Improving Hydropower Modeling for Power Systems

Planning and Operational Studies

Hydropower modeling
needs an upgrade.

Performance Example: Water Availability

Key Industry Comments: Key Industry Comments:

* “It's a good idea to vary head
parameter in dynamic models and
observe the effect on studies”

* “For power system simulation programs,
we should propose to build a new
section ... to specify seasonal water flow
condition on rivers, head information
and ... to adjust steady state and

dynamic model data accurately”

need to be checked”

errors are not made...”

river plants”

With industry input,
we’re modernizing It.

Performance Example:

e “Study engineers need to be
educated on the river flow operations
and the model data exchange
between PCM and planning case

* “Not an urgent requirement for the
transmission planners - need to
educate the engineers to make sure

* “lt’s more important in long term
simulations and critical for run of

Interdependences and Constraints Performance Example: Dynamic Models

Key Industry Comments:

 “Some of the models developed late
60s and early 70s”

* On some model water head cannot
be changed”

a8y,
ax[1+(ay- — )sTw] Power

—_— " a3  EEEE—

1+ i|“‘T\\'

o St ) Pmech
ng’ Kturb(1+ AturbsTw)

1+ BturbsTw

lllllllll
500 820 708 800 %00 1100 1200

Project Objectives Approach

* Develop database/methods/tools that will update
system models to account for dynamic water
availability, interdependences between
cascading systems, and rough zones in planning
and operations models,

* Review, update, and develop dynamic models,

» Stakeholder engagement to collect and
disseminate information and data, validation of
methodologies, and testing of the tools

User Inputs (Hydro Hydro A i
Powerflow Conditions like the Database NEraiE.

Input head,
Database \ -
Water Levels (seasonal, Transfer of| [ FOW System studies:
low water, high water ... water ; | Contingency
" analysis

)
-
= | profile on
i

4t

-

Q.

ot
Interdependencies powerﬂow—»o ~inte tion | !voltage stability
among hydro projects and Tanelont

Environmental dynamic o
Constraints / models ._ Etc.
Input T
Power System Studies for different

[ Dynamic ] water profiles

Intended Outcome

* Industry awareness of hydro generation
misrepresentation

* Improvement of modeling practice

* Improvement of planning and operational studies

* Improved reliability of power system

» Accurate estimation of the role of hydro In the
Integration of other renewable resources.
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For additional information, contact:

Better modeling will support a
more resilient and reliable grid.
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Schematic of the PIDGOV turbine-governor model

The Hydro Model Gaps Tool is developed as follows:

* The user interface or frontend is based on React (a JavaScript
library)

« The REST API is based on FastAPI (a Python framework)

* The backend includes unit-level dispatch models using
regression models and historical hydrology and electrical
dispatch datasets, database, efficiency curves,
Interdependency validation, etc.

Head parameter

L et VAR = P,
J notspecified at all
Flag
-
e e BOONM) = §

"
&
il
R

datasets

season, etc) SQlite

Calculate new P,,,, and P,
based on hydro availability and Validate if unit dispatch

AT maintains efficiency threshold for
the given hydro conditions/,
update dispatch if needed

Recalibrate P,,, and P, based Efficiency BT SUetam
on inter-dependency constraints Curie Output: Y

Tools like
from model : V fil
Evaluation SVinte PSSE/PSLF

Schematic of the HyG0V burome-governor mode!

VARILY | @ | = Tea & I i
Pt ﬂ T | s T T |
Vekacity and

Speed o Position Limits _
SPEE o NHLI'“

o P

I-l P = o PMECH
Head parameter fixed at

Unit Level Export data
Dispatch using in CSV

nominal value of 1

Schemaoficof the HYG2 UL Furdine-governor mode!

ALCHEUIMN  Dispatch atunitlevel | formatif
based on Al efficiency
o—— curve
s thresholds
are met

Hydro Model Gaps Tool

LR [E =i
i

i
‘ i %
o Es 1
' H:I'-_ + F=ila _+ N 1 ﬂ
4 J —_—
. s ey
ead paraimeter can b

. B onigiirra -

= 1= ey
el
c-
r
3 ¥

Industry Stakeholders and Partners
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