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Pre-processing module of HEEP 
 

1. Procedure to start the programme 
Select- Start, HEEP, HEEP-PRE 
 
The programme starts with the following screen 
 

Figure 1-1: Startup screen 
 
The start-up screen gives user two options to proceed further. These options are 
 

(i) Build a new case for evaluation- Click ‘Build new case for evaluation’ 
 
User has to provide technical details, cost details and time schedules when this option is 
chosen. This information can either be read from the existing library files or fresh data 
can be input and a new library file can be generated. 
 

(ii) Read an existing case - Click ‘Read Existing Case’ 
 
If user has already worked on a case, relevant data/information can be read from the case 
file. The file is stored in “<application path>\DataBase\Cases\”. Here application path is 
the location where “HEEP-PRE.EXE” file is located. 



2. General procedures 

2.1. Editing procedure: 
 
All the information required for analysis is to be entered in a text box or in cells of a 
table. 
 

2.1.1. Procedure for individual text boxes: 
 

• Click in the text box and insert or edit contents of the text box. 
 

2.1.2. Procedure for tabular entry: 
 

• Click the cell to be edited 
• A text box will appear at cell location along with two buttons “ ” and “X”. 
• Only active text boxes can be edited. (a cursor “⏐” appears in the text box when it 

is active). If the test box is not active then click once in the text box. 
• Insert/Edit contents of the text box and click “ ” button to effect the changes 

made 
• To discard without effecting any changes, click “X” button 

 
 

2.2. Procedure to store data: 
 
Definition of storing data: 
 
Storing the data implies loading it in the working memory. It will remain in memory till 
execution of programme is not terminated. Once the programme is terminates, user will 
lose all modifications made. 
 
Click command button starting with the word “Store” 
 
Example: If user wants to store technical details of Nuclear Power Plant then the 
command button “Store Technical Details of NPP” 
 
 



 Figure 2-1: Example to show buttons to 'store data' and 'update database' 
 

2.3. Procedure to update database: 
 
Definition of updating database: 
 
Updating database implies storing data in library files. If user terminates the programme 
and user wants to use modified/edited data once again, it can be retrieved the next time 
programme is used. 
 
Click command button starting with the word “Update” 
 
Example: If user wants to update technical details of Nuclear Power Plant then the 
command button “Update NPP ” 
 
 
 

2.4. General tips: 
• As a minimum, always “store” the data before proceeding to next step. Unless 

data is stored, edited/ modified information will not be effective. 
• If user wants to retrieve the data in future, the modified /edited information must 

be updated in the database by clicking “Update Database” button. 
 
 



3. Important steps for executing HEEP: 
Step Description of action Reference section 

in manual 
1 Read data from data base OR  

Create new data base 
4, 4.1, 4.2 

2 Enter details of nuclear power plant  
2.1 Enter or Edit Technical Details of nuclear power plant 5.1, 5.1.1 
2.2 Enter or Edit Time Schedule for nuclear power plant 5.2 
2.3 Enter or Edit General cost details 5.3.1 
2.4 Enter or Edit Capital cost details for nuclear power plant 5.3.2, 5.3.2.1, 

5.3.2.2, 5.3.2.3 
2.5 Enter or Edit cost details for Front End of Fuel Cycle  5.3.3.1 
2.6 Enter or Edit cost details for Back End of Fuel Cycle  5.3.3.2 
2.7 Enter or Edit cost details for Consumables and locked in inventory 

for nuclear power plant 
5.3.3.3 

2.8 Enter or edit Operation and Maintenance (O&M) cost for nuclear 
power plant 

5.3.3.4 
5.3.3.4.1 
5.3.3.4.2(a) 

2.9 Enter or Edit Decommissioning cost details for nuclear power 
plant 

5.3.4, 5.3.4.1, 
5.3.4.2.1 

3 Enter details of hydrogen generation and storage plant  
3.1 Enter or Edit Technical Details of hydrogen generation plant 5.1, 5.1.2 
3.2 Enter or Edit Time Schedule for hydrogen generation plant 5.2 
3.3 Enter or Edit General cost details 5.3.1 
3.4 Enter or Edit Capital cost details for hydrogen generation plant 5.3.2, 5.3.2.1, 

5.3.2.2, 5.3.2.2.1, 
5.2.3.2.1(a) to (c), 
5.3.2.3 

3.5 Enter or Edit cost details for Consumables and locked in inventory 
for hydrogen generation and storage plant 

5.3.3.3 

3.6 Enter or edit Operation and Maintenance (O&M) cost for 
hydrogen generation plant 

5.3.3.4, 5.3.3.4.1, 
5.3.3.4.2(b) 

3.7 Enter or Edit Decommissioning cost details for hydrogen 
generation and storage plant 

5.3.4, 5.3.4.1, 
5.3.4.2.2 

4 Enter details of hydrogen transportation and distribution facility  
4.1 Enter or Edit Technical Details of hydrogen transportation  5.1, 5.1.3 
4.2 Enter or Edit Time Schedule for hydrogen transportation 5.2 
4.3 Enter or Edit General cost details 5.3.1 
4.4 Enter or Edit Capital cost details for hydrogen transportation 5.3.2, 5.3.2.1, 

5.3.2.2, 5.3.2.2.2, 
5.2.3.2.2(a) to (b), 
5.3.2.4 

4.5 Enter or Edit cost details for Consumables and locked in inventory 
for hydrogen transportation facility 

5.3.3.3 

4.6 Enter or edit Operation and Maintenance (O&M) cost for 
hydrogen transportation 

5.3.3.4, 5.3.3.4.1, 
5.3.3.4.2(c) 

4.7 Enter or Edit Decommissioning cost details for hydrogen 
transportation and distribution facility 

5.3.4, 5.3.4.1, 
5.3.4.2.2 



 

4. Options of building new case: 
User can build a new case for evaluation using two methods: 
 

(a) Reading required information from library files and editing it accordingly. 
(b) Building new library file by entering fresh data. 

 

4.1. Reading information from library file 
Required information can be read from the library of files in the database. A message box 
pops up providing the steps to read information from database. A list of available files in 
the database is provided in the list box highlighted with the ‘blue ovals’ in the Figure 4-1. 
Important parameters of the library file are shown in a table after selecting library file. 
User can decide on using the selected library file or create a new one. 
 

Figure 4-1: Option of building new case by reading information from library files 
 
In the current example, sample library files viz. ‘AAA’ for nuclear power plant, ‘BBB’ 
for hydrogen generation station and ‘CCC’ for hydrogen transportation facility are 
selected. In order to choose the file from the available library, information on important 
parameters is displayed in tabulated manner as described in the Figure 4-2. This would 
help the user to select the closest case. After selecting library files, “Proceed” button is to 
be clicked to move to next step. 
 



Figure 4-2: Parameters of the selected library file 
A flowsheet of main components of nuclear hydrogen generation and distribution is 
shown in Figure 4-3. Expenditures are shown in black color and revenue components are 
shown in violet color. Flow of energy forms is shown in green color.  
 

Figure 4-3: Flowsheet showing editable elements when data read from library files 



 
User is required to edit/enter information in specified format for three main components 
for each plant or facility that affects the economics of nuclear hydrogen generation. These 
three components are (a) Technical details, (b) Time periods of various events and (c) 
different cost components. Click appropriate button to view or edit the data. 
 

4.2. Building new library file by entering fresh data 

Figure 4-4: Option of building new library file 
 
If the desired system has not yet been saved as a file in the database, user has to create 
new file for ‘Nuclear Power Plant’ or ‘Hydrogen Generation Station’ or ‘Hydrogen 
Transportation’. For creating a new file, user has to select “Add new library file to 
database” and then click “Proceed” button. The programme prompts the user to provide 
a small descriptive name for the nuclear power plant or hydrogen generation station or 
hydrogen transportation facility. This small name will form the prefix of the filenames 
generated and stored after user provides relevant information. An example is shown in 
the following diagram. 
 
After providing the required cryptic name/s for nuclear power plant or hydrogen 
generation station or hydrogen transportation facility, user will be prompted to enter 
“Technical Data” for nuclear power plant. 
 
 



Figure 4-5: Flowsheet showing editable elements when data read from library files 
 
 



5. Add/view/edit parameters affecting hydrogen generation: 
5.1. Technical details: 
To add or edit or view technical details of plants and facilities for hydrogen generation: 
 

• In the window showing flowsheet click the button ‘Technical details of Nuclear 
Power Plant’ or ‘Technical details of H2 Generation & Storage Plant’ or 
‘Technical details of H2 Transportation & Distribution’. 

To go to flowsheet  
o From pull down menu click ‘Go to’ - ‘Flowsheet’  

OR 
• Click ‘Go to’ > ‘Technical Details’ from pull down menu 

 
The relevant frame (corresponding to nuclear power plant or H2 Generation & Storage 
Plant or H2 Transportation) will be active and rest will be inactive. In the following 
Figure 5-1, frame corresponding to nuclear power plant is active and remaining frames 
are inactive. 
 
Users have to provide relevant technical details in corresponding cells of the tables and 

s 

storage, and hydrogen transportation 

click radio buttons to select their options. The procedure for providing data in the table i
anual. given in section 2.1.2 of this m

 

Figure 5-1: Technical details of nuclear power plant, hydrogen generation and 



5.1. Technical details of Nuclear Power Plant 
 

1. 

tails’ from pull down menu (If user is entering details 

R
 
Click “
“Technical Details of Nuclear Power Plant” on screen showing flow-sheet 

Click ‘Go to’ > ‘Technical De
relevant to nuclear power plant) 
 
O   

Go to” > “Flowsheet” from pull down menu followed by clicking the button 

 
User has to nts in the text boxes: 
 
 R a R for Liquid Metal 

ted that the above details are required for information only and does not 

 hydrogen generation, if nuclear power plant generates electricity then click 
the check box corresponding to “Electricity” under “Other application of NPP” before 
entering other parameters listed in the Table 5-1 (Refer Figure 5-1). If the check box is 
clicked at later time, it is likely that all entered parameters may be reset to ‘0’. 

 provide following technical det of nuclear power plaails 

e ctor Type e.g. HTR for High Temperature Reactor, LM•
Cooled reactor, GCR for Gas Cooled Reactor etc. 

