
minute. Not surprisingly, many develop 
cracks, which if left untended would lead 
to rupture or freezing of the pumps, 
which in turn could result in engine over- 
heating or cause a substantial hydrogen 
leak. Although a new set of turbine 
blades costs only $12,000, engine remov- 
als and launch delays consume thou- 
sands, perhaps millions, of dollars more. 

"The agency has essentially reached 
so far into the state of the art that the 
engines have very narrow margins," 
Hawkins concludes. Jerry Johnson, vice 
president for flight engines at the Rock- 
etdyne Division of Rockwell Internation- 
al, agrees. "We all worry ourselves to 
death when we fly at [the standard rated 
power level]. It's a lot like flying at the 
emergency power level in a jet. You 
don't want to run a 20-year program with 
that margin." 

In the program's defense, Johnson 
notes that the shuttle's engines are by far 
the most complex ever constructed. Sim- 
ilarly, McIlwain points out that the need 
to work with high-pressure hydrogen in 
extremely high temperatures forced the 
agency to invent a lot of new machinery. 
An additional hurdle was created by use 
of a unique staged-combustion cycle, in 
which the fuel is, in effect, burned a 
second time for improved efficiency. In 
an article published last year, McIlwain 
and Walter Dankhoff, NASA's director 
of shuttle propulsion, called it "the 
greatest challenge ever imposed on rock- 
et-engine designers." It has taken rough- 
ly a thousand people up to 2 years to 
produce each of the 27 engines complet- 
ed thus far. 

Judged by its overall budget, the en- 
gine research and development program 
stands merely at its midpoint. Since 
197X, it has cost $919 million. Between 
1984 and 1989, it will cost another $900 
million. Roughly a quarter of its 70,000 
parts have been substantially modified to 
date. The agency's primary focus at 
present is on the turbomachinery. One 
goal is to reduce its operating tempera- 
ture; another is to toughen several key 
components. By 1986, Johnson says, tur- 
bine blade replacement will be required 
every ten flights; by 1990, every 40 
flights. Although annual maintenance 
costs will double over the next 4 years, 
to $97 million, they are then expected to 
decline. 

Ultimately, additional engine compo- 
nents will be redesigned to boost power 
by roughly 5 percent. "The number of 
problems we've encountered is not un- 
usual," Johnson says. "Some of them 
have simply proven harder to solve than 
we anticipated."-R. JEFFREY SMITH 
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The Secret Recipe of GE's 
Reactor Safety Study 

Risk estimates, like elixirs, are often 
brewed in obscurity and sold without 
labeling of the ingredients. Studies 
that find very high or very low risks are 
particularly suspect if they are put 
forward by the promoter of a special 
cause or a moneymaking venture. For 
this reason, Susan Niemczayk, a 
physicist at the Union of Concerned 
Scientists, would like to have the Gen- 
era1 Electric (GE) Company publish 
the details of a risk analysis that 
makes GE's latest nuclear reactor 
look like the safest ever conceived. 

GE turned down Niemczayk's re- 
quest. Instead, it labeled a probabilis- 
tic risk assessment of the "Mark Ill" 
boiling water reactor confidential, put- 
ting it off limits to the public. The study 
indicates that the new reactor would 
run a tiny risk of having a core melt 
accident-something like one chance 
in 5 million per year of reactor opera- 
tion. On the basis of this and other GE 
assertions, Niemczayk claims, federal 
regulators are whisking the new de- 
sign through an accelerated safety 
review, aiming for completion this Au- 
gust. The goal is to award a formal 
seal of approval by autumn to aid GE 
in marketing the plant abroad. 

This review is important as the first 
use of new rules at the Nuclear Regu- 
latory Commission (NRC) that en- 
courage standardized plant design. 
The NRC is to use its "rule-mak- 
ing" authority to examine new de- 
signs, certify them as safe, and pro- 
tect them from technical challenge for 
10 years. This is supposed to speed 
up paperwork and discourage nit- 
picking. The public is meant to have a 
chance to comment on the design 
once, during the rule-making, but not 
afterward. Subsequent hearings will 
deal with construction licenses at spe- 
cific sites. 

The GE reactor will be the first to go 
through this new system, making this 
a groundbreaking case. However, 
Niemczayk argues that the NRC may 
be setting a bad precedent, for it is 
backing GE's claim that the risk analy- 
sis should be kept private. She says 
she knows of no other risk assess- 
ment that has been kept confidential, 
and finds it irksome in this case be- 

cause the study plays an imporiant 
part in NRC decision-making. For ex- 
ample, it may be used to help the 
NRC decide whether or not over 80 
staff-recommended design changes 
are necessary. Having read an unau- 
thorized copy of the risk study, Niem- 
czayk says it is "not a state-of-the-art 
analysis." She worked on such stud- 
ies herself in her former job at the Oak 
Ridge National Laboratory. Some of 
the calculations are in error, she be- 
lieves. 

GE official Joseph Quirk disagrees 
and explains that his company wants 
to keep the study secret because 
"there is a lot of competition for [prob- 
abilistic risk] analysis." If GE's raw 
data were published, he argues, an- 
other company could steal it and pro- 
vide the same service to purchasers 
of the GE reactor at a cheaper rate. 

GE has published a nonproprietary 
version that "includes the bottom line 
on the core melt probability and the 
consequences," Quirk says. "Be- 
cause of that, we believe we are not 
withholding information that is crucial 
to the public. The actual methods and 
data to support that have been with- 
held because of the commercial val- 
ue."-ELIOT MARSHALL 

Baby Doe Compromise 
Imminent 

A resolution of the long-running 
Baby Doe controversy may be close 
at hand in the form of an amendment 
to the Child Abuse Prevention and 
Treatment Act, which is up for reau- 
thorization this year. 

The measure was crafted by six 
senators, including right-to-life advo- 
cate Orrin G. Hatch (R-Utah), after 
intensive consultation with interested 
parties. It is a meticulously worded 
statement which appears to satisfy 
everyone while at the same time af- 
firming prevailing medical and ethical 
practices. 

It would redefine child abuse to 
include "withholding of medically indi- 
cated treatment from disabled infants 
with life-threatening conditions." Such 
treatment, however, is not required 
where it would be "virtually futile" in 
prolonging an infant's life, or when it 




