TIMES-VEDA Casebook 01 metsap

Systems Analysis Program

This casebook is designed as supplementary material for participants to test their understanding
of the concepts covered in Day 1 of the in-person/live online training program, or Module 1 of
the self-paced video training program. The answers to questions in these exercises are provided
at the end of the casebook.

1. Explore energy chains

Model name: ETSAP_casebook 01

Step 01 : Open the model in VEDA
Step 02: Synchronize the model in the Navigator window
Step 03: Run the following model cases from the Run Manager,

e Casebook01 Demo
e Casebook01 Demo C02 reduction

Step 04: Open the Results window, globally filter (Ctrl + checkbox) on both cases in the
scenario category, on Var_FIn and Var_FOut in the attribute category, and filter on the
commodity DROT (Get Data)

Question 1.1: Why does the Var_FIn variable not appear in the view?
Hint: Which step of the energy chain is this DROT commodity? Check Items Detail.
Answer:

Question 1.2: What processes produce the DROT commodity in REG1? Choose all that apply.
a) ROTEBIO
b) ROTECOA
c¢) ROTNGAST
d) ROTNBIO1

Answer:

Step 05: In the Results window, filter on the process ROTEOIL in the process category, and on
Var_FIn and Var_FOut in the attribute category (Get Data)



TIMES-VEDA Casebook 01

Question 1.3: What is the input to the process ROTEOIL?

Hint: Var_FIn denotes consumption of a commodity, and Var_FOut denotes production of a
commodity.

Answer:

Question 1.4: What is the output(s) from the process ROTEOIL?

Hint: Var_FIn denotes consumption of a commaodity, and Var_FOut denotes production of a
commodity.

Answer:

Step 06: In the Results window, filter on the process RSDOIL in the commodity category, and
on Var_FIn and Var_FOut in the attribute category (Get Data).

Question 1.5: What process produces RSDOIL?

Hint: Var_FIn denotes consumption of a commodity, and Var_FOut denotes production of a
commodity.

Answer:

Question 1.6: What process(s) consume RSDOIL?

Hint: Var_FIn denotes consumption of a commodity, and Var_FOut denotes production of a
commodity.

Answer:

Step 07: In the Results window, filter on the process RSDOIL in the commodity category, and
on Var_FIn and Var_FOut in the attribute category (Get Data).

Question 1.7: What commodities make up RSDOIL?
Hint: Check Items Detail for process producing RSDOIL
Answer:

(next section)
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2. Identify competition nodes

Model name: ETSAP_casebook 01

Step 01 : Work with a synchronized model
Step 02 : Open Items Detail and filter on the DROT commodity

Question 2.1: What processes can produce DROT?
Hint: Check the RES view to see the inputs (competing technologies) and outputs
Answer:

Step 03: Open the Results window, globally filter (Ctrl + checkbox) on both cases in the
scenario category, on Var_FIn and Var_FOut in the attribute category, and filter on the
commodity DROT (Get Data)

Question 2.2: What processes are not competitive to produce DROT in REG2?

Hint: Check the RES view to see the competing technologies, and the results view to see the
optimally chosen technologies

Answer:

(next section)
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3. Add a new technology

You can make a copy of the model ETSAP_casebook 01 and follow the steps below. The
completed model is also available at ETSAP_casebook_01_HGN.

Step 01 : Open the SubRES file NewTechs from the Navigator window (or from the model folder)

Step 02 : Add the following new technologies and commodities, to the RSD_PRC_COMM sheet,

~FI_Process
Sets Region TechName TechDesc Tact Tcap Tslvl PrimaryCG Vintage
TimeSlice

*Process Acti levelof  Primary

Set Region Technology vity Capacity Process Commodity Vintage

Membership Name Name Technology Description Unit Unit Activity  Group Tracking

T

DMD ROTNHGN1  Demand Technologies Residential Sector - New Other - Hydrogen Pl Pla

PRE FTE-RSDHGN Sector Fuel Technology Existing Residential Hydrogen Pl Pla

~FI_Comm

Csets Region CommName CommbDesc Unit LimType CTSLvl PeakT$s Ctype
Sense of

*Commedity the

Set Region Commodity Balance Timeslice Peak Electricity

Membership Name Name Commodity Description Unit EQN. Level Monitoring  Indicator

RSDOIL Residential Hydrogen PJ

Step 03 : Create a new sheet called PRI_PRC_COMM, and add the following new technologies and
commodities,

~FI_Process
Sets Region TechMame TechDesc Tact Tcap  Tslvl PrimaryCG Vintage
TimeSlice

