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... YTO NPUBOAUT K NATN HOBbIM
npobnemam ¢ NUTaHUEM

MacwTtabupoBaHue

OTkntoYeHne MNMpocapaka CKaykn MoLHOCTH
ANIEeKTPpOo3Hepruu MOLLHOCTHU

CKa4ykn MOLHOCTH

% .K Kone6aHus [ I I
or

MOLLHOCTU
(0} 5 L

Huskoe MepeHanpsikeHune  JIMHEMHbIA WYM
cetn HanpsKkeHMe Harpyskm
FrapMoOHUKK
NU3meHeHue MepekntoyeHuns FapmoHunyeckmne LIMKNUYHOCTL

YacToTbl UCKaxeHue
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[1Ba crniocoba yrnpaBreHnst ¢ kKonedbaHnsaMmn Harpy3ku Ha
ypoBHe UDBIT

[lepenaua
KornebaHun B CmsaryeHue
NMUTaKOLLYHO KornebGaHuun
ceTb
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[1Ba crniocoba yrnpaBreHnst ¢ kKonedbaHnsaMmn Harpy3ku Ha
ypoBHe UDBIT

[lepepava
Koneb6aHunun B

NUTaIoOLLYIO
ceTb
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Pabota 9395X co ctyneH4aTon Harpy3skon oT 20% 0o 100%

BAT cur  50.000 A/div e
CH4 > 50.0-V/div' ID'YTpluy‘ Group Zoon1:10.0k
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Harpy3ku ot 20% o 100%. ‘

BbixogHoe HanpskeHue ' B—— '
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F———
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3aBoackomn Tect 9395X npoBepeH ¢ Al Harpy3kon

. T e—— = =
Stepl Load (Idle state): = 325 kVA / kW
Step1 Time: = 300ms
Step2 Load (Peak state): = 1610 kVA / kW
Step2 Time: = 60ms = = =
- g == e

Step3 Load (Steady state): = 1290 kVA / kW
Step3 Time: = 2 seconds
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[1Ba crniocoba yrnpaBreHnst ¢ kKonedbaHnsaMmn Harpy3ku Ha
ypoBHe UDBIT

CmMmsaryeHue
KonebaHuu

© 2026 Eaton. All rights reserved.



C rJ-I a>KM Ba H M e M O LL" H OCT M H a NVIDIA DEVELOPER Home Blog Forums Docs Downloads Training
ypOBHe CTOI7| KI/I Technical Blog

Data Center / Cloud

ﬁ How New GB300 NVL72 Features
= Py Provide Steady Power for Al

== power profile with smoothing

Workload start Workload end
Time

Figure 3. Power smoothing solution

Key Configuration Parameters
Parameter
GPU-active floor (burn + GPU) power 0 (rely on PSU)

GPU-Idle floor power 5 seconds average power Figure 8. A photo from power supply vendor LITEON Technology sh'owing Fhe inside of a GB300 power supply unit, with the energy
storage area highlighted in green.

GPU-Idle-to-burn time 60 milliseconds

Ramp-up rate 20 Watts/ second
Ramp-down rate 20 Watts/ second

Table 1. Key configuration parameters that impact power demands, as shown in Figure 5 above.

E-T-N
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CrnaxvBaHue MOLLHOCTUN Ha YPOBHE CTOUKU

RAMP RATE OF THE INPUT CURRENT UNDER STEP LOAD

lin (A) Ramp Rate

76 -
84 10.5% “~
9.6 14.3%

1.2 16.7%

124 10.7%

14.8 19.4%

17.4 17.6%

20.8 19.5%

232 11.5% 20%
264 13.8%

284 7.6%

30.8 8.5%

324 5.2%

34 4.9%

346 1.7% A 4

20% to 100% Load Step

CIPS-Sales@liteon.com

CH1 Current vs Time (Zoomed: 2.0-2.25s)

—— CH1 Current (A)

CH2 Current vs Time (Zoomed: 2.0-2.25s)

Time (s)

1RU Super-Capacitor Shelf (SCS) - Solution to Mitigate GPU Power Fluctuation

Energy Capacity 20kW / 1.5s
Qutput 50V / 408A max
Super-caps voltage 20V ~ 49V
Super-cap type EDLC

5 years

Input gurrent
EDLC Supercap cells
v No BMS needed,
v No min. operating voltage restrict.
v Less COS issue

: -
19inch 20kW Cap Shelf

Key Features
+ Max charge/discharge time: 1.5 @20kW

+  Protection: OCP, OVP, UVP, OTP and Fan Fault

+  PMBUS communication
* RUPMC Card (Same as RU 33KW shelf)

«  EDLC large vendor with reliable supply.