• Reactor Class e.g. PBR for Pebble bed type, PMR for Prismatic core type, LCR for 
Lead cooled reactor etc. 

 
t may be noI

contribute to cost calculation of nuclear hydrogen generation. 
 
• Number of units generating nuclear power in a plant 
 
Apart from

 

Table 5-1: Technical details of Nuclear Power Plant 

Sl. Parameter Unit Variable name 
1 Rated thermal Power from one unit of nuclear plant MWth Power_Th 
2 Thermal efficiency to produce electricity % Efficiency 
3 Total Electric Power generated by one unit Mwe Power_E 
4 Unit capacity factor of nuclear power plant % CapFactor_NPP 
6 Unit availability factor of nuclear power plant % AvailFactor_NPP 
7 Thermal Power available from one unit for 

Hydrogen Generation  
MWth PowerThforH2Gen 

 
If thermal power available per unit of nuclear power plant for hydrogen generation is 
more than the maximum thermal capacity of that unit then, programme will reduce the 
value of thermal power for hydrogen generation to maximum quantity of thermal power 
generated by single unit of nuclear power plant. 

using the formula: 

 
The maximum amount of thermal energy generated by nuclear power plant is calculated 

100
_*__ NPPCapFactorThPowerNPPerThermalpow =  



If user selects electricity generation as another application, the net electricity generated is 
alculated using:c  ( ) NPPEfficiencyGenHPowerThforThPowerEPower _*2__ −=  

 

5.1.1.1. Next step after providing technical details for nuclear power plant 
 
Click the button “Proceed to next step (Add / View / Edit Time schedules)” to enter 
various milestones of nuclear power plants and time periods. (Refer Figure 5-1) 
 

5.1.2. Technical details of Hydrogen Generation and Storage Plant 
 
Click ‘Go to’ > ‘Technical Details’ from pull down menu (If user is entering details 

evant to hydrogen generation and storage plant) rel

R
 
O   
 
Click “Go to” > “Flowsheet” from pull down menu followed by clicking the button 
“Technical Details of Hydrogen Generation and Storage Plant” on screen showing 
low-sheet f

 

5.1.2.1. Technical details of Hydrogen Generation Unit 
Even though the programme has been developed for estimation of cost of nuclear 
hydrogen generation, user can select the location of hydrogen generation plant from two 
options. 
 

(a) Co-located plant- in this option the thermal energy and electricity (if generated) is 

b  NPP- in this option thermal energy and city id. 
e n ear 

e l lected clicking Option button for 

obtained from the nuclear power plant. 
( ) Away from electri  are taken from gr

nucl(Since the programme has been developed for 
at NPP is providing energy for hydrogen 

stimatio of cost of 
hydrogen generation, it is considered th
generation) 

 
Th ocation of hydrogen generation plant can be se by 
‘Co-located with NPP’ or ‘Away from NPP’.  
 

 user selects option (a), the programme internally checks total energy balance. If total 

 in the text box provided to enter 

r has to provide following information in the cells of the table. 

If
electricity required for hydrogen generation and transportation exceeds net electricity 
generated by nuclear power plant, programme assumes that the excess electricity will be 
obtained from the grid. 
 

ser has to enter number of hydrogen generating unitsU
this information. 
 
Apart from this, use



 

Table 5-2: Technical details of Hydrogen Generation and Storage Plant 

Unit Variable name Sl. Parameter 
1 Rated annual hydrogen generation  Kg/unit H2GenCap 
3 Efficiency of hydrogen generation process % Efficiency_H2GP 
4 Unit capacity factor  % CapFactor_H2GP 
5 Unit availability  % AvailFactor_H2GP 
6 Max. process thermal power required by each unit MWth PowerTh_H2GP 
7 Max. process electricity required by each unit MWe PowerEforH2Gen 
 Non-process electricity required by each unit Mwe PowerE_NonProcess
 
The programme checks for energy balance. The maximum level of thermal power 
required by each unit is determined using following formula: 
 

4.0
20.142*

100*100
2*2_*2 GPPowerEforH
GPrHAvailFactoGPHCapFactorGenCapH

−
 

2_*8760*3600

2_

GPhEfficiency

GPHrTh =

 
rogen is 142 and, the thermal 

has entered maximum process thermal power (PowerTh_H2GP) less than 
aximum level of thermal power required by each unit (PthHPMax) to generate 

ma
as the rated annual hydrogen generation capcity), then programme will change the value 
of 
program
require
all units of nuclear power plants are generating less thermal power, the programme 

rompts user to check technical data. In such case user can change one or more 

a. Rated annual hydrogen generation of each unit 

n 
e. Maximum process electricity 

Powe

 

In this formula it is assumed that the calorific value of hyd
efficiency to generate electricity is 40%. 
 
If user 
m

ximum amount of hydrogen (depending on unit capacity and availability factor as well 

maximum process thermal power to maximum level of thermal power. The 
me also checks if all units of nuclear power plant can deliver thermal power 

d for desired level of hydrogen generation by all units of hydrogen generation. If 

p
parameters from following list: 
 

b. Rate power generation by each unit of nuclear power plant 
c. Efficiency of hydrogen generation process 
d. Unit capacity and/or availability factors of nuclear power plant and/or hydrogen 

generation statio

 
 



5.1.2.2. Technical details of Hydrogen Storage Unit 

a
(b
(c

er e of three options by clicking t approp  
ovi

Three storage options are available for hydrogen storage.  
 

( ) Gaseous storage 
) Liquid storage 
) Metal hydride storage 

 
Us  can opt from on he riate Option Button
pr ded for type of hydrogen storage. 
 

5.1.2 of hyd

n for storage of hydrogen 

Sl. Parameter Unit Variable name 

.2.1. Technical details of gaseous storage rogen 

Table 5-3 gives a list of the technical parameters concerning gaseous storage 

able 5-3: Technical parameters affecting cost of hydrogeT
in gaseous form  

1 Storage pressure MPa H2ComPr 
2 Hydrogen storage capacity kg H2StoreCap 
3 Hydrogen storage compressor power kWe H2ComPower 
4 Cooling water requirement for compressor Lit/hr H2CoolWater 
 
User can enter these parameters as user specific parameters. However, programme can 
calculate these parameters if user provides input for Hydrogen Storage period (variable 
name- H2StoreTime) in hours. To use this option, click radio button “Use in-built 
formulation for storage parameters”. 
 
Formula used for calculation of storage capacity is: 
 

8760
2*22 GenCapHStoreTimeHStoreCapH =  

 
Formula for calculation of compressor power is: 

⎟⎟
⎠

⎞⎛ −

=

1

*22
γ

NStagesGenCapHComPower
⎜⎜
⎝

−

⎟
⎠
⎞

⎜
⎝
⎛

⎟⎟
⎞

⎜⎜
⎛ 1

*

Pr
Pr2****

λγ NStages

Gen
ComHTR  

Wh
 
γ = 
R = Gas constant (4124 J/kg.K) 
T = m

en  = re (assumed to be atmospheric pressure) 
stages = Number of stage of compressor  

1 if H2ComPr < 0.5 Mpa 
2 if 0.5 Mpa < H2ComPr < 5 Mpa 
3 if H2ComPr > 5 Mpa 

H
⎠⎝ −1γ

ere, 

Adiabatic index (1.4) 

 Te perature (290 K) 
Pr  Hydrogen generation pressuG

N



 
Formula used for calculation of cooling water requirement for compressor is [1]: 
 

2.2
50*2ComHCoolWater =2 PowerH  

 

ated to hydrogen storage in liquid form affecting 
tal cost of hydrogen. 

torage of hydrogen in 

5.1.2.2.2. Technical details of storage of hydrogen in liquid form 

Table 5-4 gives technical parameters rel
to

Table 5-4: Technical parameters affecting hydrogen cost s
liquid form  

Sl. Parameter Unit Variable name 
1 Hydrogen storage capacity kg H2StoreCap 
2 Hydrogen storage liquefaction power kWe H2LiqPower 
3 Cooling water requirement for liquefaction Lit/hr H2CoolWater 
 
User as user specific parameter oweve  can 

lcu input given in T -5. To use this option, 
ck storage par s”.

Unit Variable name 

can enter these parameters s. H r, programme
ca late these parameters if user provides able 5
cli radio button “Use in-built formulation for ameter  
 

Table 5-5: Technical inputs required for calculation of parameters of hydrogen 
storage in liquid form affecting cost of hydrogen 

Sl. Parameter 
1 Hydrogen storage period Hours H2StoreTime 
2 Hydrogen storage liquefaction energy KWh/kg of H2 H2LiqEnergy 
3 Cooling water requirement for liquefaction Lit/kg of H2 H2CoolWaterR 
4 Boil off rate %/day H2BOR 
 

he storage capacity is calculated using the following formula: T

8760
2*22 GenCapHStoreTimeHStoreCapH =  

 
Formula for calculation of liquefaction power is[1]: 

⎟
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⎠
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8760
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StoreTimeHBORH
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n of cooling water requirement for liquefaction is[1]: 
 
Formula used for calculatio

CoolWaterRHeCoolWaterH 11*2 ⎜
⎜
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5.1.2.2.3. Technical details of storage of hydrogen in the form of metal hydrides 

e stored 
 the hydride form. 

 

able 5-6: Technical parameters affecting hydrogen cost for hydride storage 

Variable name 

T
in

able 5-6 gives a list of the technical parameters when hydrogen is proposed to b

T

Sl. Parameter Unit 
1 Hydride Storage capacity kg H2StoreCap 
2 Hydride storage cooling water Lit/hr H2CoolWater 
3 Hydride storage heating power kWheat HydHeatPower 
 
User can enter these parameters as user specific parameters. However, programme can 

 c e parameters, if user provides input given i e 5-

 u  “Use in-built formulation for storage 
ram

also alculate thes n Tabl 7. 
 
