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What does Vietnam do to
integrate variable renewables?

- Experiences from the Danish-
Vietnamese cooperation




The Danish-Vietnamese Cooperation
2. Vietnam's power system
3. Integration measures in the Danish-Vietnamese cooperation

4. Q&A
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Loui Algren
2013:

2013-2018:
2018-2021:

2021-:

Engineer in sustainable energy from Danish Technical
University

Energinet (Danish TSO)

DEA-GR working with Indonesia, Vietnam, Mexico.
Long-term planning and VRE integration

Long-term advisor in Vietnam
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Danish-Vietnamese Energy Partership Programme (DEPP)

Government-to-government cooperation

Mexic®

. Primary objective is capacity building

. Cooperate with:

EREA: Electricity and Renewable Energy Authority
ERAV: Electricity Regulatory Authority

NLDC: National Load Dispatch Centre

EESD: Energy Efficiency authority

South Africa

O

O

O

Cooperation with Vietnam initiated in 2013
. Currently 3rd phase 2020-2025
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Challenges in the Vietnamese energy system

. Serve rapidly increasing demand

(x4 by 2045)
. Ensure high level of security of supply
. Keep costs at a minimum
. Limit climate impact
. Integrate large shares of renewables
. Limit dependency on fuel import

. Limit pollution effects on public health

Yearly demand - TWh

1000

900

800

700

600

500

400

300

200

100

217 TWh

MO 6€

2020

\
\

\ \\
\\\'-.\
A\
AN

[ S S Y

Demand projection - draft PDP8

2025

877 TWh

MO €ST

2030 2035 2040 2045

200

180

160

140

120

100

6 April 2021

-GW

Peak load




Draft Power Development Plan 8 (Feb 2021)

- BQ CONG THUONG
. VIEN NANG LUQNG
1. Long-term planning based on least cost-optimisation
2. Include pollution costs in the optimisation AR
3. 30 % wind and solar power in 2045 (TWh) e
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Draft Power Development Plan 8 (Feb 2021)

Other initiatives

1. Double transmission capacity by 2030. Quadruple by 2045

2. Power Market development: Wholesale, retail and
derivative markets to increase efficiency and attract
investors

3. Establish independent system and market operator to

increase efficiency and attract investor, increase
transparency, easier regulation.

Adjust BOT schemes to suit market development.

FiT to auctions

Costs-reflective system tariffs. Separate from sociopolitics
Improve renewable forecasts for system operator

Smart Grid, Al, 10T, control, protection, monitoring, SCADA,
PMU, data and demand-response

G N o vk
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Energy efficiency can reduce
the need for new generation
capacity and overall system
costs

Vietnam can cost-effectively
integrate 59% renewables by
2050 (42% wind+solar)

Solar power, wind power and
storage will play a large role

Pollution and fuel import
dependency will be reduced
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Reality can be different!

TAIYANGNEWS

ALL ABOUT SOLAR POWER _

HOME = NEWS | MARKETS BUSINESS TECHNOLOGY PEOPLE | OPINION | REPORTS | WEBINARS & CONFERENCES
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Markets Your free newsletter

A i subscription . .
Home » Markets » Asia » Vietnam Vletnam Rooftop SOIar PV Insta”atlo nS
Vietnam: Rooftop Solar Installed Capacity Exceeds 9.5 GW 12000

Vietnam Reports 9.5 GW Installed Rooftop Solar PV Capacity Till January 5,
2021—Exceeding 1 GW Target 5 Years Ahead Of Scheduled 2025 Date—
Thanks To Rush To Avail Attractive Feed-in-Tariff Before December 31, 8000
2020 Deadline

10:28 PM (Beijing Time) - 05. January 2021
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Integration
measures in the
Danish-Vietnamese
cooperation




Measures for integration variable renewables
Danish-Vietnamese cooperation

Partners:

