential classification whch 
de temes  the level of engmeenng review and the cntena that are applicable Therefore, it is cntlcal to 
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d e t e m e  the appropnate hazard potential of a dam, because it sets the stage for the analyses that must 
be completed to properly evaluate the structural mtepty of any dam 

4 7 2 Hazard Potent~al Class~ficat~on 

The hazard potential of dams descnbes the potential for loss of human life or property damage rn the 
area downstream or upstream of the dam m the event of failure or mcorrect operation of a dam Hazard 
classdica~on does not mhcate the structural mtegnty of the dam itself, but rather the effects if a failure 
should occur The hazard potenbal assigned to a dam IS based on consideration of the effects of a failure 
dunng both normal and flood flow conhtions Generally, the three pmcipal hazard classifications are 
low, slpficant, and hlgh and these classifications are defined as follows 

(a) Low - Dams c o n f o m g  to cntena for the low hazard potential category generally are located m 
rural or apcultural areas where failure may damage farm bmldmgs, llrmted apcultural land, or 
townshp or country roads Low hazard potential dams have a small storage capacity, the release 
of which would be confined to the nver channel m the event of a failure and therefore would 
represent no danger to human life 

(b) S~gnificant - Si@cant hazard potential category structures are usually located m predommately 
rural or apcultural areas where failure may damage isolated homes or secondary hghways, cause 
interruption of use or service of relatively unportant public utilities, or cause some mcremental 
floochg of structures wth poss~ble danger to human life 

(c) H ~ g h  - Dams m the hgh hazard potential category are those located where falure may cause 
serious damage to homes, apculture, mdustnal, and commercial facilities, important public 
utilit~es, or mam hghways, and there would be danger to human life 

The hazard potential evaluation mcludes consideration of recreabonal development and use and 
socioeconomc matters Included m the hlgh hazard potential category are dams where failure would 
cause senous damage to permanently established or orgazed recreabonal areas or activities Also, 
Included m the hlgh hazard potenha1 category are dams where failure could result m loss of Me of people 
gathered for an unorgmzed recreational activity (such as fishermen and kayakers) where concentrated 
use of a confined area below the dam is a common annual occurrence dunng certarn tunes each year 

Normally, all hgh and siwficant hazard dams wll be mspected once a year, however, when unusual 
conhbons are encountered, mspecbons may be at more fiequent mtervals Normally, a special mspection 
of a project wdl be made followmg an unusual occurrence, such as an earthquake, slide, or a sigdicant 
change m a seepage condtion The operation mspection frequency for a low hazard potenbal dam wll 
be at least biemally for dams that are 25 feet or hgher or have a storage capacity of 50 acre-feet or 
more Smaller dams that do not meet the above cntena w11 be Inspected at least tnemally 

4 7 4 Independent Consultant's Safety lnspect~on 

It is international practlce wth sigmficant and hgh hazard dams to retam a qualified mdependent 
consultant to conduct a complete mspection of the project works, excludmg transmssion lmes and 
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condtion of project structures, quality and adequacy of mamtenance, or methods of operation, whlch 
mght endanger public safety 

Such an inspection is usually performed at Intervals of 5 years 

4 7 5 Emergency Act~on Plans 

The pmary  purpose of an emergency action plan (EAP) is to provide operatmg and mobilization 
procedures to be followed m case of an emergency An emergency is defined as an unpendmg or actual 
sudden release of water at the project caused by natural hsaster, accident, or failure of the project works 

The EAP should be designed to, among other thmgs, provide an early w m g  to upstream and 
downstream mhabitants, property owners, recreation users, and other persons m the vicmty of the 
project or dam potenbally endangered m case of an emergency Not~fication procedures for such parties 
should be established and coordmated wth appropnate agencles responsible for hsasters or 
emergencies, commmty oficials, and recreation facillty operators 

4 8 Board of Consultants 

To ensure that acceptable safety gutdelmes and standards that are relevant to the project are bemg used, it is usual 
on major hydroelectrrc projects for a board of qualified Independent engmeenng consultants to be employed to 
revlew the design, plans, and specdicat~ons, and the construction of the project The board would also assess the 
construction lnspectlon program, constructton procedures and progress, planned mstnunentatlon, the fillmg 
procedures for the reservolr, and plans for surveillance d m g  mtial fillmg of the reservolr 

- 
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5 OperationslSafety Training 

5 1 Operat~onsISafety Staff 

Chapter 2 of the Electncity Regulabon 2050 contarns rules covenng both the application for a license to conduct 
a survey of producbon of electncity and the application for a license for production of electncity For the review 
of these license applications and later, for the review of preconstruction submss~ons, the mo~utonng of 
construcbon, and finally operabon and mamtenance oversight, personnel are requrred mth expertise m the fields 
of civil, electncal, geotechcal, hydrologc, and mechamcal engmeenng and m the field of envuonmental 
sclences 

With regard to condbon and safety of projects, Chapter 7 of the Electnclty Regulation 2050 sets out the current 
provisions relatmg to the mspection and mvestigation of operatmg hydroelectnc generating plants 

The appomtment of personnel to perform plant mspections u covered m rule 75 of the Electnclty Regulabon 
2050 where ~t is stated that HMGM may appolnt a Chef Electnclty Inspector or other Electncity Inspectors 
Further, that HMGM may appolnt other employees to assist the Chef Electnclty Inspector and the other 
Electnclty Inspectors m theu work 

