
ISG-021, “Interim Staff Guidance on the Review of Nuclear Power Plant Designs using a 
Gas Turbine Driven Standby Emergency Alternating Current Power System” 

Industry Comments and NRC Resolution 
 July 12, 2010 

ISG Section/ 
Paragraph/Sentence 

Comment 
Proposed Resolution 

Final Resolution 

p.4/ ARTICLE 1 INTRODUCTION 
“Typically, a gas turbine is purged 
with air prior to the introduction of 
fuel to the combustor to prevent 
explosions” 

MHI’s ETGT will operate on diesel 
fuel, and therefore the risk of 
explosion is nil. 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment was incorporated.  
Statement was deleted and not 
replaced. 

p.7/ ARITCLE 2  
B. INTRODUCTION 
“A diesel engine operates as a 
four cycle piston engine” 

MHI guesses “A diesel engine 
operates as a two or four cycle 
piston engine” 

It should be re-written. 
 
Comment incorporated as 
proposed. 

p.8/ ARTICLE 2 
B. DISCUSSION 
“Protection of the EGTG from 
excessive overspeed, which can 
result from an improperly adjusted 
control system or governor failure, 
is provided by the immediate 
operation of an EGTG trip, which 
is usually set at 115 percent of 
nominal speed.” 

Overspeed trip of MHI’s EGTG is 
designed to set 108 percent.  
MHI’s EGTG is not exceeded 108 
percent under the full load 
reduction.  And this is also 
manufacture’s standard design. 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment incorporated and 
reference to trip speed was 
deleted. 

p.9/ ARTICLE 2 
B. DISCUSSION 
Additional standards applicable to 
a gas turbine should be added to 
the IEEE 387 list.  They are 
presented here: 
1) International Standardization 
Organizational (ISO) 3977-3, “Gas 
Turbine Procurement Part 3 
Design Requirements,” August 18, 
2004. 
2) American Society of 
Mechanical Engineers (ASME) 
PTC 22-2005 “Performance Test 
Code on Gas Turbines,” May 30, 
2006. 

These are standards for 
continuous operating type GTG.  
Contents of these are not 
appropriate for emergency/back-
up type GTG. 

Appropriate standards for should 
be emergency/back-up type GTG 
shown. 
 
Comment rejected.  No 
standards like the two identified 
have been identified specifically 
for emergency/back-up GTG’s.  
Revised text to include 
qualifying statement that 
standards would be used “as 
applicable” to emergency/back-
up GTG’s. 

p.12/ ARTICLE 2, 1.9.8 
The starting system should 
include an automatic gas purge of 
the turbine to prevent damage of 
the same and downstream 
components.  The purge volume 
should be sized to replace three 
volumes of air. 

“Pre-purge system” is not 
designed for emergency/back-up 
type GTG generally. 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment incorporated.  
Clarified to say if the potential 
exists for explosion, a purge 
should be provided. 
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p.12/ ARTICLE 2, 1.10.2 
Rapid cold starts are especially 
damaging to system components 
(Reference 8) 

This statement is for EDGs but 
unfit as far as the EGTGs are 
concerned.  As for the EDG 
standby mode, starts from 
warming condition which 
maintains the engine coolant and 
lube-oil at an adequate 
temperature by keep warm 
systems are recommended in 
order to provide and optimal 
condition and reduce stress on the 
mechanical portion of the engine 
during emergency starts. 
However, the EGTG does not 
require such a preheated 
condition for emergency starts, 
and can be started from all 
standby modes regardless of 
whether it is cold condition or not 
in the same manner without 
damaging to the system 
component. 

This statement should be 
eliminated or supplemented as a 
note to EDG only. 
 
Comment incorporated.  
Statement was eliminated. 

p.13/ ARTICLE 2, 1.13 
In an EGTG, the compression, 
combustion and expansion 
processes should be monitored 
separately to allow a better 
understanding of the system state.  
Thus, the compressor system, 
combustion system and the 
turbine system should be added 
as items l, m and n on the list. 