To
pa

se this option click radio button
eters”. 

 

Table 5-7: Technical inputs required for calculation of parameters affecting cost of 
hydrogen when stored in hydride form  

Sl. Parameter Unit Variable name 
1 Hydride Storage period Hours H2StoreTime 
2 Hydride Cooling  Lit/kg of H2 H2CoolWaterR 
3 Hydride heating  kJ/kg of H2 HydHeatEne 
 

eTh  s d using following f is: torage capacity is calculate ormula 
 

8760
2*2 StoreCapHStoreTimeHtoreCap =  2S

dride formation is [1]: 

irement for conversion of hydrogen 

 

ion and 
storage facility 

 
lick the button “Proceed to next step (Add / View / Edit Time schedules)” to enter 

 

H

 
Formula used for calculation of cooling water requirement for hy
 

CoolWaterRHStoreCapHCoolWaterH 2*22 =  
 
Formula used for calculation of thermal energy requ
from hydrides is [1]: 

HydHeatEneStoreCapHerHydHeatPow *2=  
 

5.1.2.3. Next step after providing technical details for hydrogen generat

C
various milestones of hydrogen generation and storage plants and time periods.



 

5.1.3. Technical details of Hydrogen Transportation 
 
Click ‘Go to’ > ‘Technical Details’ from pull down menu (If user is entering details 

 

ick  pull down menu followed by clicking the button 
ec nsportation and Distribution” on screen showing 

ow-sheet 

relevant to hydrogen transportation facility) 
 
OR 
 
Cl  “Go to” > “Flowsheet” from
“T hnical Details of Hydrogen Tra
fl
 
User can select transportation of hydrogen from following two options:  
 

(a) Pipeline transportation 
(b) Transportation in a vehicle 

 
User can opt from one of the two options by clicking the appropriate Option Button 
provided for type of hydrogen transportation. 
 

5.1.3  Hydrogen Transport rough pipel
ble l parameters of transportati  thro

bl nputs required for calculation of parameters affecting cost of 

l. Parameter Unit Variable name 

.1. Technical details of ation th ine 
Ta  5-8 gives technica on of hydrogen ugh pipeline. 

Ta e 5-8: Technical i
hydrogen when stored in hydride form  

S
1 Transportation distance m H2TransDist 
2 Equivalent diameter of pipeline m H2PipeDia 
3 Supply pressure MPa H2TransPres 
4 Compressor power for transportation kWe H2TranPower 
 
User can enter these parameters as user specific parameters. However, programme can 
lso calculate supply pressure and compressor capacity for generating this supply 

o use this option, click radio button “Use in-built formulation to calculate pipeline 
transportation parameters”. 

a
pressure, if user provides additional inputs listed in Table 5-9. 
 
T

 

Table 5-9: Technical inputs required for calculation of parameters affecting cost of 

l. Para Unit Variable name 

hydrogen when stored in hydride form  

meter S
1 Transportation temperature K H2TransTemp 
2 Delivery pressure MPa H2TransPrDel 
3 Friction factor  H2FricFact 



 
Following formula is used for calculation of supply pressu
torage end [1] 

re at hydrogen production and 
s
 

2
2

Pr2
2

2***2*2*4

Pr2 esTransH =

DelTransH
PipeDiaH

TransTempHRFluxTransDistHFricFactH
+

 

 = Gas constant (4124 J/kg.K) and

 
Where, 

2GenCapH

 R
22* PipeDiaHΠ

4

8760*3600flux =  

 
Fol ulation of capacity compressor required for hydrogen 

ansportation [1] 
lowing formula is used for calc

tr
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

−
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1
*

1
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⎠
⎜
⎝⎟⎟

⎠⎝ Pr
***

1 Atm
TR  

Where, AtmPr is atmospheric pressure. 

l eters affecting cost of hydrogen transported in vehicles 

. Unit V e 

 

5.1.3.2. Technical details for vehicular transportation of hydrogen  
User is required to provide technical parameters listed in Table 5-10 related to 
transportation of hydrogen in vehicles. 

Tab e 5-10: Technical param

Sl Parameter ariable nam
1 Transportation distance m H2TransDist 
2 Capacity of vehicle kg TransVehSpeed 
3 Mileage of vehicle Km/lit of fuel TransVehMilage 
4 Loading time per vehicle Hours TransVehLoadTime
 

5.1.3.3. Next step after providing technical details for hydrogen generation and 

lick the button “Proceed to next step (Add / View / Edit Time schedules)” to enter 

storage facility 
 
C
various milestones and time periods of hydrogen transportation and distribution. 
 
 
 
 



5.2. Time schedules of various events of plants and facilities for nuclear 

s to enter time schedule for various events of plants and facilities for 

 
User can open the form for entering time periods using one of the following steps: 
 

/ View / Edit time schedules)’ if user has 
d the activity of providing technical details. 

OR 
In the window showing flowsheet click the button ‘Time schedule for Nuclear Power 

eneration & Storage Pl nt’ or ‘Time schedule for 
H2 Transportation & Distribution’ 

To go to flowsheet  
o From pull down menu click ‘Go to’ - ‘Flowsheet’ 

ime Schedules’ from pull down menu 

hydrogen generation: 
he next step iT

generation of nuclear hydrogen.  

Click the button ‘Proceed to next step (Add 
complete

Plant’ or ‘Time schedule for H2 G a

OR 
Click ‘Go to’ > ‘T
 
Figure 5-2 shows general layout for entering time schedule details. 
 

o view or edit details of time schedule for specific plant or facility viz. nuclear power 
lant, hydrogen generation and storage plant and hydrogen transportation, click the 

specific radio button of corresponding plant. 

Figure 5-2: Time schedule of important events during nuclear power plant life time 
 
T
p



 
-11 lists the important evenTable 5 ts in the life of plants and facilities. 

various important events of plants and facilities for 
uclear hydrogen generation 

 

 

Table 5-11: Time schedules of 
n

Sl. Parameter Unit Variable name
Time schedule of important events of Nuclear power plant 
1 Start of construction Y_ConsStart_NPP 
2 Start of operation Y_OpStart_NPP 
3 End of operation Y_OpEnd_NPP 
4 Start of decommissioning Y_DecomStart_NPP 
5 Site closure Y_SiteClose_NPP 

Calendar 
year 

Tim ant events oe schedule of import f Hydrogen generation plant 
6 Y_ConsStart_H2GP Start of construction 
7 art of operation Y_OpStart_H2GP St
8 End of operation Y_OpEnd_H2GP 
9 Start of decommissioning Y_DecomStart_H2GP
10 Site closure Y_SiteClose_H2GP 

 

endar Cal
year 

Time schedule of important events of facility for hydrogen transportation and distribution 
11 Start of construction Y_ConsStart_H2T 
12 Start of operation Y_OpStart_H2T 
13 End of operation Y_OpEnd_H2T 
14 Start of decommissioning Y_DecomStart_H2T 
15 Site closure 

Calendar 
year 

Y_SiteClose_H2T 
 
All these details have to be provided in terms of calendar year e.g. 2009, 2010, 2026 etc.  
 
Based on the above input, the programme calculates time periods of important activities 
of plants and facilities for nuclear hydrogen generation. The formulae for these time 
periods are listed in Table 5-12. 
 

Table 5-12: Time periods of various activities of plants and facilities for nuclear 
hydrogen generation (calculated by the programme) 

Sl. Parameter Formula used Variable name 
Time period of important events of nuclear power plant 
1 Construction period Y_OpStart_NPP - 

Y_ConsStart_NPP 
N_Const_NPP 

2 Operating period Y_OpEnd_NPP - N_Op_NPP 
Y_OpStart_NPP + 1 

3 Cooling period before 
decommissioning 

Y_DecomStart_NPP - 
Y_OpEnd_NPP - 1 

N_Cool_NPP 

4 Decommissioning period Y_SiteClose_NPP - 
Y_Deco

N_Decom_NPP 
mStart_NPP + 1 



Sl. Parameter Formula used Variable name 
Time period of important eventsof hydrogen generation plant 
5 Construction period Y_OpStart_H2GP - N_Const_H2GP 

Y_ConsStart_H2GP 
6 Operating period Y_OpEnd_H2GP - N_Op_H2GP 

Y_OpStart_H2GP + 1 
7 Cooling period before 

decommissioning 
Y_DecomStart_H
Y_OpEnd_H2GP - 1

2GP - 
 

N_Cool_H2GP 

8 Decommissioning period Y_SiteClose_H2  
Y_DecomStart_H2GP + 1 

GP - N_Decom_H2GP 

Time nt events of facilities for hydrogen transportation and distribution  period of importa
9 Construction period Y_OpStart_H2T - 

Y_ConsStart_H2T 
N_Const_H2T 

10 Operating period Y_OpEnd_H2T - 
Y_OpStart_H2T 

N_Op_H2T 
+ 1 

11  before Y_DecomStart_H - 
Y_OpEnd_H2T - 1 

Cooling period
decommissioning 

2T N_Cool_H2T 

12 Y_SiteClose_H2T - 
Y_DecomStart_H2T + 1 

Decommissioning period N_Decom_H2T 

 

e ities of these plants and facil

l mation regarding time period of other important 
v s for nuclear hydrogen generatio

l. Parameter Unit Variable name 

In addition to the above, the user has to provide information regarding time period of 
som  other important activ ities as listed in Table 5-13. 
 

Tab e 5-13: Additional infor
ities of plants and facilitieacti n 

S
Time schedule of some other important events of Nuclear power plant 
1 Refurbishment period years N_Refur_NPP 
2 Spent fuel cooling period years N_SpFuelCool_NPP 
3 Waste cooling period years N_HLWCool_NPP 
Time schedule of some other important events of Hydrogen generation plant 
4 Refurbishment period years N_Refur_H2GP 
Time schedule of some other important events of facility for hydrogen transportation and 
distribution 
5 Refurbishment period years N_Refur_H2T 
 
Note: In the present version the refurbishment period is taken as 1 calendar year 

Apart from this, user has to provide hments and calendar years for 
ur plant or facility

 
m utton 

‘Increase by 1’ or ‘Decrease by 1’. Calendar years of refurbishments can be provided 
 re

 
 number of refurbis

ref bishments of each  during their operation. 