The qualifications reqwred for Inspectors are gven m rule 76 where it 1s stated that, for the post of Chef 
Electslcity Inspector, a m u m  of ten years expenence together wth a degree of Bachelor of Engmeenng are 
requlred For the post of Electnclty Inspector, a person holdmg a degree of Bachelor of Engmeenng may be 
appomted 

The rules contam no regulations, procedures or orgamzation structure for safety rnspection and evaluation of 
hydroelectnc facilities, mcludmg such features as dams, spillways, mtakes, canals, desanders, penstocks, and 
powerhouses 

As the licensmg and operation oversight work load mcreases, EDC mll need staff qualified m the review of 
technical submssions, m operations and mamtenance oversight, and m dam safety matters T r a m g  d be 
requlred to ensure staff have the level of expertise necessary and malntam that level 

5 2 Trarnrng Needs 

Traimng requirements for EDC staff m connection wth licensmg, project oversight, and project safety of 
hydroelectnc generatrng projects are discussed as follows 

5 2 1 Regulatory Review and Complrance Mon~tonng 

With regard to apphcabons for hcenses to conduct surveys for production of electnclty and applications 
for hcenses for production of electnclty, EDC wll need smtably qualified staff to review and appraise 
these submssions Also, wth those documents it is recommended EDC revlew d m g  the 
preconstrucbon phase 

Dunng the remamder of the license penod (construction and operation phases), morntomg for safety 
and for comphance wth the regulahons and wth the terms and condtions of the production hcenses wll 
be reqwred 
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Perhaps the best form of tramng m for this regulatory field would be on-the-job tramng m the wth an 
exlsbng regulatory agency, such as the US Federal Energy Regulatory Comss ion  (FERC) Ths would 
enable expenence to be gamed of orgmzmg review and compliance work Review work is normally 
handled by FERC m then- Washgton, DC head office Comphance work is malnly done m Washmgton, - 

DC, wth assistance fiom the regonal offices At the same tlrne, the operation of the FERC dam safety 
program could be observed - see Section (3), Dam Safety below 

5 2 2 Operation and Ma~ntenance Procedures 

Much of the comphance side of the responsibilities of the FERC have to do wth  dam and project safety 
and w~th  envuonrnental matters (principally fishery concerns, such as nunmum bypass flows, fish 
entramment, and upstream and downstream fish passage, and water quality issues, such as hssolved 
oxygen and temperature) However, as m&cated previously, it would be instructive to spend tune at 
FERC to observe how the operation and mmtenance phase license compliance work is orgaruzed 

Vanous equlpment suppliers, for example, hydro-turbme manufacturers, such as Voith, run equlpment 
operabon and mmtenance courses Utilities and pnvate developers may be able to help wth on the job 
operabon and mmtenance at s p e c ~ c  plant locahons It would also be mstructive to observe how utilities 
and pnvate developers o rgaze  thelr projects so as to comply wrth ther FERC licenses 

5 2 3 Dam Safety - 

Dam safety covers not only the dams but any water r e t amg  structure and water conveyance/condmt 
structure A g q  tune spent wth a regulatory agency llke the FERC would be useful, so that the way the 
work is orgatllzed could be observed and on-the-job t r m g  obtamed m all the aspects of the FERC dam 
safety program Most of the routme project inspections performed by FERC are camed out by the 

I 
vanous regonal offices and these offices handle the bulk of the FERC dam safety work I 
The US Bureau of Reclamation with theu Safety Evaluation of Exlstlng Dams (SEED) program run 
excellent courses m all aspects of dam safety at ther Denver, Colorado offices 

The As~an Institute of Technology m Bangkok may have t r a m g  courses m dam safety or m other 
aspects of hydroelectnc project aspects that may be of use to EDC 

5 2 4 Emergency Action Plans 

Again, both the FERC and the US Bureau of Reclamation run courses and tralnmg exercises m the 
preparation and testrng of emergency action plans 
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6 Examples of Licensing and Safety 
Guidelines In Other Countries 

Thls section gves the results of a bnef survey what other countnes who are undertalung privatized power are 
doing as far as the procedures for licensing projects are concerned and as far as dam safety is concerned 
Informahon IS pronded for SIX countnes - Argentma, Inha, Laos, Palustan, Thiuland, and the United States The 
extent of the available data vanes but non-the-less is of assistance for companson purposes In general, the 
pnvatuabon processes m most developmg countnes are m a formative stage In Section 6 8 below, a companson 
is made mth developments so far m Nepal 

Argentma has embarked on an extensive program of privatization whch has rnvolved the sale of several large 
hydroelectnc projects 

Of Interest is the safety program under whlch these hydroelectnc projects have to operate, especially m relation 
to dams, reservous, and auxiliary facil~ties The safety program mcludes reqwements for the followmg 

Techcal Supervlslon 
Quality Control Programs 
Inspechon Reports and Records 
Inspections by Independent Consultants 
Emergency Actlon Plans 
Instrumentahon 

In connection wth inspection reports and records, the safety program mcludes requrements covemg the 
followmg 
t Instrumentation 

Report of Accidents Related to the Safety of Darns 
Report of Modfications to the Dam, Reservou, and Awliary Facllrties 
Control Routrnes 

b Records - Types and Location 
c Certification 

Requuements for lnspect~ons by Independent consultants Include 
General Requirements - Penodic Inspections, Extraordmary Inspections, and Availability of Background 
Information 
Reqwements of the Independent Consultant 
Approval of the Independent Consultant 
Scope of the Inspections and Au&t 
Report 
Corrective Measures to be taken after the Au&t 
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Requirements for emergency action plans mclude 
General Provisions 