These processes are not installed 
for emergency/back-up type GTG 
generally. 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment incorporated.  
Deleted specific additions and 
replaced with general statement 
that additional monitoring may 
need to be provided as deemed 
appropriate to an EGTG. 

p.14/ ARTICLE 2, 1.16 
The following items observed 
under a standard load indicate the 
need for an overhaul: 
b. increasing vibration 
c. decreasing run out time after 
shutdown 
d. fouling of compressor blades 
(as inferred from comparison to 
ideal model results) 
e. deposits or deterioration of 
turbine blades or vanes (as 
inferred from ideal model results) 

Some of above items are not 
measured for emergency/back-up 
type GTG generally 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment incorporated as 
proposed. 

p.16/ ARTICLE 2 
C. REGULATORY POSITION 
2.1 (e.g., small water or oil leaks) 

MHI’s EGTG doesn’t have cooling 
water system 

It should be rewritten (e.g. small 
fluid leaks) 
 
Comment incorporated as 
proposed. 

p.17/ ARTICLE 2 
Table 2: Fast Start 

EDG has both two modes of 
normal start and fast start.  But, 
EGTG has only one start mode. 

It should be reconsidered based 
on characteristics of EGTG. 
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Comment incorporated. Fast 
start deleted. 

p.18/ ARTICLE 2 
2.2.1.2 
The following items are inserted to 
enable determination of the EGTG 
state: 
b. compressor inlet pressure 
(downstream of filters) 
c. compressor exit temperature 
d. compressor exit pressure 
e. gas flow rates through 
compressor 
f. turbine inlet temperature 
h. turbine exhaust pressure 
i. fuel flow rate and caloric value 
j. fuel consumption 
k. load (or power) 
l. bearing temperatures 
m. air cooling inlet and outlet 
temperature 
n. vibration levels near each major 
bearing 
o. acceleration time to operational 
speed 
p. run out (coast down) time 

Some items are not adequate and 
important for emergency/back-up 
type GTG. 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment incorporated.  
Description of list was revised 
to state that it is a guide and 
manufacturer’s 
recommendations should be 
followed. 

p.18/ ARTICLE 2, 2.2.2 
At least 90% of these tests should 
be performed with the EGTG unit 
at cold standby. 
 
Cold standby is defined as the 
rotor and lube oil being within 
55ºC (100ºF) of ambient. 

Since the EGTG can be started, in 
general, from normally cold 
standby mode as well as from not 
cold conditions without damaging 
to the system component as 
described in the former comment 
on ARTICLE 2/1.10.2 (p. 12), 
there is no distinct definition 
between “cold” and “not cold” 
standby condition for the EGTG.  
Therefore MHI considers that this 
requirement and definition of cold 
standby mode for the EGTG  does 
not make any particular 
conservative sense. 

The standby condition to allow 
restart the EGTG at the 
consecutive starting tests should 
be defined in a manner 
conservatively determined 
according to the recommendation 
by EGTG engine manufacturer. 
 
Comment incorporated to 
require 10% at most 
conservative conditions if 
ambient temperature or 
machine temperature affect 
reliability or loading capability. 

p.27/ ARTICLE 3 
9. Specific EGTG Design and 
Operational Features 

MHI thinks ISO 2977 Part 3 is not 
appropriate because that is 
defined based on constant 
operating type. 

It should be recommended any 
other standards. 
 
Comment rejected.  Unless the 
applicant can identify a suitable 
alternative, this standard 
should be used as applicable. 

p.29/ ARTICLE 3 
2. “However, it must be protected 
from missiles generated from 
other nearby EDGs” 

MHI guesses it is not EDGs, but 
EGTGs. 

It should be corrected to EGTGs. 
 