Nu ber of refurbishments can be increased or decreased by clicking the b

in spective text boxes. 
 



5.2.1. Next step after providing technical details for hydrogen generation and 

Click the button “Proceed to next ste Cost Components of NPP or 
G er various cos rogen 

generation and storage plant or hydrogen transportation. (Refer Figure 5-2) 

• If e schedules fo t, command button with label 
“P View /

• If user is entering time schedul n and storage plant, 
 

of  
• If user is entering time schedules ortation, command button with 

a xt step (Add / V  appear.

storage facility 
 

p (Add / View / Edit 
H2 P or H2T)” to ent t components of nuclear power plant or hyd

 
user is entering tim r nuclear power plan
roceed to next step (Add /  Edit Cost Components of NPP

es for hydrogen generatio
)” will appear. 

command button with label “Proceed to next step (Add / View / Edit Cost Components
 H2GP)” will appear.

for hydrogen transp
l bel “Proceed to ne iew / Edit Cost Components of H2T)” will

 

. ogen 

he next step is to enter the cost fo

.3.1. General economics details 

onents of NPP or 
G  completed entering time schedules for the nuclear power 
nt lant or hydrogen transp n. 

OR 
lear Power 

an H2 Generation & Storag t” or f H2 

flowsheet  
o u click ‘Go to’ - ‘Flowshe

OR 

5.3 Cost components of pla
generation: 

nts and facilities for nuclear hydr

 
T r various components of plants and facilities for 
generation of nuclear hydrogen.  
 

5
 
User can open form/window for entering cost components of nuclear power plant or 
hydrogen generation plant or hydrogen transportation using one of the following steps: 
 
Click the button ‘Proceed to next step (Add / View / Edit Cost Comp
H2 P or H2T)’ if user has
pla  or hydrogen generation p ortatio

In the window showing flowsheet click the button “Cost Details of Nuc
Pl t” or “Cost Details of e Plan  “Cost Details o
Transportation & Distribution” 

To go to 
 From pull down men et’ 

Click ‘Go to’ – ‘Cost Components’ from pull down menu 
 
Figure 5-3, Figure 5-4 and Figure 5-5 show the forms indicating different cost 
components of nuclear power plant, hydrogen generation and storage plant and hydrogen 

ansportation respectively. tr
 



Figure 5-3: Cost components of nuclear power plant 

igure 5-4: Cost components of hydrogen generation and storage plant 
 

 

F



Figure 5-5: Cost components of hydrogen transportation 

Before providing the details of the cost, user has to Add / Edit / View general cost 
components as listed in Table 5-14. 

Table 5-14: General cost components affecting cost of hydrogen generation 

Sl. Parameter Unit Variable name 

 

1 Currency used in the analysis  Cur 
2 Real discount rate % DiscR_R 
3 Inflation rate % InflR 
 
User can select the type of currency from the available list. If the currency type is not 
included in the list, user can create his own currency using steps indicated below. 
However, note that currency should be kept consistent throughout the analysis. 
 
Steps to create new currency type 
 

(a) Click on “ADD NEW Currency” 
(b) Enter type of new currency in the popped up text box 
(c) Click “OK” to add the new currency type in the list box. 
(d) Click “Update currency list database” 

 
cost figures 

orresponding to the selected currency type  
If user changes the currency type, care must be taken to convert all 
c



Step ‘a’ 

Step ‘d’ 

Step ‘c’

Step ‘b’

Figure 5-6: Cost components of hydrogen transportation 

 
Details provided in this form are common to all the three plants i.e. nuclear power plant, 
hydrogen generation plant and hydrogen transportation. 

1 tep after providing general economics deta

ble  the major cost components of a plant, in general.  Specific costs 
 d ble via ‘ ’ and ‘X’ in each column. 

ility 

 

5.3. .1. Next s ils 
 
Ta  5-15 gives a list of
are enoted in the ta

Table 5-15: Major cost components of different plants and facilities affecting cost of 
nuclear hydrogen generation 

Applicability for type of plant or facSl. Cost Component 
Nuclear 
power plant 

Hydrogen 
generation 
and storage 
plant 

Hydrogen 
transportation 
and 
distribution 

1   Capital Cost  
 Running cost    
2.1 Cost of fuel cycle (front end)  X X 
2.2 Cost of fuel cycle (back end)  X X 
2.3 Cost of consumables    

2 

   2.4 O&M cost 
3 Decommissioning cost    
 



Click the button ‘Proceed to next step (Add / View / Edit Capital cost of NPP or H2GP 
or H2T)’ if user has completed entering general parameters for the nuclear power 
plant or hydrogen generation plant or hydrogen transportation. (This will open window 
/ form for viewing or editing or adding components of capital cost for relevant plant or 
facility). 
 

5.3.2. Capital cost details 
 
The next step is to enter details of capital investments fo acilities for 
generation of nuclear hydrogen.  
 
User can open the form for entering details of capital investments of nuclear power plant 
or hydrogen generation plant or hydrogen transportation using any one of the following 
steps: 
 
Click the button ‘Proceed to next step (Add / View / Edit Capital Cost of NPP or H2GP 
or H2T)’ if user has completed entering general cost components for the nuclear power 
plant or hydrogen generation plant or hydrogen transportation. 

OR 
ponents of Nuclear Power 

lant’ or ‘Cost Components 
f H2 Transportation & Distribution’ OR Click ‘Go to’ – ‘Cost Components’ from pull 

ts 
 

To go to flowsheet  
 

r plants and f

In the window showing flowsheet click the button ‘Cost Com
Plant’ or ‘Cost Components of H2 Generation & Storage P
o
down menu 
Click “Add or Edit or View details” of Capital investmen

o From pull down menu click ‘Go to’ - ‘Flowsheet’ 
 
User has to provide following finance details given in Table 5-16. 
 

Table 5-16: Finance options 

Variable names for Sl Parameter Unit 
Nuclear power Pl

 rans
ant Hydrogen generating Hydrogen 

plant t portation 
1 Equity fraction % Eqt_NPP P qt_Eqt_H2G E H2T 
2 Debt fraction1 % Dbt_NPP Dbt_H2GP Dbt_H2T 
3 Return on 

Equity 
% ROE_NPP ROE_H2GP ROE _H2T 

4 I teres
b w

BorrowInt_NPP BorrowInt_H2GP BorrowInt_H2T n t on % 
orro ing 

5 R n
f r

NPP BorrowretYrs_H2GP BorrowretYrs_H2T etur  period Yrs BorrowretYrs_
or bo rowing 

 
                                                 

1 Automatically linked to the equity fraction 



User has two options for providing capital cost. 
 

(a) Option in which programme will calculate total capital cost (base cost) of the 
facility based on the information provided by user as described in the Table 5-17.  

(b) Providing component level details 

ant click appropriate option button from the two options 
nit capacity)” or “Use Component level details” 

he two options “Use in-built formulation for total base 

 
In case of nuclear power pl

Use Specific Cost (Cost of u“
 
In case of hydrogen generation storage plant or hydrogen transportation click 

ppropriate option button from ta
cost calculation” or “Use Component level details” 
 

.3.2.15 . Providing component level details to calculate capital cost 

el details command button 

 
Clic view/edit/add main heads 

 
Component level details can be provided in two levels. User has to create “main heads” 
of capital cost and provide cost of all “minor head” of the each “main head”. It may be 
noted that user cannot directly enter cost of main head. It is essential to create at least one 
minor head. 
 
Follow the steps given below to provide component level details 
 
• Step-1: When user selects to provide component lev

“View/Edit Base Cost Component” will be visible. 

k command button “View/Edit Base Cost Component” to 
 
(Refer screenshots shown on subsequent pages) 
 
• Step-2: Frame showing det

is entering main heads for t
ails of main head already provided will be visible. If user 
he first time, the table showing main head details and their 

 blank
 
If new main head is to be added at the end of last main head in the sert 

ai x command buttons with signs “  will be 
i  h  d  in text bo ”. Click “X” to cancel. 

(Refer screenshots shown on subsequent pages) 

cost will be .  

table, click “In
M n Head”. A text bo  and two ” and “X”
vis ble. Enter main ead escription x and click “
 

 
• ain head and clicks “ ” then this main 

 
 

o enter cost of main head click “Show/Edit Details” 
 

ent pages) 

Step-3: Once user enters description of the m
head will get added to the table. 

T

(Refer screenshots shown on subsequ



 

 
 

 
 



 
 may be noted that user cannot enter cost of main head in the column with heading 
Cost”. User will have to enter second level heads (minor head) for this main head and 

 Step-6: User can add more minor heads by repeating steps 4 & 5. 
 
(Refer screenshots shown on next page) 

It
“
enter cost of the minor heads as described in the subsequent steps. 
 
• Step-4: After clicking “Show/Edit Details” a frame for providing details of minor 

heads will be visible. User will have to provide details of minor head in this frame.  
 
Similar to main head user have to click “Insert Sub Head” 
 
This again will open a text box and two command buttons with signs “ ” and “X”. Enter 
the description of the sub head in the text box and click “ ” to accept the description. 
Click “X” to cancel. 
 
• Step-5: User will have to enter minor head cost in this table.  
 
To enter cost of minor head click the cell corresponding to minor head under column 
head “cost” and enter cost of minor head followed by “ ” to accept the editing. 
 
As soon as user clicks “ ” after entering cost of minor head, programme adds cost of all 
minor heads and the sum of all minor head is written in the table showing all major 
heads on the left side of the screen. In this process, programme also adds updated costs 
of all major heads and writes in the text box showing total capital cost. 
 
