


] COMT

U
()
——
I_I_1
(M
(1
K

> Our overlap with reliability
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> Safety fundarnentals
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Trnie overlap witn reliapility and availapility is

Fxcept whner you’re not tninging apout it
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to botn ®and w

Safety nas priority over service r"onrJ nuity,
nent damage or econormics” - [EEE
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12 Saraty ogvarlap- relianle meats
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- Are we teacning it

(ves)
- Are we needing it
(rnostly)

. PY PHot young, not OU; put a1 vizple, die-aple age
(v/dpolodies to autnor A, Koy)
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Toolc 7l: Ovarlan

o Overlap witn reliapility and availapility

Tne ORF, or Oper
Jf.‘

1't']r13 rir"l pility Factor, was

autnorad py a different A, Roy, ( }e\/\/OJJ CO ’89).

It is a dirnensionless rmeasure of potn © cnd W,

ORF and/or tne sirnilar Performance Index, Pl
answer tne all-irnportant “did | get wnat |

expected?” Otner cornrmon yardsticks don’t,

rlard to measure safety

Fasier to measure un-safety. Un-safety causes
extended snutdowns, Big PY systerns are ¢ J ovwrl today
| fit. It aff n direct

tarrects system ecgnorm 3
and pernaps 4-¢ tirmnes more in indirect



> Educea

- “Working Safely Witn PV Sandia/Daysta;
- Bussman Safety Basi

- IBEWV training
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Toolc Z: Safety ¢

tjor)
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- Wiles: “Recommended Pra

- CPR

Urnicdarnentals

training and refresners

- Proper PPE

o> Codes

and S and rels

T
OSrlA: 29 CFR, Parts 197

19°10.147
- MFPA70 (IMNEC): esp. Sec

0,

ctices” -
1926, sups 2.9, LOTO
90,
SC, UL (& MRTLs), PMEMA
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> Electrical Safety
- Snock (de and ac tnresnolds vary; 10ma letnal)
- Arc (burn susceptinility)
- Blast (vapors, impact injuries, nearing damage)
> Pon-electrical Safety
- rleat/Sun (UY, denydration, neat exnaustion)
- Cold (nypotnerrniz)
- Falls/Impacts (wind loads less well understood than
grounding)
- DBites
- Conditions are innospitable, supjecting installers to
near-noreless stresses, The work is repetitive and it
SEEYY] can e difficult to stay alert
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Toolc Z2: Safaty Fundarmen

-
rety Issues arise

During desigr
During installation
DuUring servicing

5
not rerJ Lire rJJrror) dr" du"or Jeczs)



Toolc Z2: Safaty Fundameantals

> Installation:
- Ileed vigilance and cornmitrnent to overcorne
cultural aind traditional parriers
> Bl Muevo - expanding industry, unfarniliar staff
- But it’s cloudy out
- |t’s only dc
> Bl Maicno - grade scnool posturmg, now w/real Tonka Toys
> El Dinero - pressure to just get it done is pervasive
r’ 9
2 er\/J("JfJJ
- Buddy systermn, procedures, equiprnent

- Jleed Code-compliant permanezni lapelin:

e

- Jeed accuyrate as-puijlts
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Tools:

- Multirn ecer, rmegger, not stick
X .
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- rlelmet, gloves, footwear, narness, eye orotec
face snield, gauntlets, Momex as applicaple
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PY’s safety nistory is pretty

P

oplc 3: Contamoorary Parspacely

~—

Jood
[ as we xnow (see Bl Maicno on previous)

relatively few injuries

nelped promopt closer attention
nave imoroved safety

rlowever, enougn close calls and recurring

installation flaws to warrant renewed emonasis
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Toolc 32 Contamoorary Parspactivas

> Modern nurdles to safety
- Sorne 600 VY disconnects not load-preak rated
se of 600 Yac/300 VYdc fusas in 600 Ydc




Toolc J Contamoorary Parspactivas
> Modern nurdles to sa fet/
- Designers’ disdain for MNEC §90-8 (196% Isc)
- Electrical gloves are not stylisn enougr

- Inspectors are not uniforrly trained well enougn to

enforce MNEC compliance

- Scnools (at least in CA) nave a dirninisned ArlJ role
and PV vendors don’t always follow pest practice

- 600 Vdc fuse susceptinility to reverse W']r']no znd

1,200 Ve arcing at very low currents, Arcing, at
\/olr wes and currents witnin tne design ratings o

tne cormponents is seern to be an issue of increasing
Irnportarnce (http://labs.ti.bfh.ch/index.php?id=2125&L=2 ); Fire

nazard from snorted panels to metal and even nona
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Toolc 32 Contamoorary Parspactivas
> Modern nurdles to sa fe't/
- Grounding is dismissed as overkill, Part of the
proplern is tne ampiguity of tne requir
2008 MNEC is not any better,
- Laporers are not trained extensively and more orone
to burn-out and acciderts
> Improper footwear
glass and neavy equiprnent
- Roof leak tests are standard pefore turnover put dc

circuit cnecks are not necessarily done firsi

- Improper other PPE for nandling
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- Reluctance to conform to MNEC wire color coding

- Tneft and vandalisrn are safety issues, and PY is
vulnerable: visinle wires, simple rmountings,

gt Ul ALL ABOVE-CITED ITEMS OCCURRED IN 20071



Toolc 32 Contamoorary Parspactivas




PV Safzty Issuss: Conclusion

o Industry viapility is apsolutely dependent or)
safety, and we are doing pretty well

- Ininstallation
In rmaintenance
> Viapility requires v
- Comrnitrent 'from management
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- Cornrnitrnent frorn field staff
Tral

ning and supervision
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