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OQUTLINE

The purposes and objectives of this testimony are to
respond to Sholly Contention 13 and ECNP Contention l(a), each
of which challenges the adequacy of the plant's computer
system. The testimony shows that, contrary to the assumption
in the contentions, the computer performs no safety or control
functions and that it is not required for the safe start-up,
operation or shut-down of the plant. Rather, the computer is
designed as a convenient tcol for plant operators and fuel
management engineers. The plant meets the current General
Design Criterion 13 through the hard-wired, primary plant
instrumentation and control systems upon which the operator
relies for, among other things, "real time" information.
Nevertheless, Licensee has installed improved alarm printers

and is developing an upgraded computer capability to aid the

operators.
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INTRODUCTION

This testimony, by Mr. William »P. Hamilton, GPU Manager of
Process Computer Section, and Mr. Robert W. Keaten, GPU Manager
of Systems Engineering, is addressed to the following conten=-

tions:

SHOLLY CONTENTION NO. 13

It is contended that the Unit 1 computer
system does not meet the requirements for
instrumentation and control specified in GDC 13,
and is inadegquate to insure proper operation of
the Unit 1 reactor under all conditions of
normal operation, including anticipated opera-
tional occurrences and postulated accident
conditions. It is further contended that the
sack cf real-time printout capability during
accident conditions and the lack of sufficient
redundancy in the computer system place the
public health and safety at significant risk
during accident conditicas, especially if
computer function is lost and no back-um unit is
available. It is contended that until the Unit
1l computer system is upgraded to meet the
standards of GDC 13 and until suitable redun-
dancy is provided within the computer system to
assure real-time printout capability at all
times, permission for restart must be denied on
the basis of risk to public health and safety
due to inadeguate availability of operational
information to Unit 1 operators.,

ECNP CONTENTION NO. 1l(a)

The plant computer for TMI-l is old,
obsolete, and inadequate to respond arpropri-
ately in emergency situations. During the
accident at the adjacent T™MI-2, the alarm
printer on the similar computer at Unit 2 had a
delay time of over two and ocne-half hours at one



point, and ran more than an hour behind events
for over seven hours. This delay cannot be
viewed as having adequately served the needs of
the operators of TMI-2, and there is no reason
to believe that a similar accident situation,
with as severe or worse conseguences, cannot
occur at TMI-1 and be severely aggravated by
slow and ambiguous computer alarm printer
readings.

RESPONSE TO CONTENTIONS

BY WITNESSES HAMILTON AND KEATEN:

Contrary to these contentions, the plant computer system
at T™MI-]1 was designed as an adjunct to the primary plant
instrumentation and is not required for safe start-up, opera-
tion and shut-down of the plant. Licensee has designed TMI-1
to provide dedicated, hard wired instrumentation and control
Systems on the control boards. The TMI-1 computer is not
designed or intended to supplant these hard wired instruments
and controls. In fact, total isolation is maintained between
the control room instrumentation and the computer system to
insure that no activity in the computer system can affect or
distort the other hard wired indications available to the
operator.

The current Ceneral Design Criterion (GDC) 13, Appendix A
to 10 CFR Part 50, dated July 15, 1971, requires that
"Instrumentation and control shall be provided to monitor

variables and systems over their anticipated ranges for normal



operation, for anticipated operational occurrences, and for
accident conditions as appropriate to assure adequate
safety. . . ."

TMI Unit 1 was designed and constructed in accordance with
the 70 general design criteria as listed in 10CFRS0, Appendix A
dated July 11, 1967. (This 1967 version of the GDC, however,
contains similar requirements to GDC 13 of the 1971 version.)
TMI-1 FSAR, Section 1.4, contains a discussion of ™I-1
compliance with the 1967 GDC. The requirements for instru-
mentation and control for the plant specified in GDC 13 are met
by the hard-wired, safety-grade instrumentation in the control
room.

