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Limited frequency
sensitive mode -

Limited frequency sensitive mode — under-

frequency (LFSM-U)

RfG 15.2.c

over-frequency

(LESM-0) Eftf
13.2 Frequency thresholds
e Start: 50.4Hz (default) h[E 49 5Hz 10%
== Droop: 10% (default) ' 0
oso  Start: 50.2Hz (default) 7ANIZE 49.5Hz 4%
d Droop: 4% (default) RAW 49.8Hz 5%
Start: 50.2Hz (default) N
RAWY Droop: 5% (default) ARA> 49.8Hz 5%
107 49.8H e 0/O(H(PdPM))
Start: 50.2Hz (default) -oMz 20 ro
ARA> Droop: 5% (default) ‘ 2L (other SPGM)
FTX=Y DK1: 49.8Hz 5%
0 (0)
Start: 50.2Hz (default) DK2: 49.5Hz e
{57 Droop: 2.6% (PPM) BACOHE BATRERRL

Droop: 4% (K1)

Droop: 5% (ZDEM) % FERMIBRIVING defaultfEEL TEREZNTVSE0. RFGIZ(FdefaultiBED

>g_n  Start: 50.5Hz (default) ECEUIBVN T EEDLICGERESEF NG IN TS,
(DK2) Droop: 4% (default) RfG 15.2 (c)

» the frequency threshold specified by the TSO

HALOE  AAFEESLMRECOVT, shall be between 49.8 Hz and 49.5 Hz

= [ RifeEIR N £ R UEIEE% inclusive
ST SHENNBHEA. 5
BRROLNEREEEUT * the droop settings specified by the TSO shall

BECIH I EIE, BB,
EH(F 2~ 5%DEFETIEET
BELL, RREF(F0.2Hz LR
E9 %, JIEFERLTWS,

be in the range 2-12 %.
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NERC Reliability Guideline: Improvements to Interconnection Requirements for BPS-Connected Inverter-Based Resources
September 2019

FERC Order No. 842 requires all newly interconnecting generating resources within its jurisdiction to install, maintain,
and operate a functioning governor or equivalent controls as a precondition of interconnection, effective May 15,
2018. FERC Order No. 842 requires new generation units to have functioning primary frequency response capability.
The FERC Order also requires resources to respond to frequency excursion events when plant POM frequency falls at
least outside a £ 0.036 Hz deadband, and to adjust output in accordance to a maximum of 5% droop.*® This response
must be timely and sustained rather than injected for a short period and then withdrawn. However, reserving
generation headroom to provide frequency response for underfrequency events is not mandated by FERC Order No.
842. These resources should respond to overfrequency excursion events outside the deadband by reducing active
power output in accordance with the 5% droop specification.

The NERC Reliability Guideline: BPS-Connected Inverter-Based Resource Performance outlines recommended dynamic
response characteristics. The closed-loop dynamic response of the active power-frequency control system of the
overall inverter-based resources, as measured at the POM (or possibly the POI), should have the capability to meet
or exceed the performance specified in Table 2.1.* TOs may consider using or adapting these specifications based
on a technical basis (i.e., system studies). The requirements defined should not conflict with any inverter-based
resource protection systems.

Table 2.1: Dynamic Active Power-Frequency Performance

Parameter Description Performance Target
For a step change in frequency at the POM of the inverter-based resource
Time between the step change in frequency and the time when the
Reaction Time ; P & . a ."r 50 < 500 ms
resource active power output begins responding to the change
- Time in which the resource has reached 90% of the new steady-state
Rise Time . — <4 sec
(target) active power output command ——
’ ) Time in which the resource has entered into, and remains within, the
Settling Time ; ) < 10 seconds
settling band of the new steady-state active power output command ——
Overshoot Per.centage .of rated ac_t'we power output that the resource can exceed € 5
while reaching the settling band
- Percentage of rated active power output that the resource should settle
Settling Band enag L P P < 2.5%%*
to within the settling time
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