Discuss and develop solutions

. DEA: Danish Energy Agency in small expert teams
. ERAV: regulator . Weekly missions in Denmark
+  NLDC: system operator and Vietnam
. Energinet (Danish TSO)
Subjects:

Approach: 1. Forecasting
. Bring Danish and Vietnamese 2. Grid .Codes

experts together 3. Inertia
. Share Danish experience 4. Dimensioning of reserves

. Review Vietnamese regulations
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1. Forecasting of renewables

Important for the system operator to be able to predict the
system balance in the short term

. Energinet has long-term experiences in forecasting
renewables and applying the forecasts in system balancing
with large shares of renewables
(50% wind+solar on average in 2020)
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A week in the Western Danish power system

West Denmark, Sunday, 2021-3-7 to Saturday, 2021-3-13

1050 6000
1000 5750
950 — Electricity consumption s500

900 . Wind turbines 5250
= D Photovaltaics s000

- 4750
. Local CHP units

750 4500

D Central power plants

4250
650 4000
600 3750
550 3500
500 3250 3
450 3000 E
400 2750 g
350 2500
300 2250
250 2000
200 1750
150 1500
100 1250
50 1000
o 754
-50 sod
-100 250
0o 06 12 18 00 06 12 18 00 06 12 18 00 05 12 18 00 06 12 8 00 06 12 18 0 06 12 18 0 °
Time

Source: www.emd.dk/el

®e
(&i) ® Danish Energy
_ ® Agenc -
gency 6 April 2021 Page 1




1. Forecasting of renewables
Approach e

Small team of
Vietnamese and
Danish experts
cooperating closely




1. Forecasting of renewables
Results

o NLDC now has their own in‘house 20 Solar power‘evaluatilon for AIMIKhar‘thoa oln 2020-(.?6-11
developed forecast for solar PV and il MAPE=7.175% | EVANLDG forecast ||
wind power, on plant level, for day- MAPE sccast = 10.48% | Solcast forecas!
ahead and intraday. 0 |

RMSPE = 9.91%

251 RMSPE Solcast = 13,
. NLDC actively uses the developed 20l
forecast in system operation inspired
by the Danish approach. °r
10
. NLDC is able to test, maintain and 5|

&
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develop the forecast independently.
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2. Grid Codes

Key messages from DK / Europe

for safe system operation

1. Adequate requirements é@e
2. Transparency, well-organized, %e @

following international standards I

for easier access for developers.

Europe is deveIopmg umﬁed_ grld OPERATION P
codes to ensure fair competition

and for developers to easier enter

each national market

LeadbyACER entso@
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2. Grid Codes

Approach

C25/2016/TT-BCT C39/2015/TT-BCT Combined Circular - Interim version
. . Chapter #, Section, Circularxx, |Chapter#, Section, Circular xx, | Chapter #, Section, Circular xx, article
1 . Da ﬂ | S h eX pe rt reVl eWS description description | article yyy description description articleyyy | description description yyy
Vietnamese regulation grid e o G
GENERAL GENERAL RULES GENERAL RULES
COd eS PROVISIONS
Article 1. _ Article 1. Article 1.
. Governing Scope Governing scope
2. Recommendations to the scope
. . _ Article 2. _ Article 2. Article 2. Regulated
process of updating grid codes Reguiated Subjectof entitis
entities application
s
_ Article 3. _ Article 3. Article 3.
3 . Stu dy tou r to AC E R (E u ro pea n Definitions Definitions Definitions
. . .. Chapter 1, Chapterll, Section 1. Chapter 1, Section 1. Article 4.
assoclation Of eleCtHCIty REQUIREMENTS REQUIREMENTS | TECHNICAL REQUIREMENTS | TECHNICAL Frequency
FOR FOR REQUIREMENTS FOR REQUIREMENTS
regulators) and Denmark oPERATIONOF OPERATIONOF OPERATIONOF
ELECTRICITY ELECTRICAL ELECTRICAL
TRANSMISSION DISTRIBUTION SYSTEM
. SYSTEM SYSTEM
4. Vietnamese workshop for : s |, Artice s At
. Frequenc Frequenc Stabilization of
stakeholder involvement o - electrictysystem
Article 5. _ Article 5. Article 6. Voltage
Stabilization Voltage
of electricity
system
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2. Grid Codes , a8 s
Approach S - . T :