+ Execution of the Emergency Action Plan 
+ Contents of the Emergency Action Plan 
+ Review and Updatrng of the Emergency Action Plan 
+ Locatlon and Availability 

Other items of follow up of operating and structural safety  terns Include 
+ Loads and Deformation of Structures 
+ Visual Survey of the Facil~ties 
b Inspection of Submerged Parts 

Leaks and Dramages 
+ Foundations and Supports 
+ Actions m Case of Seismc Activlty 
+ Safety m Reservou Operaaon 
* Inspection and Testmg of Hydroelectromechamcal Eqwpment 
+ Tests of the Operation of Hydroelectromechmcal Eqwpment 
+ Preventive Mamtenance of the Power Plant - Manuals 

Inha is promotmg pnvate power, but the approvals process appears very comphcated and mvolves both State 
and Central Government Agencies No mformatlon IS available on licencmg reqwements or project safety 
requrements 

6 4 Laos 

Pnvatlzed hydro power is managed through the "Hydro power Venture Group" rn the government Th~s  body 
coordmates the development of potential power sales 

The process IS as follows 
+ The government issues a Memorandum of Understandmg whch is eqwvalent to a pre lmary  p e m t  m the 

Unlted States or to a license to conduct a survey of production of electricity m Nepal At the same tlme, a 
power sales proposal is issued 
The developer prepares a feasibility study (that is, a conceptual level design) and mcludes an environmental 
section 

+ The report is approved by the government 
The power sales contract is finallzed 
The developer obtams fmancmg and then proceeds wth the final design and construction 

Palastan has recently finahzed a new p o  to encourage pnvate development of hydroelectrrc power generation 
However, at th~s  tlrne, no mformation is available as to requrements for licensmg or for project safety 

Of ~nterest is the fact that the envu-onmental aspects of power projects m Palustan are becormng more lmportant 
Most public and pnvate projects reqwe compliance wth World Bank envronrnental standards 
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Developers of all power projects must prepare for submsslon to the government an envronmental and social 
soundness assessment The assessment requlres a full descnption of the project and the affected envronment, 
the collection of at least one year of baselme data covenng meteorologcal mformahon and water quality data, 
and evaluations of socioeconomc Impact, resettlement of local population, hazardous waste, and matenal 
handlmg 

The assessment must also Include a nubgabon and resettlement plan, Ifneeded, showmg costs, durat~on, and other 
factors 

Fmally, an ongomg momtomg plan must be drafted for contmued envronrnental compliance 

The Electricity Generabng Authonty of Thailand has an ongomg solicitation program open to the pnvate sector 
However, no details of any licensmg procedures are available 

In connection wth project safety, EGAT had no formal dam safety mspection and evaluation program for any 
of thelr dams untll 1978, when overtopping occurred at the Ubol Ratana dam m Khon Khaen provmce due to 
an extraorhanly large flood flow entemg the reservor EGAT assembled and aspatched an emergency 
mspection team to the site and conducted emergency repars on the dam 

S~nce the Incident at Ubol Ratana, EGAT has established a comprehensive dam safety program and regulations 
for safety mspecbon and evaluation of dams The EGAT dam safety program is structured smlar  to the SEED 
program presently enforced by the US Bureau of Reclamation 

EGAT has 13 exlsbng dams varylng m he~ght from 30 meters to 154 meters and varying m age from 6 years to 
29 years Seven of the dams have hydro power stations wth capacities less than 50 MW One station has a 
capacity of 72 MW and the remammg plants have mstalled capacities m excess of 240 MW 

The EGAT dam safety regulahons were enacted m 1982 EGAT empowered ther Civil Mamtenance Department 
to be the lead entity m charge of dam safety at all ther dams The regulations cover five major aspects of dam 
safety as follows 

6 6 I Data Collect~on 

The EGAT Hydro power Engmeenng Department is responsible for the collection and submttal to the 
Civil Mmtenance Department of all data and techcal reports d m g  the mvestigation, feasibility study, 
design, and construction phases of the development of a hydroelectric project 

Data and techcal  reports once the project has been comssioned and placed m service are the 
responsibhty of the Dam Supemtendent who submts all th~s data to the Civil Mamtenance Department 

The tash of data analysls and evaluation lies wth  the Civll Mamtenance Department 
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6 6 2 Fleld Inspectlon and Safety Evaluation of Exlstlng Dams 
- 

Visual and safety evaluabon of exlstmg dams is carned out under the hection of a Dam Inspection and 
Safety Evaluation Comrmttee The Comrmttee consists of the followrng members 
- The Dlrector of Civil Mamtenance Department (Chaman) 
- The Supenntendent of the Dam 
- One representatwe Erom each of the Hydro Power Construction, Hydro Power Engmeenng, - 

Mechmcal Mamtenance, Electncal Marntenance, and Effiaency Control Departments 
- Chef of Power House and Transmssion System, Civil Marntenance Engmeenng Division 
- Chef of General Civ~l Mamtenance Engmeenng Division 
- Chef of Dam Mamtenance Engmeemg Drvision 
- Chief of Civil Mamtenance Engmeenng Division 