© 2026 Eaton. All rights reserved.




Normalized MPF Time Series

CrnaxmuBaHue Ha YPOBHE CTOWKU

N

gﬂs.
OnpeaernéHHbIN YPOBEHDb CriiaXmnBaHUA Harpy3ku MOXHO 5 | i ’
peanusosatb ¢ HoBbiMn GPU (Hanpumep, Blackwell 300) Eza Original Power Draw (normaized)
ObecneyeHne MUHUMAanNLHOMO YpoBeHs MoLHocTn (MPF), N — EEE‘EPS(;"QLE' N
ncrnonb3oBaHne «dummy operations» B pexvume XornocToro e : . T MPF Added Power (nomalized)
xo4a ANS YCTPaHEHWst CKaYKoB Harpy3ku ’ ” S <
[lononHuTenbHasn unbTpaums Ha ypoBHe 6r1o0KkoB 10 Mk Level neray Storage Fower raw e Senes (Normazec!
MUTaHUSA UMK CTOMKM C UCMOMb30BaHNEM
CynepkoHAeHCaTOpPOB
CHWXeHMe HeraTMBHbI3 CKaYKoB B HanpaBrieHum g
NHQPACTPYKTYPbl BEPXHENO YPOBHS. 523 it ok P Do 0

02 Moving Average Power Draw (W)

—— Updated Rack Power Draw (W)
0.1 Rack-Level Energy Storage Charge
Rack-Level Energy Storage Discharge

T T T T T

(Nvidia peanusosanu >6 MUNIIMOHOB Charge Over Time (Normalized)
BUAeokapT Tonbko B 2025 rogy™)

[P
4
Z

= Charge (%)
*) https://www.cnbc.com/2025/11/21/nvidia-gpus-google-tpus-aws-trainium-comparing-the-top-ai- 50
chips.html#:~:text=Once%20used%20primarily%20for%20gaming,GPUs%200ver%20the%20past%20year. o o @ o"b @
N'rime(s} N "
E ‘T.N Choukse, E., et al. Power Stabilization for Al Training Datacenters. https://arxiv.org/abs/2508.14318
A

Powering Business Worldwide © 2026 Eaton. All rights reserved.




CrnaxxnBaHue Ha ypoOBHE CTOMKM

OnpeaernéHHbIN YPOBEHDb CriiaXmnBaHUA Harpy3ku MOXHO
peanusoBaTb ¢ HoBbIM1 GPU (Hanpumep, Blackwell 300)

Ob6ecneyeHne MMHUManbHOro ypoeeHs mowHoctn (MPF),
ncnonb3oBaHue «dummy operations» B pexume XosiocToro
X0[4a Ansl YCTPaHEHUS CKaYKOB Harpys3ku

[ononHuTenbHas ouUnbTpaums Ha ypoBHe 6510KOB Heobxoauma

NUTaHUS NN CTOMKN C UCNONb30BaHNEM orpaHn4yeHHass noaaepXxkKa
CynepkoHAeHcaTopoB ot UPS

CHWXEHNE HeraTUBHbIX CKa4yKoB B HanpaBreHun
MHPPACTPYKTYPbl BEPXHETO YPOBHS.

Ramp-rate
(Nvidia peanusosanu >6 MUNIIMOHOB M EI'I
BuaeokapT Tonbko B 2025 rogy™) KOHTpOﬂ U pyeTCﬂ

*) https://www.cnbc.com/2025/11/21/nvidia-gpus-google-tpus-aws-trainium-comparing-the-top-ai-
chips.html#:~:text=Once%20used%20primarily%20for%20gaming,GPUs%200ver%20the%20past%20year.
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CmaryeHue konebdbaHum
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Figure 3.1: Data Center Load Ramp Down and Up

Figure 3.1 shows a North American data center ramping down
frﬂm abﬂut 450 MW to abﬂut 40 MW Wlthln 35 SECDﬁdS Elr'DLlnd hﬂur 6 *) https://www.nerc.com/globalassets/who-we-are/standing-

committees/rstc/whitepaper-characteristics-and-risks-of-emerging-large-loads.pdf
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CmaryeHue konebdbaHum

KJV2026
New requirements for
demand connections

What, why and when?

Presentation to stakeholders on 5t of June 2025

FINGRID

Fluctuations in active power caused by market controls or third parties must be
limitable when necessary. In such cases, the maximum rate of change in active

power must be limitable;

+ 5-100% of Pmax / min but max 50 MW / minute.

« Fingrid must have the capability to activate a request to limit the rate of change in
active power.

E-T-N
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CmMmsaryeHne konedaHun
KJVvV2026
New requirements for

demand connections

What, why and when?