Comment incorporated as 
proposed. 
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p.34/ ARTICLE 3 
4.I.v. controls and monitoring 
instruments 

Vibration mount is not needed 
because vibration of GTG is 
smaller than EDG. 

It should be reconsidered. 
 
Comment rejected.  Vibration 
could be caused by non-GTG 
component.  Does not require 
applicant to do anything if there 
is no vibration. 

p.64/ ARTICLE 4 
G. “The design includes the 
capability to detect and control 
system leakage, including 
isolating system portions in the 
event of excessive leakage or 
component malfunction” 

Is this a requirement of the 
prototype EGTG?  What 
measures are taken to assure 
this? 

It should be cleared. 
 
Not required for the prototype 
because prototype doesn’t use 
the final fuel oil storage and 
transfer system. 

p. 79/ ARTICLE 5 
4C. “Intake systems should be 
protected from ice buildup if the 
ambient temperature is expected 
to reach below 5ºC (40ºF).  This 
includes both the cooling air intake 
and the combustion air intake 
systems discussed in Section 
9.5.8.” 

GTG has no problem for low 
ambient/combustion temperature.  
Why does this requirement need? 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment rejected.  Any basis 
for claiming that this protection 
is not required must be justified 
by each applicant.  Ice can build 
up on intake louvers, screens, 
filters, etc.  Applicant must 
demonstrate that icing cannot 
adversely affect performance. 

p. 84/ ARTICLE 5 
IV, 1.C “The cooling air intake 
should be protected from icing if 
ambient conditions are likely to 
reach 5ºC (40ºF).” 

GTG has no problem for low 
ambient/combustion temperature.  
Why does this requirement need? 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment rejected.  Any basis 
for claiming that this protection 
is not required must be justified 
by each applicant.  Ice can build 
up on intake louvers, screens, 
filters, etc.  Applicant must 
demonstrate that icing cannot 
adversely affect performance. 

p.90/ ARTICLE VI 
Item 4(c) 
Concerning capability to start 
EGTG five times without 
recharging receiver 

MHI thinks it is depend on system 
design of Class 1E onsite power 
system.  MHI plans “3 times” 
capability.  And MHI have been 
shown the basis of our to NRC in 
DCD RAI and public meetings. 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment rejected.  Individual 
applicants can justify fewer 
starts during the application 
process similar to how MHI 
addressed this item.  However, 
the guidance remains at “five” 
unless justification is provided. 

p.101/ ARTICLE 7 
III REVIEW PROCEDURES 3.G 
The EGTGLS is alarmed both 
locally and in the MRC 

MHI guesses it is not MRC, but 
MCR. 

It should be corrected to MCR. 
 
Comment incorporated 
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p.109/ ARTICLE 8 
4.A.i 
“EGTG combustion air should be 
through piping and/or ductwork 
directly from outside the building 
with the air intake sufficiently (≥20 
feet) above ground level and 
filtered to preclude any 
degradation of continuous EGTG 
function.” 

Why 20 feet is required? The basis of 20 feet should be 
cleared. 
 
This distance was considered 
sufficiently great enough to 
minimize ingestion of dirt and 
debris, to prevent blockage 
from snow accumulation, etc. 
 
 

p.109/ ARTICLE 8 
4.E. “Combustion air intake 
systems should be protected from 
ice buildup if the ambient 
temperature is expected to reach 
below 5ºC (40ºF).  This includes 
both the combustion air intake and 
the cooling air intake systems 
discussed in Section 9.5.5.” 

GTG has no problem for low 
ambient/combustion temperature.  
Why does this requirement need? 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment rejected.  Any basis 
for claiming that this protection 
is not required must be justified 
by each applicant.  Ice can build 
up on intake louvers, screens, 
filters, etc.  Applicant must 
demonstrate that icing cannot 
adversely affect performance.  

p.109/ ARTICLE 8 
4.G. “The EGTG and downstream 
components should be purged 
with three air volumes to remove 
any fuel vapors prior to ignition of 
the fuel.” 