The Crvrl Mamtenance Department is responsible for mamtamg a list of names of expenenced 
personnel as subnutted by the departments Involved and for presentmg thls list to the General Manager 
for approval 

The fkequency of mspecbons is h c e  a year for dams less than two years old, once every year for dams 
between two and five years old, and once every two years for dams older than five years 

6 6 3 Dam Malntenance and Emergency Measures 

The respons~bhty for mamtenance of a dam rests on the Dam Supenntendent or the regon responsible 
for that dam The regular mamtenance activities are detailed m the dam operatron and mamtenance 
manuals When unusual events occur, such as raprd nse of reservoir water level whch may cause severe 
hazard, the dam supemtendent or h s  designated representative w11 mmehately report to the Crvll 
Mamtenance Department and the Power System Control Department for the necessary action I 
6 6 4 Dam lnspectron Program - 

I 
The mspechons of dams and  the^ appurtenant structures are performed regularly by the Dam Inspechon 
and Mamtenance Divrsion under the Civil Mamtenance and Dam Inspection and Safety Evaluatron 
Committee 

Although ~t IS not specdied m the dam safety regulatrons, the Dam Inspection and Malntenance Divlsion 
conducts analysrs of dam mstrurnent data and carnes out regular field inspection of a11 dams based on 
its own schedule These mspectrons are m additron to the formal mspection performed by the Dam 
Inspecbon and Safety Evaluabon Comm~ttee The Dam Inspecbon and Mamtenance Division also carnes 

I 
out specral rnspectron when the situation warrants 

Major achvlties orgazed for the rnspection program of the Civil Mamtenance Department are as 
follows 
- Cany out regular mspections of exlstmg dams 
- Mamtam an Inventory of data on all dams 
- Perform hazard classification for dams 
- Develop procedures for mspections 
- Perform field mspections of dams 
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- Provide techcal advice and support on mspecbon activ~ties 
- Provide dam safety t r a m g  

Three types of dam mspection are Implemented under the exlstmg program as follows 

(a) The mformal mspecbon IS regularly conducted by the Dam Inspection and Mamtenance Secbon for 
each dam The mspection mvolved the readmg and takmg data of dam msimments and visual 
observation of the dam A monthly report is prepared and submtted to the Dam Inspection and 
Mamtenance Diwsion and Civil Mamtenance Department for record purposes and follow up action, 
if requred 

(b) The sveclal mspecbon is reqwed only under the occurrence of an unusual event at or near the dam 
site such as extreme full reservoir level wth contmung heavy ramfall m the watershed or a strong 
earthquake struck the area 

(c) The formal inspection is performed by the Dam Inspection and Evaluation Comnnttee m 
accordance wth the cntena and schedules set forth m the Dam Safety Inspection regulation 

6 6 5 Emergency Act~on Plan 

A detiuled emergency preparedness plan is prepared for each hgh hazard classification dam The plan 
is closely coordmated and operated m concert wth the evacuation plan whch is prepared by the National 
Intenor Department 

6 7 Un~ted States 

6 7 1 L~cens~ng Procedures 

The Federal Energy Regulatory Comrmssion (FERC) is the body m the U~uted States that issues hcences 
to non-federal enbbes for hydroelectnc power projects FERC also are tasked wth ensunng that owners 
comply wth all the terms and condbons of their hcenses Pnvate developers, as non-federal entities thus 
come under the junsdction of FERC ~f they wsh to develop a hydroelectrrc project 

The developer would first submt an application for a Pre lmary  P e m t  fi-om FERC A pre lmary  
perrmt is valid for a penod not exceedmg three years and prevents any other entity fi-om submttlng an 
application for a License dunng the penod of the Prelunmary P e m t  At the end of the p e m t  penod, 
a Pre lmary  P e m t  cannot be renewed However, ~t is then possible to apply for a new p e m t  but if 
there are other applications it may be awarded to another party 

The types of hydroelectnc developments that FERC issues licenses for Include the follomg 
- Mlnor Water Power Project (1 5 MW or less) 
- Major Water Power Project - 5 MW or less 
- Major Unconstructed Project 
- Major Modfied Project 
- Major Project - Exlstlng Dam 
- Small Conduut Hydroelectnc Project 
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In adQbon, on a case-by-case bas& FERC has the power to exempt certam small hydroelectnc projects 
fiom the need to have a license 

In the limited tlme available it is not possible to exarmne all the ddferent types of license, although 
because of the effect of the enwonmental stucfies needed to obtam a license, the hfferences between the 
Merent types of license has narrowed m recent years Subsequent dscussion m ths  section wll focus 
on the license for a Major Unconstructed Project, as ths  is m h e  wth many of the proposed projects 
In Nepal A Major Water Power Project is defined m the FERC regulations as any unl~censed water 
power project that would have a total mstalled generatmg capacity of more than 1 5 MW and would use 
the water power potent;lal of a dam and impoundment whlch, at the tune the appl~cation IS filed, have not 
been constructed 

All license apphcabons have to go through a pre&g three stage consultation process A bnef summary 
of thls process is as follows 

(a) Flrst Stage of Consultatlon 
Submt to all resource agencies and affected InQan tnbes, a descnption of the project, identification 
of the envlronrnent affected, and detalled descnptions of all studes to be performed m preparing 

the license application Followmg agency comment, hold a public meetmg, mcluclmg a site visit 
If proposed studes are agreed to by the agencies, proceed to the second stage of consultation 

