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SUBJECT: Long Term Operability of EDG #3

After the EDG #3 valve setting problems of 10/15/91,

concerns ware raised by the NRC.

the following

1) Did the high remperc< e damage the intake valves?

2) Was any of the EDC couipment cdamaged bv

the high temperature?

1) What parameters did the vender inspect during the run?

Is Tech Suppore sati{sfiled wich
1) No.

taken on the PMNTR run on 10/16/91.

The material of construction of intaks sand exhaust
identical except that the exhaust valves are stellite faced.

the current engine data?

valves are
Pull cards were

The pull cards measure both the

compression and ignicion pressures of the cvlinders during actual running
conditions. The compression pressures were approximately 775 psl and vere

within 40 psi of each other.

These values were within the normal range and
in ¢ ‘ose agreement with the last set of pull card readings.

This indicates

good cylinder compression, and thersfore, no valve or valve seat damage.
Additionally, besides no degradation of the valves, this analysis shows cthat

the engine is performing well.

(Referance Attachment 1)

Subsecuant discussions with Knut Stang (Nordberg vender expert) did not

reveal any potential damage to the valves would have occurred.

Furthermore,

he stated that the cooling effect of the turbocharger injecting air into the
cylinder would cool the intake valves even {f held off seac.

2) No.
inspection.

No physical damage to the exhaust piping was observed upon
The turbocharger design saximum tcup;:n cure, {s 670 °*C (1238 'F).
The indicator read 1200 *F at the inlet and 940 'F at the discharge.

Rased on

the downstream temperature, no damage to that portion of the turbocharger

piping would have occurred. Damege to the
turbocharger, according to the vender, would

firsc be to the oil seals which would be evidenced
as loss of oil level ir the turbechsrger. O0Ofil
level was monitored during the rung with no noted
difference. No turbocharger vibration was noted,
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and the intauke manifold pressure (a4 divect measure of turbocharger
veriorsance) taken during the operabliity run, siightly ifmproved compared to
the values taken prior te the diesel ocutage. This indicates no degracation in
turbocharger performance and possibly, an enhancement of turbuchyrjer
performance

Per Knut Stang, short tersm runs &t high turbocharger inlet Lemperature
would not have degraded the turbocharger. CLven slight damage would have been
evident by poor performarce, inconsistent turbocharger data and high vibration
LaveLls

3) Chuek Reynolds, Hateh & Kirk, observed all ¢ .i{ne parameters and was the
individual vho noted th. high exhaust temperatures Chuek was specifically
que.cioned as to the current condition of EDG ¢3, and he repeatedly answersd
that the diesel engine vas not permanently damaged by the long no-load runs or
the subsequent test runs vhich incliuded the turbocharger surging, and that
cleaning the injectors and adjusting the valve lash settings would return the
EDG to good operating status.

Addicionally, surging through the turbocharger is acdressed in the

vendor ‘s wanual as follows: “Turbocharger/s) are bullt to handle a small
amount of surging; however, operartion in susta.ned surge will result (n damage
to the rurbocharger, bearings, or the compressor wheel." ©On only one of the

five runs during which the surging cccurred (approximacely 17 total surges)
was the condition alluwed to continue for more than a few seconds before pover
was lomediately reduced to eliminate the problem. On that one run,
approximately 10 surges occurred in J to 5 minutes whils testing wvas being
conducte

Per Stang, sluce the diesel ran for 5 hours after valve adjustment
on 10/16/%  at up te 110% load, there Ls no concern with the diessl meeting
ite design quirement of continuous operation for 30 days.

&) Yes. The data taken during the PMTR and operabllity runs on EDG #3 was
nearly identical to tha tvo runs which occurrad on 3/20/91 and 5/13/91. During
these rune, the f{uel oll consumption rate for the EDG #) vas determined.
Considerable fual rack position data vas taken at those times, and the three
sets of data were compared (see Attachment 2). The fuel rack resdings versus
engine loads were nearly ideatical to tha SP 90.048 data, and the linkshaft
advance readings (see Attachment 2) are sctually closer tr the original
factory dei; than the data taken on 10/1/91 just prior to the EDG #3 outage.
Thr other sngine parameters cowpared very well becweer the data taken on
10/1/91 and 10/16/91 (see Attachment 3 and Attachment &) The close
correletion of data, taken before ind after the outage, indicates that no
damage occurred to the engine,

Per Knut Scang, running the diesel unloaded for several hours, does not
damage the engine, but does cresate s nuisance exhaust *mission when burning
off the oil accumulatad in the exhsust manifold.

Summary

Based on the above discussion, and the evaluations performed by twe
Nordberg diessl cxperts (Knut Stang « 48 years experience with Nordbevgs and
Chuck Reynolds - 20 yoars experience with Nordbergs), Technical Support has
concluded that EDG #) s'wtained no damage as the result of outage activities
and improper valve sectings, Therefore, Technical Support considers EDG 43
fully operable and capable of performing its intended design funerion.
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