Presentation to stakeholders on 5t of June 2025

FINGRID

Fluctuations in active power caused by market controls or third parties must be
limitable when necessary. In such cases, the maximum rate of change in active

power must be limitable;

+ 5-100% of Pmax / min but max 50 MW / minute.

« Fingrid must have the capability to activate a request to limit the rate of change in
active power.

* Note: There will be 19: les (only ramp-up and ramp-down) which is equivalent to 3.8 full c
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CmaryeHue konebdbaHum

New UPS control of d.c. bus

Adapted battery type

Enhanced UPS charger capability

Accurate sizing for batteries

© 2026 Eaton. All rights reserved.



CmaryeHue konebdbaHum

Max charging
current rate 2C

Ramp down

Original and Assumed Requirements

Back up power (kKVA)

Adapted battery type Ramp down time (s)
Ramp down power (KVA)

Ratio hetween ramp down and total power 70% (Update)

Accurate sizing for batteries Back up time-EOL (min)

E-T-N
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CmaryeHue konebdbaHum
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Enhanced UPS charger capability

E-T-N
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CmaryeHue konebdbaHum

System Power

Floor Power

Ramp down ratio

Grid ramp-rate

Ramp down power

a.c.to a.c. efficiency

Total charging current

Total charging power
att =30s

Total charging current
att =30s

Enhanced UPS charger capability

E-T-N
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2000 kW
600 kW
70%
1%ls

1400 kW
96%
2848 A

833 kW

1628 A




CmaryeHue konebdbaHum

System Power

Floor Power

Ramp down ratio

Grid ramp-rate

Ramp down power

a.c.to a.c. efficiency

Total charging current

Total charging power
att =30s

Total charging current
att =30s

Enhanced UPS charger capability
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2000 kW
600 kW
70%
1%ls

1400 kW
96%
2848 A

833 kW

1628 A




CmaryeHue konebdbaHum

System Power 2000 kW
Floor Power 600 kW

Ramp down ratio 70%
|—_m Grid ramp-rate 1%ls

Charging power in % of output power

Maximum charging power (kW) (at 100% load)

Maximum charging power (kW) (at 0% load) Ram p d Own p Ower 1400 kW
96%

12.5 Electrical Characteristics (Battery Bus) -

- Total charging current 2848 A

able 12.4 Battery

Total charging power
att =30s

charging current e Meaning 280 kW for 1MW System

833 kW

Total charging current

Enhanced UPS charger capability atle=os

1628 A

E-T-N
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CmaryeHue konebdbaHum

«9395XC 7504W - Smoothing Test2

Power [KW)
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New UPS control of d.c. bus
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N3MeHeHns, KOTOpble CTOUT YYUTbIBATb B aKKyMYnsiTopax

TpeboBaHuA K oxnaxaeHuro

AKKYMYJATOPHOro nomeLleHus .
OdononHuntenbHo =1 kW Ha kabuHeT
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Ctparterunsa dunsrpaymm Al Harpysku HV

*  BbICTPbI TPAH3NEHT, PUNLTPYEMbIN BONN3N U BHYTPU HArpy3Kku, C '
MOMOLLIbIO NPOrpamMMHOro obecneyeHuns, B cepBepHoM Boke NuTaHus, B MV

=  MoxeT noTpeboBaTbCa AONONHUTENBbHAA PUNbTPaUms Ans OCTUXKEHUS
AMMUTOB HapocTaHusa mowHocTn (MBT/MuH) onga cetn

e
cTonke nnu Ha yposHe PDU (AHF) =
= YpeamepHoe KONMYECTBO LMKIOB U OrpaHMYeHHas aHepreTuyeckas o
noTpebHOCTb,COBPpEMEHHAs TEXHOMOIMS cynep- UM rmbpuaHbIx {5 a ‘
KOHAEeHcaTopoB i ﬂ
= MHoroobeLatowias nHdopmMaLumst 0 baTtapesx CrnegytoLero NOKoNeHns
"
= KonebaHusa Harpy3ku B npeaenax AonyCTUMbIX Npeaenos Ans LV e
- =)
BbILLECTOSLLEN SNEKTPOCETU - TpaHCopMaTOphbl N FeHepaTopkl ac_
M

m BpeMFI yBennimBaeTCca C AeCATKOB CEKYHO O HECKOJIbKUX MUHYT

" OrpaHquHHoe KOJiM4eCTBO LIMKITOB B 3aBUCUMOCTU OT
npoAoJIKUTESIbHOCTU TPEHUPOBOYHbIX LIMKITOB

= Bl 6yget ynpaenate LVRT ons cooTBETCTBUS TPEOOBaAHUSAM
anekTpoceTn

E-T-N
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