(b) Second Stage of Consultatlon 
Conduct all the stuhes and obtm all the information requested by the resource agencies - t h s  can 
take well over a year, especially if a year's worth of baselme data on say water quality or fishenes 
are requested whlch IS almost always the case now Prepare a draft license application, mcludmg 
all proposed mtigation measures, and submt to all resource agencies and affected Inhan tnbes 

(c) Thlrd Stage of Consultatlon 
Resolve comments and file the application wth FERC 

An average license appllcat~on can take three years to submt and FERC may take another two years 
before hcense issue, especially If it IS deterrmned that m addtion to the applicants envlronmental studes, 
they wsh to do thelr own Independent envlronmental Impact assessment 

A l~cense appl~cat~on for a major unconstructed project would be subrmtted under the followmg 
headmgs 
- ht ia l  Statement 
- E ~ b i t  A A descnption of the project 
- E h b l t  B A statement of project operation and resource utilization 
- Exhlbit C The proposed construction schedule for the project 
- Exhibit D A statement of project costs and fmancmg 
- Exhlbit E Environmental Report 

El General description of the locale 
E2 Report on water use and quality 
E3 Report on fish, wldlife, and botmcal resources 
E4 Report on hlstonc and archaeologcal resources 
E5 Report on socloeconormc mpacts 
E6 Report on geologcal and soil resources 
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E7 Report on recreational resources 
a E8 Report on aesthetic resources 
* E9 Report on land use 
* El0 Alternative locations, designs, and energy sources 

El  1 Lrst of literature 
* E 12 Record of correspondence wth each resource agency and affected Inhan Tnbe for each stage 

of consultation 
- Exh~bit F Drawmgs and Supportmg Design Report 
- Exh~bit G Project Map 

Followmg issue of a hcense, a hcensee has up to two years to start construction and upon showmg good 
cause this can be extended for a further two years A license does not requue a power contract to be 
finallzed pnor to issue, but does requre the appropnate State agency to issue a water quality certrficate 
Also, generally, FERC w111 not rssue a hcense unttl all fishery issues have been settled 

6 7 2 Dam Safety 

FERC has a comprehensive dam safety program In addtion to routme mamtenance mspections, 
sigdkant or hgh hazard dams w11 be requlred to have emergency action plans and to be Inspected by 
an ~ndependent consultant on a five-year basis 

6 8 Compar~son w~th Nepal 

6 8 1 L~cense Procedures 

In format, these are very smlar  to the US process The FERC Pre lmary  P e m t  f i d i l hg  much the 
same purpose as the Survey Lrcense m Nepal The FERC License bemg eqtuvalent to the Production 
License mNepal However, one mqor Merence at t h~s  pomt m tune is that the FERC licensmg process 
covers both engneenng and environmental reqwrements whereas the process set out m the Electnc 
Regulation 2050 covers malnly engmeenng aspects 

6 8 2 Dam Safety 

At th~s  pomt Nepal has no real formal dam mspection program m place, although there is reference to 
plant inspection m the regulations 
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7 Conclus~ons and Recommendations 

7 1 General Conclus~ons 

The answers to three questions are cntical to the whole philosophy that EDC should cons~der as plans to 
implement the licensing and oversightlsafety programs are formulated These questions are as follows 
* Why is regulation necessary 7 
* How much regulation is necessary 7 

Why are procedures needed? 

Three of the mam reasons for l~censmg and regulation are as follows 
* To ensure public safety 

Because the Electncity Act 2049 and the resulting Electnclty Regulation 2050 reqwe them 
To ensure, wthout rehevmg the hcensee of any of h s  responsibhhes, that hydroelectnc projects are designed 
and built m such a way as to be safe and reliable sources of power 

Sufficient regulation is necessary to ensure that project. w11 be safe and reliable Ths  is done by provihg 
hcense apphcants wth clear and comprehensive gwdelmes for the licensmg of hydroelectnc facilities and for the 
necessary safety reqwements Then, just sufficient review and oversight 1s reqmed to check that projects are 
bemg adequately planned and constructed and that all safety procedures are m place and are bemg followed 

Procedures are important because they provlde the comprehensive framework for license apphcants and licensees 
to fulfill the requirements of the Electncity Act and to provide safe and reliable generation 

7 2 Overall Recommendat~ons 

The overall recommendations of the Specialist - Power OperationsJSafety are that 
EDC and the pnvate developers of hydroelectnc power generation facilities need to have clear and 
comprehensive gilldelmes for the licensmg of such facilities 

* The overall licensing framework set out m the rules contamed m the document, Electncity Regulation 2050, 
is sat~sfactory However, mdividual stages m the process need arnphfication 

* The regulahons should ensure that adequate stules are performed by license apphcants and that sufficient 
mformation ~s supphed covenng the design procedures and standards to be used for the design, construction, 
and operation phases of hydroelectnc facilities to assist EDC m adequately reviewmg applications and 
making recornmendatlons regardmg the issue of licenses for the construction and operation of generation 
facilities 

* Licenses should contan con&hons that wl1 perrmt EDC to satisfactonly dscharge therr responsibilities for 
regulatory oversight of both the construction and operation of licensed hydro power facilities throughout the 
project license penod 

* The regulat~ons and licenses should contam clauses that adequately address the questions of project and 
public safety 
EDC staff should be quahiid to properly &scharge thelr revlew and oversight responslbilitles, and t r m g  
should be provided to reach and mamtaln the level of expertise necessruy 