•



 

 
 

5.3.2.2. Providing information for quick estimation of capital cost  

a

 

 

ble 5-17: Information for quick estimation of base cost by the programme.  T

Information needed  
Nuclear power Plant Hydrogen generating plant Hydrogen transportation 

• Total cost of hydrogen 
generation plant 

• Specific cost of NPP 
(currency/MWth) e.g. if 
currency is USD

• Parameters to calculate
capital cost of hydrogen 

 then 
specific cost is expressed 

2500 USD/MWth 

• Parameters to calculate 
capital cost of hydrogen 

these parameters are 

transportation facility 
(details of these 

arameters are described 
in section 5.3.2.2.2) 

as 1200 USD/MWth or storage facility (details of p

described in section 
5.3.2.2.1) 

 

5.3.2.2.1. Providing information for quick estimation of capital cost for hydrogen 
storage facility 

 
When user selects option “Use in-built formulation for total base cost calculation”, user 

onent of hydrogen 
orage facility. These details will depend on type of hydrogen storage selected while 

has to provide additional details for calculating capital cost comp
st
entering technical details. 



Command button to
calculate capital cost
for hydrogen storage

Figure 5-7: Capital cost details for hydrogen storage if user selects the option 
“Programme to calculate total base cost” 

or capital cost of 
ydrogen storage” as shown in figure 5-7. 

 
User shall click the command button “Enter/Edit parameters f
h
 

ulate capital cost for gaseous storage 5.3.2.2.1(a) Providing details to calc

Following parameters given i e ous 

Ta c u

Sl. it

n Table 5-18 are to be provid d to calculate cost of gase
storage. 
 

ble 5-18: Parameters for 

Parameter 

cal ulating capital cost of gaseo

Un

s storage 

 Variable name 
1 pCapacity of reference com ressor kWe H2SRefCompSize 
2  compress k ost Price of reference or Cur/ We H2SRefCompC
3 Pressure generated by refere  H2SRefComPr nce compressor Mpa
4 Exponent for capacity adju alculate cost 

of compressor of required capacity 
 H2SCompSizeExp stment to c

5 Exponent of pressure adjustment to calculate cost 
f compressor of r

 H2SComPrExp 
o equired capacity 

6 Capacity of reference tank kg H2SRefTankSize 
7 Price of reference tank Cur/kg H2SRefTankCost 
8 Storage pressure of reference tank Mpa H2SRefTankPr 
9 Exponent for capacity adjustment to calculate cost 

of tank of required capacity 
 H2STankSizeExp 



Sl. Parameter Unit Variable name 
10 Exponent of pressure adjustment to calculate cost 

of tank of required capacity 
 H2STankPrExp 

 
When user provides these details, programme will calculate cost of required compressor 
and tank using following form pressor cost is calculated by 
 

ulae [1]. The com

ExpSCompHxppSizeE

SRfCom
SComH

SRfCompH
ComH

eSRfCompSizH
ComPowerH

tpCosHeompSizSRfCHCompCostH
Pr22

Pr2
Pr2*

2
2

*22

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

=

 

 
And the tank cost is calculated by 
 

2*

ExpSTankHxpSTankSizeEH

SRfTankH
CompH

eSRfTankSizH
StoreCapH

tSRfTankCosHeSRfTankSizHTankCostH
Pr22

Pr2
Pr2*

2
2

*2*22

⎟⎟
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Where H2ComPower capacity of the required compressor and H2ComPr is delivery 

ser may use following parameters as reference parameters for calculation of capital cost 

sed to calculate cost of gaseous storage. The 
ference year of the price of compressor and storage tank is 1995. User may escalate the 

sor and storage tank 

value 

pressure of the required compressor. 
 
U
of compressor and tank cost. 
 

arameters [1] given in Table 5-19 may be uP
re
price to present value by applying appropriate escalation rate. 

Table 5-19: Reference values of parameters for calculating capital cost of 
compres

Sl. Parameter Reference 
1 Capacity of reference compressor 4000 Kwe 
2 Price of reference compressor 1000 USD/kWe 
3 Pressure generated by reference compressor 20 Mpa 
4 Exponent for capacity adjustment to calculate cost of 

compressor of required capacity 
0.8 

5 Exponent of pressure adjustment to calculate 
compressor of required capacity 

cost of 0.18 

6 Capacity of reference tank 227 kg 
7 1323 USD/kg Price of reference tank 
8 Storage pressure of reference tank 20 Mpa 
9 Exponent for capacity adjustment to calculate cost of tank of 

required capacity 
0.75 

10 tank of Exponent of pressure adjustment to calculate cost o
required capacity 

f 0.44 



 
2. q id storage

ollo  be provided to calculate cost of liquid 

able 5-20: Parameters for calculating capital cost of gaseous storage 

Sl. Parameter Unit Variable name 

5.3. 2.1(b) Providing details to calculate capital cost for li

wing parameters given in Table 5-20 are to
u  

F
storage. 
 

T

1 Capacity of reference liquifier Kg/hr H2SRefLiqSize  
2 Price of reference liquifier Cur/ Kg/hr H2SRefLiqCost 
3 Exponent for capacity adjustment to calculate 

d capacity 
 H2SLiqSizeExp 

cost of compressor of require
4 Storage capacity of reference Dewar kg H2SRefDewSize 
5 Price of reference Dewar Cur/kg H2SRefDewCost 
6 Exponent for size adjustment to calculate Dewar 

cost of required capacity 
 H2SDewSizeExp 

 
hen user provides these details, programme will calculate cost of required compressor W

and tank using following formulae [1]. The cost of liquifier is calculated by 
 

pSLiqSizeExHStoreTimeHBORH

SRfLiqSiH
eGenCapH

ze

SRfLiqCostHSRfLiqSizeHostLiquifierCH
22*2

2
0.8760/)11(*2 ⎞

⎜⎜
⎛ −+ −  

*2

⎟⎟
⎠

*22 =

⎝
 
And the Dewar cost is calculated by 
 

xpSDewkSizeEH

SRfDewSizeH
StoreCapHSRfDewCostHSRfDewSizeHDewCostH 2*2*22 ⎟⎟

⎞
⎜⎜
⎛

=  
2

2 ⎠⎝

ere H2GenCap is hydrogen generation capacity, H2BOR is boil-off rate and 
St ap is hydrogen storage capacity derived based on 
rag ameters are described in the section 
alin y. 

er f liquifaction 
pita

ram 21 may be used to calculate cost of liquid storage. The 
ere d Dewar is 1995. User may escalate the price to 

ese

 
hW

H2 oreTime is storage time. H2StoreC
sto e time and generation capacity. These par
de
 

g with technical details related to hydrogen generation and storage facilit

Us
ca

may use following parameters as reference parameters for calcula
l cost. 

tion o

 
Pa eters [1] given in Table 5-
ref nce year of the price of liquifier an
pr
 

nt value by applying appropriate escalation rate. 

 



Table 5-21: Reference values of parameters for calculating capital cost of 
compressor and storage Dewar for liquefied storage  

Sl. Parameter Reference value 
1 Capacity of reference liquifier 454 kg/h 
2 Price of reference liquifier 44,100 USD/kg/hr 
3 Exponent for capacity adjustment to calculate cost of 

compressor of required capacity 
0.65 

4 Capacity of reference Dewar 45 kg 
5 Price of reference Dewar 441 USD/kg 
6 Exponent for capacity adjustment to calculate cost of tank of 

required capacity 
0.7 

 
.2. apital cost for ide storag

llo v calcu  
ra ill calcula  

omp wing formula [1]. 

Where H2GenCap is hydrogen generation capacity, and H2StoreTime is storage time. 
These parameters are described in the section dealing with technical details related to 
hydrogen generation and storage facility. 
 

able 5-22: Parameters for calculating capital cost of gaseous storage 

Unit Variable name 

5.3 2.1(c) Providing details to calculate c hydr e 

Fo
sto

wing parameters given in Table 5-22 are to be pro
ge. When user provides these details, programme
ressor and tank using follo

id
 w

ed to late cost of hydride
te cost of required

c
 

0.8760/2*2*22 StoreTimeHGenCapHteHydStoreRaHstHydStoreCoH =  
 

T

Sl. Parameter 
1 Specific cost of hydride storage Cur / kg H2HydStoreRate 
 

Table 5-23: Reference values of parameters for calculating hydride storage capital 
ost of compressor and storage Dewar for liquefied storage  c

Sl. Parameter Reference value 
1 Specific cost of hydride storage 2200 USD/kg 
 

5.3.2.2.2. Providing information for quick estimation of capital cost for hydrogen 
transportation facility 

 
When user selects option “Use in-built formulation for total base cost calculation” user 
has to provide details for calculating capital cost of hydrogen transportation facility 
depending on type of hydrogen transportation selected while entering technical details. 
 



Command button to
calculate capital cost for
hydrogen transportation 

Figure 5-8: Capital cost details for hydrogen transportation if user selects the option 
“Programme to calculate total base cost” 

 
User shall click the command button “Enter/Edit parameters for capital cost of 
hydrogen transportation” as shown in figure 5-8. 
 
5.3.2. late capital cost for rans

llo e to be provided to calculate cost of 

Unit 

2.2(a) Providing details to calcu

wing parameters given in Table 5-24 ar
 pipe line t portation 

Fo
transportation of hydrogen through pipe line. 

Table 5-24: Parameters for calculating capital cost for transportation through 
pipeline 

Sl. Parameter Variable name 
1 Capacity of reference compressor kWe Size H2TRefComp
2 Price of reference compressor Cur/kWe H2TRefCompCost 
3 Pressure generated by reference compressor Mpa H2TRefComPr 
4 Exponent for capacity adjustment to calculate cost 

of compressor of required capacity 
 H2TCompSizeExp 

5 Exponent of pressure adjustment to calculate cost 
of compressor of required capacity 

 H2TComPrExp 

6 Specific cost of pipeline Cur/m H2TPLPrice 
 
When user provides these details, programme will calculate cost of required compressor 
and pipeline cost using following formula [1]. 
 



