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Uptime Institute Tier Standard

Classifies data-center site infrastructure by topology and capacity. Availability figures are indicative of theoretical infrastructure
availability; fuel-autonomy figures are common owner-specification values, not fixed Tier-standard thresholds.

Ti  Topology Availabilit
er y
| Single path, no redundancy 99.671%

Il Single path, redundant components 99.741%

Il Multiple paths, one active 99.982%

IV Multiple active paths, fault tolerant ~ 99.995%

Downtim  Typical generator config Typical
elyr fuel
~28.8 h N (single unit) Per owner
~22.7h Often N+1, single path ~12h
~1.6h N+1 concurrently maintainable 212h
~0.5h 2N or 2(N+1), independent 72-96 h

Redundancy Configurations Quick Reference

Config
N

N+1
N+2
2N
2N+1

DR

Meaning

Base capacity only, no backup

One extra unit beyond N

Two extra units beyond N

Two independent full-capacity paths
Two independent paths + one extra

Distributed Redundancy across power
blocks (3-of-4, 4-of-5, catcher)

Example (4 MW IT load)
4 x 1 MW, all running

5x 1 MW (any 4 carry load)
6 x 1MW

2 x 4 MW (each 100%)

2 x4 MW + 1 spare

Multiple blocks; shared spare

Typical tier fit
Tier |

Tier Il / Tier Il
Higher Tier 11l

Tier IV

Tier IV; hyperscale

Hyperscale; complexity
trade-off
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DCC vs ESP Generator Ratings

DCC is a manufacturer-defined duty classification built around 1SO 8528 performance requirements for mission-critical
data-center applications. An ESP-only rating is generally not considered sufficient evidence of extended mission-critical duty

capability.

Rating Source Annual run-time Fit for Tier lII/IV? Ch
k

ESP Emergency Standby ISO 8528-1 < 200 hlyear Ulnsufficient for extended-outage [

duty

PRP Prime Power ISO 8528-1 Unlimited Partial (see notes) []

COP Continuous ISO 8528-1 Unlimited Yes but base-load sized []

DCC Data Center Continuous  Manufacturer-defined Effectively U Purpose-built for data-center duty [ ]

unlimited

Fuel Autonomy Reference (Owner-Specified)

Ti  Typical owner-spec Example (4 MW load, ~1,000 Storage architecture Ch
er fuel L/h) k
| Per owner spec (often ~12  ~12,000 L Belly tank only [1
h)
I Commonly ~12 h ~12,000 L Belly + small day tanks [1
Il Commonly =12 h ~12,000 L minimum Belly + day + local bulk []
IV Commonly 72-96 h ~72-96,000 L (~19-25,000 US gal) Large bulk; often dual [1
Cost Comparison — lllustrative Only

Indicative CAPEX index (complete generator plant): Tier | 1.0x | Tier Il ~1.4x | Tier Il ~1.8x | Tier IV ~2.5-3.0x.
Ratios compare the complete generator plant (generators + switchgear + fuel systems + building infrastructure) at the
same IT load. Actual figures vary substantially with geography, brand, fuel-storage regulations, and site-specific
requirements — confirm with project-specific quotes.
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PMG Excitation & Power Quality Checklist

[ ] Alternator with Permanent Magnet Generator (PMG) excitation — independent of main output voltage; can sustain
approximately 3x rated current for up to about 10 seconds (depending on alternator design) for downstream fault clearing
[12/3-pitch (12-pitch) stator winding — rejects triplen (3rd/9th/15th) harmonics from IT-load switch-mode power supplies
[11SO 8528-5 Class G3 or G4 performance — voltage +10% peak deviation, back within £3% in < 2 sec; frequency 3%
peak, back within +0.5% in < 5 sec

[]1Voltage THD < 5% under representative non-linear load

[ ] Fast voltage regulator + fast speed governor for step-load response

4-Step Tier Decision Framework

STEP 1 Workload Criticality

[ ] Non-critical / dev-test / batch — Tier | or I

[ ] Enterprise application hosting — Tier Il or IlI

[ ] Customer-facing colocation (SLA 99.98-99.99%) - Tier llI

[ 1 Financial trading / real-time payment / safety-critical — Tier IV

[ 1 Hyperscale cloud (software-level redundancy) — Tier Il per site, often DR topology

STEP 2 cCost of Downtime

[ 1 Compute customer’s cost of downtime in USD/hour (revenue + SLA + brand + operational)
[ ] Compare against marginal Tier IV CAPEX premium + site economic life in hours-avoided

[ 11f cost of downtime > break-even - Tier IV pays back; else — Tier lll more economic

STEP 3 Regulatory Standards

[ ] Healthcare (US) — NFPA 110 Level 1 required for life-safety loads

[ ] Financial services (US/EU) - audit expectations may specify Tier Ill or IV
[ 1 Government / defence — often Tier IV or equivalent

[ ] Federal FISMA / FedRAMP - often maps to Tier Il minimum

STEP 4 site Constraints

[ 1 Floor space & generator yard — 2N Tier IV = ~2.5x footprint of Tier Il

[ 1 Fuel storage regulations - multi-day autonomy targets may need variances

[ ] Utility feed — many Tier IV use dual feeds where available; fault tolerance from overall topology
[ 1 Ambient environment - tropical / desert derating pushes machinery count upward

Common Spec Trap — “Tier IV Ready”

Vendor marketing sometimes uses “Tier IV Ready” to describe a Tier Il site that could theoretically be upgraded to
Tier IV later. Uptime Institute does not recognise this term — a site is certified at the tier its as-built topology delivers. If
Tier IV is contractually required, the site must be certified TCCF Tier IV as built.

REFERENCES & FURTHER READING

1. Uptime Institute — Tier Classification System (uptimeinstitute.com/tiers)

2. Uptime Institute — 2022 Global Data Center Survey (43% of respondents reporting significant outages attributed to power)

3. I1SO 8528-1 — Reciprocating internal combustion engine driven alternating current generating sets — Part 1: Application, ratings and
performance
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. ISO 8528-5 — Part 5: Generating sets (performance classes G1-G4)

NFPA 110 — Standard for Emergency and Standby Power Systems (10-second startup, Level 1)

. Cummins / Caterpillar / Rolls-Royce mtu — manufacturer DCC (Data Center Continuous) rating data sheets
ASO Genset — Data Center Generator Redundancy Guide, asogenset.com, 2026

. ASO Genset — Data Center Backup Generator Sizing Guide

© N o U A

Disclaimer — This checklist is a general engineering reference derived from ASO Genset data-center generator projects ranging from 500 kVA
enterprise installations to multi-megawatt hyperscale deployments. Uptime Institute certification is site-specific; the applicable Tier requirements,
project owner specifications, local regulations (fuel storage, emissions, fire code), and manufacturer performance data always take precedence
over the general figures shown here. Cost and footprint indices are indicative only. For project-specific data-center generator redundancy design,

contact ASO Genset engineering.
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