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UC Tech Awards 2023 Candidate
Category: INNOVATION
Name: SDSC UPS Battery Project Team
Number of people: (7)
Location: UC San Diego

1. Person submitting the application/nomination
a. William Homan, Technical Project Manager, San Diego Supercomputer Center, UC San Diego, Staff member
b. Email address: 
i. whoman@ucsd.edu
c. The name of your organization: 
i. UC San Diego

2. Award category: Innovation

3. Name of person, name of the team, or name of the project to receive the award 
a. Team – SDSC UPS Battery Project Team

4. All project team members -  
a. Christine Kirkpatrick
i. Title - SDSC Division Director of Research Data Services
ii. Department – SDSC
iii. Location – San Diego
iv. Staff
v. Email - christine@sdsc.edu
b. Brian Balderston
i. Title - SDSC - Director of Infrastructure and Deputy Director, Research Data Services
ii. Department – SDSC
iii. Location – San Diego
iv. Staff
v. Email - brian@sdsc.edu
c. Tom Tate
i. Title - SDSC Data Center Manager
ii. Department – SDSC
iii. Location – San Diego
iv. Staff
v. Email - ttate@sdsc.edu
d. Tom Chavez
i. Title – UC San Diego Facilities Maintenance Lead
ii. Department – FM
iii. Location – San Diego
iv. Staff
v. Email – n/a
e. Keith Green
i. Title - SDSC Data Center Operations Lead
ii. Department – SDSC
iii. Location – San Diego
iv. Staff
v. Email - keg031@sdsc.edu
f. Andrew Ferbert
i. Title - SDSC Platform Services Manager
ii. Department – SDSC
iii. Location – San Diego
iv. Staff
v. Email - dferbert@sdsc.edu
g. Chris Battistuz
i. Title - SDSC Financial Services Manager
ii. Department – SDSC
iii. Location – San Diego
iv. Staff
v. Email - cbattistuz@sdsc.edu

5. Which location was affected by the work? (the name(s) of the organization affected)
a. UC San Diego

6. Summary: SDSC pioneered the commercial application of an innovative technology removing tens of thousands of pounds of toxic batteries, replacing them with an environmentally friendly and rechargeable alternative, and increasing the capacity ~8x. This allows for time to gracefully shut down systems in the event of a catastrophic outage, averting considerable risk to the UC system in data and system loss.

7. Narrative: 


The United Nations Environment Program has estimated that 86 percent of the world’s lead consumption is for the production of lead-acid batteries. Working to reduce our dependence upon this resource is good for everyone on the planet. In the Spring of 2022, a team from the San Diego Supercomputer Center (SDSC) at UC San Diego activated a completely new approach to backup power needs, by replacing tens of thousands of pounds of toxic batteries with a more environmentally friendly alternative. 

Because backup power is a crucial element to run a data center and something that needs to remain resilient, for many years the solution rested on traditional lead-acid Uninterruptible Power Supply (UPS) options. While this solution remained effective, there is a global desire to embrace eco-friendly operations and when coupled with the University of California’s aggressive goals for carbon neutrality meant a change was needed. Hence, SDSC partnered with a vendor to deploy the world’s first enterprise application of an innovative alternative. This system uses zinc manganese-dioxide cells, much like household batteries – except they are rechargeable for ten or more years due to a proprietary separator between the cathodes that allows for long-term charging without degradation.

The change initiated by the SDSC team also improved the UPS capability as well – moving from just under 30 minutes of coverage with the prior solution to nearly 4 hours of coverage, which provides crucial time to properly manage disasters and unplanned outages. 

SDSC is expanding the installation in two additional phases.  That in addition to adopting this technology, they have been outspoken in creating awareness of greener options for disaster recovery and IT resilience planning. Not only do traditional UPS’s encourage the consumption of lead-acid, but worse - the spent batteries are sometimes sent to other countries for disposal.