Expert2expert
discussion is key to
capacity building




2. Grid Codes

Results
* Merge C25 (Tx) and C39 (Dx) articles into a new circular with a )
combined set of articles
* Fix gaps and overlaps in the new combined circular
* Develop connection procedures y
N
. . « Fix gaps in current operational code
Detailed recommendations for: - Develop information exchange code
L. A X * Develop operational procedures
1. Reorganising the regulation for easier /
access for developers and easier update — . 3
» Develop missing demand connection code
i 1 » Develop missing storage connection code
2' Add ! ng Content for Safe Operatlon » Develop missing HVYDC connection code
. . J
3. Roadmap for implementation
N
« Develop missing grid planning code
* Develop market code - especially a section specifying ancillary
services
J
» Develop TSO / RTO license code A
*» Develop DSO license code
« Develop performance assessment code (KPIs)
J
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3. Inertia
Approach

1. NLDC and ERAV concerned about the level of
inertia in the power system

2. Danish experts share the DK / European
approach

3. Vietnamese and Danish experts develop a
solution for Vietnam based on
Danish/European experiences
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3. Inertia
Solution

Feak emand (6

1. Asess need for inertia

Texas grid 73,0 105
Nordic 73,1 100 -120
. . . . Vietnam 2019 ~ 40 57
2. Assess historic level of inertia
from power plant trips
. . Event Trip size (MW) RoCoF E, [GWSs]
3. Assess future level of inertia - C
. Vinh Tan S1 3:21am 338+15=353 0,0474 186
fro m Sce n a rl OS Vinh Tan S3 1:05am 588 0,0606 243
Nghi Son S2 8:43am 274+22=296 0,023 322
Duyén Hai S2 9:42am 450 0,0456 247
Cam Pha S2 12:10pm 300 0,0324 231
Vinh Tan S1 6:44am 1200 0,1174 256
Duyén Hai 3 S1 17:12pm 578 0,0560 258
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3. Inertia
Results and recommendation

1. Pre-study of the level of inertia today
and in a 2025 scenario from the Energy
Outlook Report

 No immediate lack of inertia

2. Recommendations
* Refine the developed approach

* Implement procedure for annual
update and reporting

* Include in grid codes requirements
for ability to deliver synthetic inertia

» Consider monitoring of inertia when
implementing PMU/WAMS
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4. Reserve dimensioning

NLDC concerned about the level of secondary

reserves

«  Danish experts share experiences on
dimensioning of reserves in Denmark and
Europe

«  Danish and Vietnamese experts compare the
two methodologies

*  Develop solution for Vietnam based on Danish

experiences
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4. Reserve dimensioning

Comparison

Increase the
need of capadty
for the primary
frequency control

No

No

Step 1. Build a simulation of
load scenarios

l

Step 2. Establish a generation
mix with the demand of capacity
for the primary frequency
control

—

step 3. Calculate fraquency
stability:
i Increase load to reduce

frequency to 49,8Hz

ii. shutdown the largest
power generating unit in the
Dower svstem

]

A

= < Frequency s ssHz?

ves

Step 4. Calculate frequency
stability:

Repeat 5tep 3 but with the most
serious decrease in frequency in
the power system in low-load

The need of
capacity for the
primary
frequency
control = Result

scenario

< Frequency s 47,5H2? >
— -

—* primary

>

Based on simulations

Consider many
scenarios

Does not consider
variations in wind and
solar power

Complex

The need
of capacity
for the
primary
frequency

The need of
capacity for the

frequency

control = Result

Based on historical
frequency variations

Only consider historical
data

Reflects wind and solar
power dynamics

Simple

AP = (f — f)) XK
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4. Reserve dimensioning
Excel tool