ExpTCompHxpTCompSizeEH

TRfCompH
TComH
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Where H2TComPower capacity of the require pressor and H2TComPr is delivery 
pressure of the required
in the section on technic
 
The cost of pipeline is calculated simply by multiplying distance of transportation 
(H2TransDist) and specific cost of pipeline (H2TPLPrice). The specific cost of pipeline 
may include cost of land, installation charges.  
 
Parameters [1] given in Table 5-25 may be used to calculate capital cost of compressor to 
transport hydrogen through pipeline. The reference year of the price of compressor is 
1995. User may escalate the price to present value by applying appropriate escalation. 

Table 5-25: Reference values of parameters for calculating compressor cost  

Sl. Parameter Reference value 

d com
 compressor. These parameters and their calculation are described 
al details of transportation. 

1 Capacity of reference compressor 4000 Kwe 
2 Price of reference compressor 1000 USD/kWe 
3 Pressure generated by reference compressor 20 Mpa 
4 Exponent for capacity adjustment to calculate cost of 0.8 

compressor of required capacity 
5 Exponent of pressure adjustment to calculate cost of 

compressor of required capacity 
0.18 

 
5.3.2.2.2(b) Providing details to calculate capital cost for vehicular transportation 

Following parameters given in Table 5-26 are to be provided to calculate capital cost of 
vehicular transportation of hydrogen. 
 

Table 5-26: Parameters for calculating capital cost of vehicular transportation 

Sl. Parameter Unit Variable name 
1 Cost of one vehicle Cur TransVehPrice 
 
W
of 

hen t  cost 
ve  ehicle wi

hic n mber of vehicles is derived 
m distance on 

e to transport hydrogen (TransVehCap), 
di VehLoadTime), and speed of vehicle (TransVehSpeed). 

 number of vehicles required for hydrogen 
ansportation. 

 user provides these details, programme will calcula
hicles (TransVehCost) by multiplying cost of one

e
v
 total of required number 

th total number of 
ve
fro

les required for transportation of hydrogen. Total 
 capacity of hydrogen generation (H2GenCap)

u
, of transportati

(H2TransDist), the capacity of vehicl
loa ng/unloading time (Trans
These details are described in the section pertaining to technical details. 
 

ollowing formulae are used to determine totalF
tr



 
Number of trips to be done in one year ransVehCaGenCapHNTrips /2 T p=  
 

ime taken per trip is given by T
eedTransVehSp*1000

 

Total number of vehicles required is 

TransDistHTripTime 2*2
=  

0.8760
)(* adTimeTransVehLoTripTimeNTripsNVeh +

=  

ter ” is clicked, table to provide fraction of total 
pit ring construction period will app

 

5.3.2.3. Providing cash flow during construction and option to calculate interest 
during construction 

 
After entering capital cost details, user shall provide fraction of capital cost required in 
each year during construction period. 
 
To enter cash flow during construction click “Show/Edit Base Cost Cash flow” 
 
Af  “Show/Edit Base Cost Cash flow
ca al cost required in each year du ear. 
 

  
 

wo options have been provided for calculation of interest during conT struction. In one 
option, equity to debt ratio is applied on overnight cost and in the other option the equity 
to debt ratio is applied on total cost, which also includes interest during construction. 



 
 
Select option for calculation of interest during construction. 
 
In case of nuclear power plant, if user has selected electricity generation as other 
applications of nuclear power plant then user will have to provide fraction of total capital 
cost required for electricity generating components/systems in the year. It may be noted 
that this fraction will be subset of total fraction required during that year. Following 
example illustrates this aspect. 
 
Example illustrating cash flow during construction for the nuclear power plant which 
also generates electricity: If total base cost of nuclear power plants including 
components and systems required for electricity generation is 1000 units. The 
construction period is 2 years. Among the total amount required, 400 units are required 
in the first year and 600 units are required during second year. Out of these 1000 units is 
50 units are required in the first year for construction of building required for electricity 
generation and 200 units are required in second year for purchase of electricity 
generation equipment. The construction starts in the year 2010 and ends in the year 2011 
then user shall enter following values given in table 5-27 to provide cash flow 
information. 

Table 5-27: Example for cash flow during construction 

Year Fraction of total capital cost required 
during the year for NPP including cost 

Fraction of total capital cost required 
during the year for NPP components 

for all applications generating electricity 
2010 0.4 0.05 
2011 0.6 0.2 



 

5.3.2.4. Next step after providing capital cost details 
 
After  entering all the capital cost details, next step is to provide details of cost required 
for running facilities for hydrogen generation. The first component of running cost for 
nuclear power plant is front end of fuel cycle cost and in case of hydrogen generation, 
storage and transportation is cost of consumables and locked in inventory. 
 
Click the button “Proceed to next step (Add / View / Edit cost components of front end 
fuel cycle cost)” to enter front end fuel cycle cost of nuclear power plant (If user has 
completed entering capital cost details of for nuclear power plant.) 
 
Click the button “Proceed to next step (Add / View / Edit Consumables Cost of H2GP 
or H2T)” to enter consumables cost of hydrogen generation and storage plant or 
hydrogen transportation facility (If user has completed entering capital cost for 
hydrogen generation or hydrogen transportation.) 
 

5.3.3. Running cost details 

s described in Table 5-28 cost of fuel cycle (front end and back end), cost of 

nder running cost. Among these, fuel cycle cost forms component of running cost of 

 
A
consumables and locked in inventories, and operation and maintenance cost are included 
u
only the nuclear power plant. 
 

Table 5-28: Running cost components 

Applicability for type of plant or facility  Running Cost Component 
Nuclear power Hydrogen Hydrogen 
plant generation 

and storage 
plant 

transportation 
and 
distribution 

1 Cost of fuel cycle (front end)  X X 
2 Cost of fuel cycle (back end)  X X 
3 Cost of consumables    
4 O&M cost    
 

5.3.3.1. Providing front end fuel cycle cost for nuclear power plant 

wer plant, the next step is to 
e 

composi
annual feed and cost details of main processes of ser can open the 

or ring front end fuel cycle details of nuclear power plant using any one of the 
in ps: 

 
After entering details of capital investments for nuclear po
provid cost details of front end of fuel cycle

tion of the fuel (% weight), period of usa
. User is required to provide isotopic 
ge of the fuel type, initial inventory and 
 fuel manufacturing. U

form f  ente
follow g ste



 
Click the button “Proceed to next step (Add / View / Edit front end fuel cycle cost of 

wer plant if user has completed 
ntering capital cost for nuclear power plant for the nuclear power 

clicking “Add 
r Edit or View Details” of Front End Fuel Cycle Cost. 

 In the flowsheet window click the button “Cost Components of Nuclear Power 

NPP)” to enter front end fuel cycle cost of nuclear po
e
 

OR 
 
Click “Go to” – “Cost Components” from pull down menu followed by 
o
 

OR 
 
•

Plant” (To go to flowsheet, from pull down menu click “Go to” – “Flowsheet”) OR 
Click “Go to” – “Cost Components” from pull down menu 

• Click “Add or Edit or View Details” of Front End Fuel Cycle Cost 
 
The window for entering details of front end fuel cycle cost is shown in the figure 5-9. 

Figure 5-9: Window for entering front end fuel cycle cost details. 
 
The first step is to create or add the new fuel type and provide details given in the 
Table 5-29. User can increase or decrease the fuel configurations. 
 
Click “Add 1” button to increase the fuel types and “Remove 1” button to delete the 
last fuel type in the table. 
 



Table 5-29: Details of fuel types to be provided by the user 

Sl. Parameter Unit Variable name 
1 Fuel description  FuelTy 
2 Year for start of usage of fuel type Calendar year  PeriodFrom 
3 Year to end of usage of fuel type Calendar year  PeriodTo 
4 Initial inventory kg FuelWtIni 
5 Annual feed kg FuelWtAnn 
6 Weight percent^ of NU# or LEU@ in fresh fuel % NatOrLEU_Fresh 
7 Weight percent of U233 in fresh fuel % U233_Fresh 
8 Weight percent of DepU* in fresh fuel % DepU_Fresh 
9 Weight percent of plutonium in fresh fuel % Pu_Fresh 
10 Weight percent of thorium in fresh fuel % Th_Fresh  
11 Weight percent of NU or LEU in spent fuel % NatUOrLEU_Spent 
12 U233_Spent Weight percent of U233 in spent fuel % 
13 Weight percent of DepU in spent fuel % Dep U_Spent 
14 Weight percent of plutonium in spent fuel % Pu_Spent 
15 Weight percent of thorium in spent fuel % Th_Spent 
 
User can provide details of maximum four fuel types that could be used in nuclear 
reactors at different times and for different periods. Following statement illustrates 
example of using of different fuel types for different time periods of reactor operation. 
 
Example: Reactors using U233-Th based fuel in their equilibrium core configuration, may 
require U235-Th or Pu-Th fuel initially to convert Th in to U233. The converted U233 would 
be used in U233-Th based fuel. Thus, two types of fuels would be used viz. U235-Th or Pu-
Th based fuel in the initial period (say for first 15 years of operation) and U233-Th based 
fuel for rest of the reactor life. If the reactor operation begins in the year 2016 then U235-
Th or Pu-Th based fuel would be used from 2016 to 2030 followed by U233-Th based fuel 
from 2031 to 2075 if operating period of the reactor is considered to be of 60 years. 
 
After entering details of nuclear fuel types user has to provide cost details of important 
steps of fuel manufacturing. User can select any one or more than one processes among 
following four important steps of fuel manufacturing. (i) Purchase of fuel materials 
(NatU or LEU, U233, DepU, Plutonium and thorium) (ii) Conversion to desired chemical 
form for these materials (ii) Enrichment of uranium (if required) (iv) Fabrication of fuel.  
 
Click the checkbox of fuel manufacturing step. 
 
Once the fuel m
p

anufacturing process is selected, user has to provide losses during the 

                                              

rocess, advance period for completion of each process and enter cost of each process. 
 