* Followmg revlew of these recommen&ons, EDC should formulate a program to study the vanous proposals 
wth a vlew to strengthening the regulations regardmg the review and award of licenses, formalizmg revlew 
procedures mthm EDC, and commencmg the process of establ~stzlng EDC approved guidelmes for safety 
standards and procedures for hydroelectnc projects generally 
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EDC should ob tm from the Nepal Electricity Authority (NEA) all the Design Cntena and Survey 
(Feasibihty Study) Reports relatmg to the exlstmg NEA projects that have Production Licenses and make 
a hsbng of all the standards contamed therem This hstlng should then be analyzed to obtam a pre lmary  
summary of standards to be mttally applied to projects by EDC 
To commence the process of settmg up the necessary ~nfiastructure for regulation, EDC should perform an 
in-house desk study of, say, one exlstmg production license and of one pendmg production license 
application Thls m-house study should exarmne the complete licensmg process .from survey license 
application to the operation phase, notmg what documents have been or should have been received, who 
rev~ewed or would have revlewed what, what mtrucbons on mspectlon are available m-house to lnstruct~ons 
to EDC mspection staff and so on 

7 3 Measures for lnst~tut~onal Strengthen~ng 

Specific recommendations for mcorporatmg m the regulations or m EDC procedures are as follows 

7 3 1 Survey L~cense Appl~cat~on 

Additional engmeenng mformation for evaluating the application should be prov~ded as follows 
- A wntten descnption of the proposed project, speclfymg and mcludmg, to the extent possible the 

number, phys~cal composition, dunensions, and general configuration of any dams, spillways, 
penstocks, powerhouses, tadraces or other proposed structures that would be part of the project, the 
estimated number, length, voltage, and mterconnections of any pnmary transmssion lmes that 
would be part of the project, the total est~mated average annual energy production and Installed 
capacity (provide only one energy and capaclty value), the hydrauhc head for estmatmg capacity 
and energy output, and the esbmated number and rated capacity of any turbmes and generators that 
would be part of the project, and a wntten descnpbon of stuhes conducted or about to be conducted 
wth respect to the proposed project, mcludmg field studes 

- Thls descnption should mclude items as follows 
Any studies, mvestigatlons, tests, or surveys that are proposed to be carned out, and any that 
have already taken place, for the purposes of determmmg the techcal, economc, and financial 
feasibhty of the proposed project, talung mto consideration its environmental Impacts, and of 
prepanng an applicahon for a production license for the project 
An mdcabon of the approx~rnate locations and nature of any new roads that would be bwlt for 
the purpose of conductmg the studes 
For new dam constmcbon, a descnptlon, mcludmg the approxunate location of any field study, 
test, or other activity that may alter or dsturb lands or waters m the vicmty of the proposed 
project, mcludmg flood plalns and wetlands together wth descnptions of measures that would 
be taken to mumme any such dsturbance and measures that would be taken to restore the 
altered or dsturbed areas 
A proposed schedule m the form of a chart or a graph shomg the mtervals at whlch the stuhes, 
mvesttgations, tests, and surveys mentioned above are proposed to be completed The total 
duration of thls schedule must not exceed the proposed term bemg requested for the survey 
license 

- A statement of costs and financmg, specifying and mcludmg the estimated costs of carryrng out or 
prepanng the stuhes, mvesbgatlons, tests, surveys, maps, plans, or specifications ~denhfied above, 
the expected sources and extent of fmancmg available to the apphcant to cany out or prepare the 
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studies, weshgations, tests, surveys, maps, plans, or specifications identified above, and a 
descnptlon of the proposed market for the power generated at the project 

7 3 2 Survey Report 

The survey report should conslst of items mcludmg, but not llmted to the follomg 

(a) Executive Summary 
Introduction 

* Project Purpose and History - Alternative Conceptual Project Arrangements 
Energy Production Analyses - Companson of Alternatives 
Site Charactenstics - Engmeenng 

* Site Charactenstics - Env~onmental 
* Detaded Project Description 

Construct~on Aspects 
Plant Operation 
Summary and Conclus~ons 

The survey report should contam as a mmunum the followmg information 

(b) Description of Selected Project 
The physical composihon, drmensions, and general configuration of any dams, spillways, penstocks, 
powerhouses, tailraces or other structures proposed, the normal maxtmum water surface area and 
normal m m u m  water surface elevabon, gross storage capacity of any mpoundments, the number, 
type and rated capaclty of any proposed turbmes or generators, the number, length, voltage and 
mterconnec~ons of any pnmary transmsslon hes,  and the descnptlon of any adhtional mechmcal, 
electncal, and transrmssion equipment 

(c) Project Operation and Resource Utilization 
A descnphon of each altematlve site considered m selectmg the proposed site, a descnptlon of any 
alternabve fachty deslgns, processes, and operabons that were considered, a statement as to whether 
operahon of the power plant wdl be manual or automatic, an estmate of the annual plant factor, and 
a statement of how the project wll be operated dumg adverse, mean, and hgh water years, an 
estimate of the dependable capacity and average annual energy production m lulowatt-hours (or 
mechmcal eqwvalent), supported by the follomg data 
* The mmmum, mean, and m m u m  recorded flows m cubic feet per second of the stream or 

other body of water at the power plant mtake or pomt of &version, wth a ~pec~ca t ion  of any 
adjustment made for evaporation, leakage, nuurnurn flow releases (mclubg durat~on of 
releases) or other reductions m ava~lable flow 
A flow durabon curve lnQcatlng the penod of record and the gaugmg statlons used m denvmg 
the curve 