*Process level of Primary

Set Region Technology Activii Capacit Process Commodity Vintage

Membership Name Name Technology Description yUnit yUnit Activity Group Tracking

*

IMP IMPHGNA1 Import of Hydrogen Step 1 Rl Pla

~FI_Comm

Csets Region CommMame CommbDesc Unit  LimTyp CTSLvl  PeakT$s Ctype
SENSE

*Commedity of the

Set Region Commodity Balance Timeslice Peak Electricity

Membership Name MName Commodity Description Unit EGQN. Level Monitering  Indicator

NRG HGM Hydrogen Rl
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Step 04 : Add the following technoeconomic process characterization to the RSD sheet,

~FI_T
TechName Comm-IN Comm-OUT NCAP_START EFF NCAP_AFA PRC_CAPACT NCAP_COST NCAP_FOM  NCAP_TLIFE
*Technology Input Start vear for Utilization Capacity to Invesctment
Name Commodity  Output Commodity new investments Efficiency Factor  Activity Factor Cost Fixed O&N Cost Lifetime
ME/Capacity ME/Capacity
*Units Capacity Unit/PJ Unit unit Years
ROTNHGN1 RSDHGN DROT 2030 1.05 0.30 1.00 0.68 15
~Fl_T
TechName Comm-N  Comm-QUT Share-l~UP PRC_RESID EFF __ NCAP_TLIFE
Existing
*Technology Input Installed
Name Commodity  Output Commodity Input Share Capacity Efficiency Lifetime
Pla Years
FTE-RSDHGN HGN RSDHGN 1.00 30

Step 05 : Add the following technoeconomic process characterization to the PRI sheet,

~FI_T
TechName Comm-N Comm-OUT COST ACT_BND
Annual
*Technology  Input Output Production
Name Commeodity Commodity Cost Bound
*Units ME2024/PJ) PJ
IMPHGNA HGN 8.75 3,000

Step 06 : Open the NewTechs Trans file from the Navigator window (or from the model folder),
and add the following process-region availability link in the existing ~TFM_AVA table,

~TFM_ava ™

Pset PN LIIFtegions REG1 REG2
3 1.00

ELCRNHYDOA1 =

ROTHHGNA 1.00

Step 07 : Synchronize the model

Question 3.1: For which commodity does ROTNHGN1 exist as a competing technology?
Hint: Check the RES view to locate ROTNHGN1

Answer:

Question 3.2: In which regions is ROTNHGN1 available?
Hint: Check Items Detail

Answer:

Question 3.3: What processes produce the primary energy commodity HGN?
Hint: Check Items Detail

Answer:
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Step 08 : Run the following model case from the Run Manager,

¢ Casebook01 Demo HGN

Step 09 : Open the Results window, globally filter (Ctrl + checkbox) on the
Casebook01_Demo_HGN case in the scenario category, on Var_FIn and Var_FOut in the
attribute category, and filter on the commodity DROT (Get Data)

Question 3.4: Does the model choose to invest in ROTNHGN1? If yes, which technology from
the previous model runs (Casebook01_Demo) is completely displaced by ROTNHGN1?

Answer:

Question 3.5: Compare the emissions from the residential sector in REG1 for the cases
Casebook01 Demo and Casebook01 Demo HGN. Do emissions increase, or decrease around
2030-2040? Why?

Hint: Check Items Detail for which processes produce RSDCO2

Answer:
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Answers

1. (Explore energy chains)

1.1 The Var_FIn variable denotes the consumption of DROT in another process, in the next
step of the energy chain. However, since DROT is an end-use service demand in this
model, it denotes the end of the energy chain. Therefore, there is no corresponding
Var_FIn value for the commodity DROT.

1.2 (a, b, d)

1.3 RSDOIL

1.4 DROT, RSDCO2

1.5 FTE-RSDOIL

1.6 ROTEOIL, RSHEOIL

1.7 DSL, GSL, HFO, KER, LPG, OPP

2. (Identify competition nodes)

2.1 ROTEBIO, ROTECOA, ROTEELC, ROTEGAS, ROTEOIL, ROTNBIO1, ROTNCOAT1,
ROTNELC1, ROTNGAS1, ROTNOIL1

2.2 ROTNCOAT, ROTNELC1, ROTNGAS1, ROTNOIL1

3. (Add a new technology)

3.1 DROT

3.2 REGT

3.3 IMPHGNT1

3.4 Yes. ROTNCOAT1.

3.5 Emissions from the residential sector (RSDCO2) decrease in REGT in
Casebook01_Demo_HGN, compared to Casebook01_Demo. This is because the
model chooses to invest in ROTNHGN1 which is a clean technology (no RSDCO2
emissions associated with this process), while displacing ROTNCOA1 which is a heavily-
emitting technology.