Air purge is not needed for 
emergency start, and it is not 
critical for operability for 
emergency/back-up type GTG 
generally. 

It should be reconsidered based 
on characteristics of EGTG and 
manufacturer’s recommendations. 
 
Comment incorporated as 
above. 

p.7/ ARTICLE 2  
Section B (3rd paragraph) 

In the fifth sentence, the statement 
is made that “The state inside the 
piston is cyclic…”  This reference 
should be to each cylinder and not 
to the piston.  The piston is a 
component with no capability for 
internal monitoring. 

Change the sentence to read, 
“The state inside each cylinder is 
cyclic…” 
 
Comment incorporated as 
proposed. 

ARTICLE 2 
Section C.1.5 

Section 1.5 seems to preclude the 
use of additional power available 
to the EGTG as a result of 
evaporative inlet air coolers or 
water injection simply because 
these devices add complexity to 
the system.  If these devices are 
properly designed, qualified, and 
maintained, there is no reason to 
preclude their contribution to the 
load capability of the system. 

Delete section 1.5 as it does not 
appear to be based on any 
technical justification.  Allow the 
use of properly designed, 
qualified, and maintained 
evaporative inlet air coolers and 
water injection units for load 
capability on EGTGs. 
 
Revised this clause to allow 
their use, but to note that 
special problems may result 
and performance/reliability 
should be demonstrated. 

ARTICLE 2 
Section C.1.9.3 

The draft ISG specified installation 
of an automatic de-icing system 
on the air inlet if low ambient 
temperatures are expected.  The 

Remove the specific 
recommendation to install an 
automatic de-icing system and 
allow for the individual applicant to 
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individual design of the system 
and plant site should dictate what, 
if any, measures should be 
implemented to resolve potential 
ice accumulation on the air inlets 
during low ambient conditions. 

address what mitigating measures 
are appropriate.  Change the last 
sentence to read, “When there is a 
potential for low ambient 
temperatures, the design should 
address the potential for ice 
accumulation on the inlet air 
structures and include appropriate 
mitigating measures.” 
 
Comment incorporated as 
proposed. 

ARTICLE 2 
Section C.1.10.1 

The draft ISG recommends use of 
“push to test” indicator lights.  If 
touch screens are used for 
controls and indication, “push to 
test” indicator lights will not be 
used. 

If ease of verification of system 
status is important, then the ISG 
should specify that the control and 
indication system include 
measures that provide simple 
verification of system status and 
allow the individual application to 
provide the method of verification. 
 
Comment incorporated as 
proposed. 

ARTICLE 2 
Section C.2.1 
Exceptions, fourth bullet 

The fourth bullet on page 16 
states, “Unintentional termination 
of the test because of alarmed or 
observed abnormal conditions 
(e.g., small water or oil leaks) that 
would not have ultimately resulted 
in significant damage or failure of 
the EGTG.” Such a termination 
could be intentional even if it is 
unnecessary. 

Delete “unintentional” so the 
sentence will read, “Termination of 
the test…” 
 
Comment incorporated as 
proposed. 

p. 30/ ARTICLE 3 
Paragraph 2 

The last sentence of paragraph 
number 2 states “However, it must 
be protected from missiles 
generated from other nearby 
EDGs.” This sentence should refer 
to EGTGs rather than EDGs. 

Change the sentence to read, 
“However, it must be protected 
from missiles generated from 
other nearby EGTGs.”  
 
Comment incorporated as 
proposed. 

p.101/ ARTICLE 7 
Paragraph 3.G 

This sentence begins, “The 
EGTGLS is alarmed both locally 
and in the MRC…” “MRC” 
appears to be a typo that should 
be corrected to be “MCR”. 

Change the sentence to read, 
“The EGTGLS is alarmed both 
locally and in the MCR…” 
 
Comment incorporated as 
proposed. 
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