   

 
 

^ Weight percent of the total fuel; not to be confused with enrichment 
# NU: Natural Uranium 
@ LEU: Low Enriched` Uranium
* DepU: Depleted Uranium



Click “Show/Edit Details” under the last column of the table with heading “Action”. 
 

fteA r clicking the button “Show/Edit Details”, another table for entering cost details will 
 o evant detail

is he cost details of each process, the cost values for 
nufacturing of one kg of finished fuel. 

. st details  front end of 

te ycle t for nuclear p  user may 
o

p (Add / View / Edit cost components of back 
 cycle co f nuclear pow

d Co etails” 

be pened, in which user has to enter rel s. 
 
It  to be noted that while entering t
ma
 

5.3 3.1.1. Next step after providing co  for fuel cycle. 
 
Af r entering all the details of front end fuel c cos ower plant
foll w steps described below: 
 
• Click the button “Proceed to next ste

end fuel cycle)” to enter back end fuel st o er plant 
• User may also click radio button “Back En st d
 

5.3.3.2. Providing back end fuel cycle cost for nuclear power plant 
 
After entering front-end fuel cycle cost details of nuclear power plant, the next step is to 
rovide cost details of back d of fuel cycle. User can open the form for entering back 

 
enu click “Go to” – “Flowsheet”) OR 

Click “Go to” – “Cost Components” from pull down menu 

p  en
end fuel cycle details of nuclear power plant using any one of the following steps: 
 
Click the button “Proceed to next step (Add / View / Edit cost details of back en dof fuel 
cycle)” to enter back end fuel cycle cost of nuclear power plant if user has completed 
entering cost details of front end of fuel cycle. 
 

OR 
 
Click “Go to” – “Cost Components” from pull down menu followed by clicking “Add 
or Edit or View Details” of back end fuel cycle cost. 
 

OR 
 
• In the flowsheet window click the button “Cost Components of Nuclear Power 

Plant” (To go to flowsheet, from pull down m

• Click “Add or Edit or View Details” of back end fuel cycle cost 
 
User is required to choose among two options Viz. (i) Direct disposal of spent fuel and 
(ii) Reprocessing of spent fuel. 

ing radio button to select the option for back end of fuel cycle . 
 
Click the correspond
 



If option of direct disposal is selected then, user has to provide the following: 
 

• Spent fuel transportation charges 
• Spent fuel disposal charges. 

 
If option of “reprocessing” is selected, user has to provide following additional details: 
 

• Spent fuel reprocessing charges 

Cost of recovered plutonium  

s of back end fuel cycle cost for “ Direct Disposal” option 
 sh

igure 5-10: Back end fuel cycle cost details for “Direct Disposal” option. 

5.3  of fuel cycle. 

• Cost of recovered uranium 
• 
• Cost of recovered thorium 

 
he window for entering detailT

is own in the figure 5-10. 
 

F
 

.3.2.1. Next step after providing cost details for back end

 
After completion of entering details of back end fuel cycle cost for nuclear power plant 
user may follow steps described below: 
 
Click the button “Proceed to next step (Add / View / Edit cost of consumables)” to enter 
cost details for consumables of nuclear power plant 
 



5.3.3.3. Providing cost details for consumables and locked in inventory of materials 
required for running all facilities generating nuclear hydrogen 

 
The next step after entering all the details of capital investments for hydrogen generation 

cility as well as for hydrogen transportation and after entering fuel cycle cost details for 
d 

r running respective facilities generating nuclear hydrogen. User can open 
for les and locked in inventory using any one of the 
foll i
 
Click the button “Proceed to next step (Add / View / Edit cost of consumables)” to enter 
ost details of consumables and locked in inventory of materials, if user has completed 

rage facility or hydrogen transportation. 

OR 
 
Click “Go to” – “Cost Components” from pull down menu followed by clicking “Add 
or Edit or View Details” of cost of consumables. 
 

OR 
 
• In the flowsheet window click the button “Cost Components of Nuclear Power 

Plant” (To go to flowsheet, from pull down menu click “Go to” – “Flowsheet”) OR 
Click “Go to” – “Cost Components” from pull down menu 

• Click “Add or Edit or View Details” of cost of consumables. 

fa
nuclear power plant is to provide cost of consumables and locked in inventory require
fo

m/window to enter cost of consumab
ow ng steps: 

c
entering fuel cycle details of nuclear power plant or details of capital investments for 
hydrogen generation and sto
 

 
The window for entering cost details for consumables is shown in the figure 5-11. 
 
The first step is to create or add the new consumable type and provide details given in the 
Table 5-30. User can increase or decrease the consumable type. 
 
Click “Add 1” button to increase the consumable type and “Remove 1” button to delete 
the last consumable type in the table. 
 

l Parameter Unit Variable name for 

Table 5-30: Details of consumable types to be provided by the user 

S
   Nuclear plant H2 generation plant H2 transportation 
1 Consumable  ConsumTy_NPP ConsumTy_H2GP ConsumTy_H2T 

description 
2 Unit for 

quantity  
Kg, 
etc. 

ConsumUnit_NPP ConsumUnit_H2GP ConsumUnit_H2T 

3 Initial inventory kg ConsumIQ_NPP ConsumIQ_H2GP ConsumIQ_H2T 
4 Annual feed kg ConsumAF_NPP ConsumAF_H2GP ConsumAF_H2T 



Sl Parameter Unit Variable name for 
5 Cost o

consumable unit 
sumRate_H2T f Cur/ ConsumRate_NPP ConsumRate_H2GP Con

6 Advanced 
period 

Year ConsumAdvP_NPP ConsumAdvP_H2GP ConsumAdvP_H2T 

 
 

Figure 5-11: Window for entering cost details of consumables. 
 

5.3.3.3.1. Next step after providing cost of consumables 

 
After entering all the cost details of consumables for nuclear power plant user may follow 
steps described below: 
 
Click the button “Proceed to next step (Add / View / Edit O&M cost)” 
 

5.3 .4. Providing &M 

After entering cost details of consumables and locked in inventory of facility the next 
ovide d  m e e 

ref t of th d as part of O&M cost. User can open 
r t g O  usi ollo

 

.3  O cost details 
 

step is to pr
urbishmen

etails
e facility is include

of O&M cost. It ay be noted that th cost of large scal

fo m/window for en erin &M cost details ng any one of the f wing steps: 
 



Click the button “Proceed to next step (Add / View / Edit O&M cost)” to enter O&M 
s , if user g ab  

inventory required for operating the facility. 

OR 

lick “Go to” – “Cost Components” from pull down menu followed by clicking “Add 
or Edit or View Details” of O&M cost. 
 

OR 
 
• In the flowsheet window click the button “Cost Components of Nuclear Power 

Plant” (To go to flowsheet, from pull down menu click “Go to” – “Flowsheet”) OR 
Click “Go to” – “Cost Components” from pull down menu 

• Click “Add or Edit or View Details” of O&M cost. 

co t details  has completed enterin details of consum les and locked in

 

 
C

 
User has two options for entering O&M cost details: 
 

(i) Providing component level details for annual O&M cost 
(ii) Providing O&M cost as block estimate for all years (% of total capital cost) 

 

5.3.3.4.1. Providing component level details for annual O&M cost 

In this option, user has to provide component level details for each year during operating 
period. User can consider sub-heads such as routine maintenance cost, electricity charges 
for operating the facility, wages, and land lease charges if any etc. as part of O&M cost. 
 

r annual O&M cost. 

 Step-1: Click command button “View/Edit Year-wise O&M Cost” to view/edit/add 

cost will be visible. User cannot enter 
etails” in the last 
e relevant year. 

Details” a frame for providing details of O&M 
 O&M head in this frame.  

t may be noted that the first head shown in the table is always “Refurbishment”] 

Follow the steps given below to provide component level details fo
 
•

annual O&M cost. 
 
(Refer screenshots on the subsequent pages) 
 
 Step-2: Frame showing year-wise total O&M •

total O&M cost for the each year. User has to click “Show/Edit D
column of the corresponding year to provide O&M cost details for th

 
• Step-3: After clicking “Show/Edit 

head will be visible. User will have to provide details of
 
Similar to main head user have to click “Insert O&M Head”. This will open a text box 
and two command buttons with signs “ ” and “X”. Enter the description of the O&M 
head in the text box and click “ ” to accept the description. Click “X” to cancel. 
 
[I



 

 
 
 

 
 



 

 Step-4: User will have to enter cost of O&M head in this table.  
 
•
 
To enter cost of minor head click the cell corresponding to O&M head under column 
head “cost” and enter cost of minor head followed by “ ” to accept the editing. 
 
Step-5: User can add more minor heads by repeating steps 3 & 4. 
 
As soon as user clicks “ ” after entering cost of O&M head, programme adds cost of all 
O&M heads and the sum of all O&M head is written in the table showing year-wise 
O&M cost details heads on the left side of the screen. 
 
• Step-6: To copy details to all the years click the button “Copy details for all years”. 
 
O&M cost details for electricity generating equipments/systems have to be provided if 
electricity generation has been selected as another application of nuclear power plant. 
 



 
 

5.3.3.4.2. Providing O&M cost as block estimate for all years  
5.3.3.4.2(a) Providing O&M cost details as block estimate for nuclear power plant  

 
In this option user has to provide routine O&M as well as refurbishment cost in terms of 

ity generation has been 
lected as another application of nuclear power plant, user has to provide routine O&M 

ctricity along with supplying heat 
r hydrogen generation. 

 may be noted that if user is entering O&M cost or refurbishment cost of nuclear power 

ity 
enerating equipments, then capital cost of equipments and systems required for 

electricity generation only shall be considered. 
 
