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Introductior

* LetF, be simulated wind or solar data from NREL.

 Load-tap-changing (LTC) transformers regulate voltage In

subtransmission and distribution networks. » Let Qg4, renewable voltage support, be limited to [-QJ™, Q§™|.
« LTCs must be used sparingly: excessive tapping hastens costly failure. » Simulate for 1 year at 1-min resolution (one power flow per minute).
* Renewable energy fluctuations increase LTC tapping frequency. « Count LTC taps and plot distribution vs. subtransmission.
 Renewable voltage regulation diverts this effect upstream (Figure 1).
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Figure 3a: Trade-off curve for Figure 3b: Trade-off curve for
definite-delay LTCs. inverse-delay LTCs.
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 Renewable voltage support balances the effects of fluctuation between
distribution and subtransmission LTCs.

Table 1: Transformer parameters

Parameter Descri?tion DLTC Value ILTC Value + The trade-off is nuanced even for simple networks.

a Tap size 5/8% « Understanding relationships between parameters enables extension to

Ty Tap limits (—16,16) more general networks. - N -
« The tapping trade-off calls for sophisticated joint tap minimization.

Vsp Setpoint 1.02 pu sub., 0.96 pu dist.

DB Deadband 2 taps (+£1.25%) ACkn OWI@dgem entS

C Max. counter value | 120s sub., 240s dist. NA This work was supported by the Los Alamos National Laboratory Grid

, Science Program, subcontract 270958.
. Time constant NA 120s sub., 240s dist.
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