* Specification of the cntlcal streamflow used to d e t e m e  the dependable capacity 
An area-capacity curve showmg the gross storage capacity and usable storage capacity of the 
mpoundrnent, wth a rule curve showmg the proposed operabon of the impoundment and how 
the usable storage capacity is to be utllized 
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The esmated hydraulic capacity of the power plant m tenns of flow and efficiency (cubic feet 
per second at one-half, M, and best gate), and the correspondmg generator output m hlowatts 
A tailwater ratmg curve 
A curve showmg power plant capability versus head and specifying m w u m ,  normal, and 
mmmum heads 

1 
Additional engmeemg mforrnation should be provided to support the appllcatlon is as follows 
- A construction schedule whch should contam the proposed commencement and completion dates 

of construction and the proposed commencement date of fust commercial operation of each new 
major facility and generatmg un~t  

- Drawmgs whlch should show all major project structures m sufficient detail to provide a full - 

understandrng of the project, mcludmg 
Plans (overhead view) - 
Elevations (front vlew) - 
Profiles (side view) 
Sections 

These drawmgs are to be updated and submtted to EDC for review pnor to commencement of any I 

construction of the project 

In addtion the applicant should fum~sh, as a nununurn, the followmg supportmg lnfonnatlon to 
demonstrate that the proposed structures are safe and adequate to fulfil theu stated hct lons and should 
submt such mformatton m a separate report at the tune the application 1s filed Tks supporting design 

/ report should mclude 
- An assessment of the smtability of the site and the reservou nm stability based on geological and 

subsurface mvestigations, mcludmg mvestigations of sods and rock bonngs and tests for the 
evaluabon of all foundabons and construcbon matenals sufficient to d e t e m e  the locatlon and type 
of dam structure slutable for the site 

- Copies of bonng logs, geology reports, and laboratory test reports 
- An identification of all borrow areas and quany sites and an estunate of reqwred quantities of 

suitable construction matenals 
- Stabd~ty and stress analyses for all major structures and cntical abutment slopes under all probable 

loadmg condtions, mcludmg seismc and hydrostatic forces mduced by water loads up to the - 

Probable Maxmium Flood as appropnate 
- The basis for detmnmbon of seismc loadmg and the Spillway Design Flood m sufficient detail to 

p e m t  Independent staff evaluation -- 

This report should be submtted at the same tune as the prellrmnary and final design drawmgs are 
subrmtted to EDC for review If the report contarns prelmnary drawmgs, it should be des~gnated as a 
"Prel~mmary Supportmg Design Report " 

- 
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7 3 4 Preconstructron 

A Design Cntena Document should be submtted as soon as possible after the award of the production 
license Contract drawmgs and specifications should be submtted pnor to commencement of 
construction Designs of contractor-designed cofferdams and deep excavations together mth a letter 
from the licensee mhcatmg that he has reviewed and approved the designs 

(a) lnspect~on 
For major projects under construction, EDC w11 mpect the work m progress on a monthly basis 
However, more frequent mpections mll be performed by EDC where unusual problems are 
encountered Fewer frequent mspections may suffice dunng penods of work mtermption, wmter 
slowdowns, or where the degree of complexity of work m progress mhcates less mtensive Inspection 
would be appropnate Unannounced construction inspections may be made when necessary to 
investigate compliance matters or to ensure that construction activities are consistent wth  sound 
engmeenng 

(b) Qual~ty Control and lnspect~on Program 
The licensee should be reqwed to submt to EDC for approval, a quahty control and Inspection 
program for the construchon commensurate wth the scope of work If construction is performed by 
a construction contractor, then quality control lnspection must be performed by the hcensee, the 
design engmeer, or an ~ndependent firm, other than the construction contractor, drrectly accountable 
to the licensee The mtent of this requrement is to make certam that the personnel responsible for 
quality control mspection are mdependent fiom the personnel who are responsible for the 
consttuchon The mpechon program orgamzation, and personnel should be the subject of penodc 
revlew and evaluation to deterrmne effect~veness and the need for any changes 

(c) Sed~ment and Erosion Control Measures 
Licensees should Implement and mamtam appropnate erosion control and other measures to prevent 
an envronmental degradation of streams dunng construction The quality control mspection 
program and momtonng program should mclude provision for the preparation of a monthly 
construction report that addresses means for ensunng proper construction practices that w11 
mmmnze erosion and other envronmental problems d m g  construction 

Specifically, such quality control programs should mclude 
- Inspecbon and monltormg of erosion control and other measures that would be reqwed for the 

protechon of the enwonmental mtegnty of streams and other areas affected by the construction 
(An example of other problems would be slde-castmg excavated matenals mto streams) 

- Provision m the monthly construction mspection reports for hscuss~on of eroslon control and 
other measures and ther effecbveness The monthly construct~on Inspection reports should also 
Include a discussion of any mstances where sedlrnents or other construction hscharges entered 
the stream(s), the extent of discharges, an assessment of any damage to the stream(s) and 
corrective actions taken, mcluhg  measures to prevent fUrther problems 

