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BADW-LRZ SuperMUC Setup
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LRZ Infrastructure Power and Energy Measurement Points

s sy o A

(3 5 v 1
=isocomec é

DIRIS 40

I[EP

Ingenieurbiiro

LRZ 20 KV ... 400 V Power Distribution Scheme

ElektroPlanung
e.on2 {South)

l e.onl {North)
gy

Jo1 J02

= é é é o
20kv
T} ™ Tig Tip Tip T
6x1.600kv4

0,4kV

20kV Side EV1

118 | 120

| I ‘1
V F P PF MAx AVG
1193 i E O
(EN3) </ TEST S 3]
\/ - K 2, -~

N208
N216
N222
N228
N234

Measurement points 1| 3

Jie8 1181

- g 2 :mg ULE00A 2x1.600kVA
I | I
| | I —
E|EBIER (B |8 Socomec Diris A40/A41 meters
| o
| | | at measurement points 1 and 2
"i 1 ’i E i g O =
(Bl Bl Bl ElEl | — 2 - . . -
e SRS N EEE E 1E I R g & Multi-function digital power &
= | = | | 2 2 § | N301-N311 . . 3
Measurement points 2| | g1 3| 5[518| gl &1 T continuously integrating energy
¥ RS | 20 0113 2 o
e gt sl el 2l & %‘H‘l 2 EL meter (15 minutes readout
LS| S BE(RE( & & i interval
:@ @ @/\ NA401-410 )

PR v s\
h=d = =IHaR0 — NSA1 == Eva

R v Yl
} tt {E IF I It & IEC 61557-12 certified
] Qé kw _ﬁ_

B00kW : @ eHRR Power Bar Layout

__________
1

5
]
3
]

ST ~HiAR0 Measurements up to the 63th
harmonic




SuperMUC Power and Energy Measurement Points

IBM PDU 46M4004

IBM 46M4004 PDUs are sampling Voltage,
Current and power with 120 Hz frequency.
Power values are averaged over a 60
measurement seconds interval

One PDU outlet provides power to 4
SuperMUC compute node

One minute readout interval



Different Levels [[5}_

 Level 1
® One PDU outlet with 8 nodes

d Level 2
® 1 rack (>10kW)

® >=1/8 of system

— 16 racks, each containing 12 PDU outlets, 14 racks having 74 nodes, 2 racks having 72
nodes, for a total of 1180 nodes which is > 1/8 of the compute nodes

® InfiniBand switches
— 18 islands and hence 18 IFB racks (10 PDU outlets; the system total of 180 IFB PDU outlets)

— The average power for one PDU is measured and then multiply by 180 to get the value for the
entire system.

d Level 3
® SUM(Measurement points 1) — NSR1



Level 1, 2, 3 measurements at LRZ

Performance: 2.582 PetaFlops (Green500)

Level Full run
2,449.290KW
Efficiency (MFlops per Watt) 1054

2,602.214kW
Efficiency (MFlops per Watt) 992

2,639.915kW
Efficiency (MFlops per Watt) 978

2,766.352kW
Efficiency (MFlops per Watt) 933




Observations [ﬁ_

dLevel 1 possible without node level measurement
capabilities (1/16 system)

dLevel 2 node level measurement capability a must
have (1/8 system)

® Estimate rest of used system components (networking, cooling
etc.)

Level 3 easiest for us
® subtract 2 values
® Needs to be planed



Conclusion [M_

Next time you make changes to your data center,
think about measurement capability improvements !