The team was comprised of designers, thinkers, and doers, with each team member providing critical contributions to the project’s success. The effort was complex and had to be done right the first time, as any failure could have caused potential downtime for the data center. The team not only accomplished this project, but also continues to work together to provide critical resources that support researchers, educators and administrators across UC San Diego and other UC campuses as well as national and global communities. From health information systems to scientific research projects, this team powers a large slice of the University mission.
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Extracted Lengths from Phase 1 Drawing

Inverter is located
between rack #9 and 10
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Based on design simplicity 13 racks are divided into 4 groups of three racks each and rack # 13
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Proposed layout of wiring groups
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                    GROUP E GROUP D GROUP C GROUP B GROUP A Proposed layout of wiring groups
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DC voltage drop chart for comparing lengths vs voltage drop

Extracted Lengths Tuned Lengths
from RACKSs to the Inverter DC CABINET from the Inverter DC CABINET to achieve 0.494V DROP
A B c D E A B [ D E
Rack #
# | #5 | #8 | #11 | #13 w0 | #5 | #8 | #11 | ;3
Cable TYPE Rels(')s;;“F‘T/ Res / FT | Length FT|49.00(34.80(13.90( 13.90| 23.40 51.90|36.50| 13.90| 13.90| 26.30
1000MCM 0.0136 0.000014 0.233]0.166| 0.066| 0.066( 0.037 0.247(0.174|0.066| 0.066| 0.042
900MCM 0.0147 0.000015 0.251[0.178[0.071| 0.071] 0.040 0.266|0.187(0.071[0.071| 0.045
800MCM 0.0168 0.000017 0.287|0.204(0.081] 0.081| 0.046 0.304(0.214|0.081| 0.081[0.051
750MCM 0.0178 0.000018 0.305/0.217/0.087| 0.087( 0.049 0.323/0.227/0.087| 0.087[ 0.055 RESUIT 111
700MCM )
0.0189 0.000019 0.323[0.229/0.092|0.092| 0.051 0.342|0.241[0.092(0.092| 0.058 Wire gauge and calculated current
600MCM 0.0220 | 0.000022 _ 0.377(0.268| 0.107(0.107| 0.060 0.399(0.281) 0.107{0.107) 0.067 required per group
500MCM 0.0273 | 0.000027 § 0.466(0.331]0.132| 0.132(0.074 10.494] 0.347(0.132] 0.132) 0.083
400MCM 00336 | 0000034 & |0574|0.408|0.163|0.163]0.091 0.608| 0.428| 0.163] 0.163| 0.103 GROUP A = 51.90ft 500MCM 349.19A
350MCM 0.0388 0.000039 2 0.664|0.471[0.188| 0.188[ 0.106 0.703/0.494|0.188| 0.188(0.119 GROUP B = 36.50ft 350MCM 349.19A
<} GROUP C = 14.05ft 2/0 AWG 349.19A
300mMCM 00451 | 0000045| 0.771]0.548|0.219/0.219| 0.123 0.817/0.575|0.219/0.219|0.138 GROUP D = 13.90ft 2/0 AWG 349.19A
250MCM 0.0545 0.000055 ; 0.933]/0.663|0.265| 0.265( 0.148 0.988|0.695/0.265| 0.265| 0.167 GROUPE =23.4ft 1 AWG 116.4A
4/0 0.0640 0.000064 3 1.094]|0.777/0.310{/0.310/0.174 1.159/0.815/0.310{ 0.310[0.196
(=
3/0 0.0807 0.000081 S 1.381]0.981]0.392|0.392| 0.220 1.463|1.029/0.392|0.392|0.247
~
2/0 0.1017 | 0.000102 % 1.740/1.236/0.494) 0.494| 0.277 1.843(1.296 10.494| 0311
1/0 0.1279 0.000128 E 2.189/1.554/0.621|0.621|0.348 2.318[1.630[0.621|0.621|0.392
1 0.1615 | 0.000161 2.763|1.962[0.784| 0.784/0.440 2.926/2.058|0.784) 0.784[0.494|
2 0.2034 0.000203 3.480(2.472|0.987|0.987|0.554 3.686(2.592/0.987|0.987|0.623
4 0.3229 0.000323 5.525/3.924| 1.567|1.567/0.880 5.852[4.116/1.567| 1.567|0.989
6 0.5148 0.000515 8.808|6.256(2.499| 2.499| 1.402 9.330(6.561|2.499]| 2.499|1.576
8
0.8010 0.000801 13.706 9.734|3.888| 3.888| 2.182 14.51710.209 3.888] 3.888 2.452
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Electrical design specifications

Design Inputs

Calculated Power and peak currents

Total Power 500.0|KW Power / RACK 442 KW
Efficiency at lowest voltage 85| %
Peak Current / RACK 116) A
Total Racks 13| # »
Lowest V 380 V Peak System Current 1513 A
Derating Temp 90 C Max allowed Voltage Drop one way - Vv
# of RACKS per group 3 3 3 3 1 13 Total Racks
Total Power kW
Power / GRP 132.69 132.69 132.69 132.69 44.23 575.00 @ 85% eff
Current / GRP 349.19 349.19 349.19 349.19 116.40 1513.16 (Total Current
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