(d) Temporary Construct~on Emergency Act~on Plan 
The licensee should be requlred to submt a temporary construction emergency action plan where 
construchon of a temporary or permanent cofferdam or large sedment control structure would create 
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a temporary impoundment whch mght endanger consbuchon workers or othemse endanger publlc 

\ 
health or safety should the mpoundmg structure fail 

I 

The temporary construction emergency actlon plan should be submtted for regulatory revlew and 
evaluauon pnor to start of construction 

i 

7 3 6 Operation 

Generally, the regulatory agency should mspect constructed projects for whch a production license has 
been issued and whch are now m operation to see that 
- They are bemg properly mamtamed to assure the contmued safety of the structures 
- No unauthorized mo&fications have been made to the projects 
- The project IS bemg operated efficiently and safely and m compliance wth the terms of the llcense 

mcludmg compliance wth reqwements related to environmental matters, publlc use, and safety 

Typrcally, such mspection w11 be performed once a year However, when unusual con&tlons are 
encountered, inspections may be at more fiequent mtervals Normally, a special lnspectlon of a project 
w111 be made followmg an unusual occurrence, such as an earthquake, slide, or a sigmficant change m 
a seepage condtion fiom a dam or other water retamng structure 

7 3 7 Dam Safety 

(a) Hazard Class~f~catlon 
An important parameter m dam safety analysis of a project is the hazard potenbal classification 
whch d e t e m e s  the level of engmeenng revlew and the cntena that are applicable Therefore, ~t 
is cntical to d e t e m e  the appropnate hazard potential of a dam, because ~t sets the stage for the 
analyses that must be completed to properly evaluate the structural mtegnty of any dam 

(b) Routine Operation lnspect~on A 

Normally, all high and sigmficant hazard dams wdl be mspected once a year, however, when unusual 
conditions are encountered, mspections may be at more fiequent mtervals Normally, a special - .' 
lnspecbon of a project wl1 be made follolvlng an unusual occurrence, such as an earthquake, sllde, 
or a sqpficant change m a seepage condtion The operation mspection frequency for a low hazard 
potenhal dam wdl be at least biemally for dams that are 25 feet or hgher or have a storage capaclty 
of 50 acre-feet or more Smaller dams that do not meet the above cntena wll  be mspected at least 
tnenmally 

(c) Independent Consultant's Safety lnspect~on 
It IS mternational practlce wth sigmficant and hgh hazard dams to retam a qualified mdependent 
consultant to conduct a complete mspection of the project works, excludmg transmssion lmes and 
generating eqmpment, to d e t e m e  whether there are any current or potential deficiencies m the - 
condhon of project structures, quahty and adequacy of mamtenance, or methods of operation, whch 
mght endanger public safety Such an mspection is usually performed at mtervals of 5 years . 
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(d) Emergency Act~on Plans 
The pnmary purpose of an emergency action plan (EAP) IS to provide operatmg and mobilization 
procedures to be followed m case of an emergency An emergency 1s defined as an mpendmg or 
actual sudden release of water at the project caused by natural cfisaster, accident, or failure of the 
project works 

The EAP should be designed to, among other h g s ,  provide an early warntng to upstream and 
downstream mhabitants, property owners, recreation users, and other persons m the vicll~lty of the 
project or dam potentially endangered m case of an emergency Notification procedures for such 
parties should be established and coordmated wth appropnate agencies responsible for dsasters 
or emergencies, cornmumty officials, and recreation facility operators 

To ensure that EDC staff have the relevant expertise necessasy and mamtam that expertise, t r m g  should be 
arranged m the followmg activities 
+ Regulatory Revlew and Compliance Momtonng 

Operation and Mamtenance Procedures 
Dam Safety 

+ Emergency Action Plans 

This t r m g  should be both formal and on-the-job and where posslble should mclude penods of work wth 
estabhshed regulatory enbhes m other countries, such as the US Federal Energy Regulatory Commssion, so that 
expenence is gamed m the orgmzation and performance of the regulatory h c h o n s  

7 5 Safety/Gu~del~nes Standards 

There are many standards and procedures muse around the world As EDC's expenence both Wlth pnvate power 
projects and wth the reqwements of regulatory review and oversight grows, ultunately EDC wll  establish detail 
standards and procedures relatmg to the parbcular needs of Nepal In the meantme it is suggested that standards 
and procedures should be m llne wth those used on an mtemational basls, such as those fiom Germany, the 
United Ihgdom, or the United States It should be noted m h s  connection that it has taLen the U S Federal 
Energy Regulatory Commssion some ten years to establish thelr own evaluation gudelmes for safety standards 
and that even now these are not yet complete The FERC gwdehes so far relate m a d y  to dams and to emergency 
acbon p l m g  The gudelme on water condmts IS to be published shortly and at this tune there is no gudelme 
specifically for power stations 

Preparabon of reports should be standardmxl to ensure that standards and cntena are consistent, and that stumes 
are comprehensive and balanced, wth all Nepal issues adequately accounted for Ths  \ivlll also ensure that, where 
appropnate, common methodologes are followed for smlar  items on chfferent projects 

It IS expected that EDC wdl gradually develop those standards and codes most applicable to hydroelectnc projects 
m Nepal and wdl ultmately mdr& these m the regulations, licenses, and procedures ansmg out of Electncity Act 
2049 

It is recommended that EDC set up a library of standards, codes of practice, design manuals, and other documents 
relatmg to the subject of the licensmg and safety of hydroelectnc projects 
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