Click the option button “Use block estimate for annual O&M cost” followed by 
entering required information in relevant text boxes. 

percentage of total capital cost of nuclear power plant. If electric
se
cost and refurbishment cost as percentage of capital cost of electricity generating 
equipment/systems. Figure 5-12 shows the screen for providing O&M cost as block 
estimate for nuclear power plant, which generates ele
fo
 
It
plant user shall consider cost of all components and systems required for all applications 
of nuclear power plant. If user is entering O&M cost or refurbishment cost of electric
g

 



Figure 5-12: Window screen for entering O&M cost details for nuclear power plant. 

 and 

affecting operating cost of hydrogen generation and storage 

 
5.3.3.4.2(b) Providing O&M cost details as block estimate for hydrogen generation 

storage plan  

 
If user wants to provide O&M cost for hydrogen generation and storage plant as block 
estimate, it is required to provide routine maintenance and refurbishment cost as 
percentage of total capital cost of hydrogen generation and storage plant. It is also 
required to provide information on the parameters listed in Table 5-31 affecting operating 
cost of hydrogen generation and storage. 
 

able 5-31: Parameters T

Sl. Parameter Unit Variable 
name 

Remark 

For compressed gas storage option 
1 Unit cost of thermal energy required Cur/kWth-hr H2SOMThER Note-1 
2 Unit cost of electricity required Cur/kWe-hr H2SOMEleR Note-2 
3 Unit cost of cooling water for 

compressor cooling 
Cur/Million Ltrs H2SOMCWR  

For option to store in liquid form 
1 Unit cost of thermal energy required Cur/kWth-hr H2SOMThER Note-1 
2 Unit cost of electricity required Cur/kWe-hr H2SOMEleR Note-2 
3 Unit cost of cooling water for 

compressor cooling 
Cur/Million Ltrs H2SOMCWR  



Sl. Parameter Unit Variable 
name 

Remark 

For option to store in metal hydride form 
1 Unit cost of thermal energy required Cur/kWth-hr H2HydHeatR Note-1 
2 Unit cost of cooling water for 

compressor cooling 
Cur/ Million Ltrs H2HydCoolR  

 
Cur: Currency used for working 
Note-1: Unit cost of thermal energy is required if the nuclear power plant and hydrogen generating and storage facility are isolated. 
Note-2 Unit cost of electricity is required if nuclear power plant and hydrogen generation and storage facility isolated OR even if both 
the plants are co-located, but, if electricity requirement for hydrogen generation and storage is more than that generated by nuclear 
power plant. 
 
Figure 5-13 shows the screenshot of the from requiring information on parameters 
affecting operating cost of hydrogen generation and storage facility. 
 
Click button “Edit/Enter parameters affecting operating cost of H2 Generation & 
Storage” to view/enter required parameters followed by entering required information 
in relevant cells of the table 
 
OR 
 
Click the button “Hide parameters affecting operating cost of H2 Generation & 
Storage” to close the tables showing relevant parameters. 
 

Figu ovid ion o a  cost 
 h

re 5-13: Window screen for pr ing informat n parameters ffecting
of ydrogen generation and storage. 



 
Once user provides these details, programme calculates operating cost of hydrogen 

.3 tation 

e O&M cost for hydrogen transportation facility as block estimate, 

s listed in Table 5-32 affecting operating cost of hydrogen transportation. 

l. Parameter Unit Variable name Remark 

generation and storage facility. 
 
5.3 .4.2(c) Providing O&M cost details as block estimate for hydrogen trnaspor

 
If user wants to provid
it is required to provide routine maintenance and refurbishment cost as percentage of total 
capital cost of hydrogen transportation. It is also required to provide information on the 
parameter
 

Table 5-32: Parameters affecting operating cost of hydrogen transportation 

S
For pipeline transportation 
1 Unit cost of electricity required 

for pumping of hydrogen
Cur/kWe-hr H2TOMEleR Note-1 

 
For vehicle transportation 
1 Annual wages per driver Cur TransVehDriverR  
2 Cost of fuel Cur/Ltr. TransVehFuelR  
 
Cur: Currency used for working 

ote-1 Unit cost of electricity is required if nuclear power plant and hydrogen generation N
th

and storage facility isolated OR even if both 
e plants are co-located, but, if electricity requirement for hydrogen generation, storage and transportation is more than that 

generated by nuclear power plant. 
Figure 5-14 shows the screen for providing information on parameters affecting operating 
cost of hydrogen transportation through pipeline. 
 
Click button “Edit/Enter parameters affecting operating cost of H2 Generation & 
Storage” to view/enter required parameters followed by entering required information 
in relevant cells of the table 
 
OR 
 
Click the button “Hide parameters affecting operating cost of H2 Generation & 
Storage” to close the tables showing relevant parameters. 
 
Once user provides these details, programme calculates operating cost of hydrogen 
transpiration based on this information and technical details provided earlier. 
 



Figu ndow screen for providing information on parameters affecting cost 
tation. 

lick the button “Proceed to next step (Add / View / Edit Decommissioning cost)” to 

re 5-14: Wi
of hydrogen transpor

 

5.3.3.4.3. Next step after providing O&M cost 

 
C
enter decommissioning cost details for nuclear power plant or hydrogen generation 
and storage plant or hydrogen transportation facility. 
 

5.3.4. Providing Decommissioning cost details 

f the following steps: 

 O&M cost.

OR 
 
Click “Go to” – “Cost Components” from pull down menu followed by clicking “Add 
or Edit or View Details” of Decommissioning cost. 
 

OR 
 

 
After entering O&M cost details for the facilities generating and distributing nuclear 
hydrogen the next step is to provide details of decommissioning cost. User can open 
orm/window for entering O&M cost details using any one of

 
Click the button “Proceed to next step (Add / View / Edit Decommissioning cost)” to 
nter decommissioning cost details, if user has completed entering details ofe

 



• In the flowsheet window click the button “Cost Components of Nuclear Power 
Plant” (To go to flowsheet, from pull down menu click “Go to” – “Flowsheet”) OR 
Click “Go to” – “Cost Components” from pull down menu 

• Click “Add or Edit or View Details” of Decommissioning cost. 
 
User has two options for entering decommissioning cost details: 
 

(iii) Providing component level details for annual decommissioning cost 
(iv) Providing decommissioning cost as block estimate for all years (% of total 

capital cost) 
 

5.3.4.1. Providing component level details for annual decommissioning cost 
In this option user has to provide component level details of decommissioning cost for 
each year during decommissioning period. User can consider various sub-heads as part of 
decommissioning cost. 
 
Follow the steps given below to provide component level details for annual O&M cost. 
 
• 

/Edit Year-wise Decommissioning Cost” to view/edit/add 
nnual decommissioning cost (Refer screenshots on next page) 

Step-1: 
 
Click command button “View
a
 
• Step-2: Frame showing year-wise total O&M cost will be visible. User cannot enter 

total O&M cost for the each year. 

ext page) 

a frame for providing details of 
 

 Step-4: User will have to enter cost of decommissioning head in this table.  

” to accept the 
 

 

 
Click “Show/Edit Details” in the last column of the corresponding year to provide O&M 
cost details for the relevant year. (Refer screenshots on n
 
• Step-3: After clicking “Show/Edit Details” 

decommissioning cost heads will be visible. User will have to provide details of
decommissioning cost head in this frame. 

 
Click “Insert Decommissioning Head” 
 
This will open a text box and two command buttons with signs “ ” and “X”. Enter the 
description of the Decommissioning head in the text box and click “ ” to accept the 

escription. Click “X” to cancel. d
 
•
 
To enter cost of minor head click the cell corresponding to decommissioning head 

nder column head “cost” and enter cost of minor head followed by “u
editing.



 

  
 

 
 
• Step-5: User can add more minor heads by repeating steps 3 & 4.  

 



As soon as user clicks “ ” after entering cost of decommissioning head, programme adds 
ost of all decommissioning heads and the sum of all decommissioning heads is written 

• Step-6: To copy details to all the years click the button “Copy details for all years”.  

c
in the table showing year-wise decommissioning cost details heads. 
 

 

 



 
Decommissioning cost details for electricity generating equipments/systems have to be 

.3.4.2. Providing decommissioning cost as block estimate for all years  

.     

Figure 5-15: Window screen for entering decommissioning cost details for nuclear 
power plant generating electricity. 

It may be noted that if user is entering decommissioning cost for nuclear power plant, 
user shall consider cost of all components and systems required for all applications of 
nuclear power plant. If user is entering O&M cost of electricity generating equipments, 
then capital cost of equipments and systems required for electricity generation only shall 
be considered. 

provided if electricity generation has been selected as another application of nuclear 
power plant. 
 

5

5.3.4.2.1. Providing decommissioning cost details as block estimate for nuclear 
power plant  

 
In this option user has to provide routine decommissioning cost in terms of percentage of 
total capital cost of nuclear power plant. If electricity generation has been selected as 
another application of nuclear power plant, user has to provide routine decommissioning 
cost as percentage of capital cost of electricity generating equipment/systems
Figure 5-15 shows the screen for providing decommissioning cost as block estimate for 
nuclear power plant, which generates electricity along with supplying heat for hydrogen 
generation. 
 



Click the option button “Use block estimate for annual O&M cost” followed by 
entering required information in relevant text boxes. 
 

5.3.4.2.2. Providing decommissioning cost details as block estimate for hydrogen 
generation and storage plant or hydrogen transportation and distribution facility  

 
If user wants to provide decommissioning cost for hydrogen generation and storage plant 
or hydrogen transportation and distribution facility as block estimate, it is required to 
provide routine decommissioning cost as percentage of total capital cost of corresponding 
plant or facility. 
 

Click the button “Proceed to next step (Add / View / Edit Technical Details of H2GP)” 
if user has completed entering decommissioning cost details for nuclear power plant OR 
Click the button “Proceed to next step (Add / View / Edit Technical Details of H2T)” if 
user has completed entering decommissioning cost details for hydrogen generation and 
storage plant OR Click the button “Proceed to next step (Execute)” if user has 
completed entering decommissioning cost details for hydrogen transportation. 

Figure 5-16: Window screen for providing information on parameters affecting cost 
of hydrogen generation and storage. 

 

5.3.4.3. Next step after providing Decommissioning cost 
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