\ A\ A\
Formulas Data Review View Help 1 Search

File  Home lnsert  PageLayout 1
_ ~ e —— A
‘ Ué Cobbe oA A = =0 8- W T ipgacance cacuLaTion % §1 7
Pastn EEE O3 Sa1
g |BITU-H oA EEEEZ Evene| o - . o
25 o) (G evmnos enencmer
61 . fe | Lower bound Max Frequency: [T (M) Folder CUsersADZ1Z0Deskop D Tesfclder),
Min Frequency: [ a5 o) e 1 Tear old Rep 3 Caloalate Imbalance:
Step 3: Calculate the Step 1: Calculate the system cwaan | e |
. . Q) Cusification: Notset [ e " Sep?  Select foldar ‘ Sepd Creste chart |
capacity reserve for imbalance A 8 c o ¢ r gl ’
1 [Frequency Hour Minute Second Imbalance value 100%
2 | 50.432999 23 36 7 432,999
the most dangerous B coisies m x| 6 P Chart Title
. 4 50431 23 % 4 431 -
power sources failures 50 san w369 a
6 50.431 23 £ 10 431 -
H H 7 50.429001 23 S 3 429,001
incident N-1 (A_value)- 8 50420000 23 % 6 429,001 o
o 0, 9 50428001 23 6 2 428,001 0
Step 2 : Calculates the 99% frequency o R R B
. . 11 50.426998 23 36 1 426,998 100
value in the imbalance data set (B- 12 soas0 23 % 1 425930 o
13| 50422099 23 36 1 424999 -
" 50.423 23 36 16 42
Value) 15| 50422001 23 % 15 422,001 w |
16| 50421001 23 3 13 421.001 aw

17 50419996 23 -

419,998 326 -310
[iweri @ R

Step 4: Reserve capacity is B

Reserve capacity is A

Comparison
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4. Reserve dimensioning

Recommendations

«  Test both approaches in a period and gain
experieces

*  How to implement in Vietnamese regulation

«  Define ancillary services more clearly in the
regulation

MINISTRY OF INDUSTRY SOCIAL REPUBLIC OF VIETNAM
AND TRADE p - Freedom - Happi
Electricity Regulatory Authoriy
No. 106/QD-DTDL Hanoi, 14 December 2018
DECISION

Issuing the procedure of identifying and operating ancillary services

DIRECTOR OF ELECTRICITY REGULATORY AUTHORITY

Pursuant to the Decision No. 3771/QD-BCT dated 2 January 2017 of the
Minister of Industry and Trade defining the function, task. authority and
organizational structure of Electric Regulatory Authority of Vietnam (ERAV),

Pursuant fo the 25/2016/TT-BCT dated 30 November 2016 of the Minister
of Industry and Trade stipulating the transmission power system:

At the request of the Head of Power System Department,

DECISION:

Article 1. To promulgate together with this Decision the procedure of
identifying and operating ancillary services to guide the implementation of
Circular No. 25/2016/TT-BCT dated 30 November 2016 of the Minister of
Industry and Trade stipulating the transmission power system

Article 2. This Decision takes effect from the date of signing and replaces
the Decision No.12/QD-DTBL dated 12 March 2015 of the Directer of Electricity

latory Authority lgating the p dure of planning and mobilizing
frequency control service and spinning reserve service and Decision No. 33/QD-
DTBL dated 02 June 2015 of the Director of Electricity Regulatory Department
issuing the procedure of planning and mobilizing fast-start, cold-start, and must-
run services.

Article 3. Managers of ERAV"s departments, Director of ERAV’s Training
and Electricity Market Development Research Center, General Director of

relevant units are responsible for implementation of this Decision.
DIRECTOR
Signed
Nguyen Anh Tuan
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Thank you for
your attention!

Questions?