The TMI-1 computer system is designed only as a tool for
the operators and the fuel management engineers. It makes
available to the operator on a convenient basis or on demand
the status of individual plant parameters and certain cal-
culated values, such as heat balance, power level and power
tilt, and imbalance which can affect the efficient performance
of the plant. In all cases where there is any effect on the
safe operation of the plant, alternate instrumentation or
manual procedures are provided tu ensure safe operation should
the computer system not be available.

Consistent with its role, computer system console disclays
and printed records are not located on the main control boards

but rather are located behind the operators' primary station



during plant manipulations. The operator is alerted by an
audible signal when the computer system is recording alarms but
his attention is directed to the unobstructed view of the hard
wired instrumerts and controls on the main control boards. For
an overview o! the plant status, a second control room operator
or shift supervisor can review the computer outputs or inter-
rogate the computer for additional information while not
interfering with the reactor operator's view or actions.

Periodically the core performance data is output from the
computer system to magnetic tape to provide the input for the
long-term fuel management model. The periodic core performance
data is kept in an off-site system and provides the long=-term
data base for determining fuel performance and refueling re-
quirements,

The computer system performs no control or safety func-
tions. The Integrated (Analog) Control System (ICS) and the
Engineered safeguard System (ESS) are totally independent from
the Plant Computer System. The status of these systems (ICS
and ESS) is monitored by the computer system as well as being
displayed on the hard wired annunciators.

The availability of the plant computers for both T™I-1 and
TMI-2 has been very high, averaging nearly 100% during the
Start-up and operation of the units. Continuously during and
following the accident on T™I-2, the computer system was

available for the operator's ure in calling up current



information. It was used frequently to monitor particular
plant variables (i.e., drain tank temperature, in-core ther-
mocouple readings, etc.) and performed this function accu-
rately, reliably and timely. It continues to be used in this
manner and performs satisfactorily all of those functions for
which it was designed. The CRT on the operators' console is
available for displaying current alarms if the operator
desires. The operators did not choose to use this function
during the accident.

The TMI-1 and TMI-2 plant computer systems are designed to
record alarm conditions as they occur in the plant. They are
also designed to print the alarm records on IBM Selectric
printers at the speed of the printers. The operator does not
use the printed output for operating directions, but rather as
an after-the-fact record of the plant activity. when alarms
OCcur at a rate faster than the printer can respond, they are
stacked up in the computer buffer memory and output as the
printer allows. It is recognized that, regardless of the
printer capability, the printed record will always be lagging;
the extent of the lag will be dependent on number and rate that
the alarms occur. The System can and does record the alarmed
points in the computer buffer memory about 200 times faster
(one point every twelve and one-half milliseconds) than the
Selectric printers can print, There is never a lag, however,

in the recording of the alarm data in the buffer memorvy.



It is also recognized that the electroa-~ranical mechanism
in the Selectric printers is vulnerable to paper characteris-
tics, environment changes and wear from high usage. The
Eelectric alarm printers originally on the T™I-1 ccmputer
system have been replaced with higher speed printers that are
less susceptible tc these mechanical failures. These printers
have fewer moving parts resulting in more reliable printing and
at the same time reducing the alarm printer lag during a time
of high alarm activity in the plant by approximately a factor
of 2 over the Selectrics.

As we stated earlier, the adequacy of the computer system
to insure proper operations of the reactor is not relevant
since other instrumentation (hard wired) is provided for this
purpose. Computer functions, however, may be helpful to the
Operator during or following a plant transient, e.3., the
feactimeter function that was used extensivelv after the TMI-2
accident to reconstruct the timing and events that occurred
during the accident. Experience has shown that additional
computer functions to aid the operator and the engingeers in
analyzing plant data are useful. These include better operator
displays, improved data retrieval and additional trending
Capability. However, this improved computer capability does
not (and cannot) displace the role of the other instru-

mentation, control and safety systems.



Part of the attraction to improved computer system
capability stems from the fact that computer development in the
past few years (after the TMI comruter systems were purchased)
have made available greatly enhanced computer system features.
For example, higher speed and larger internal memories,
improved printers, mass memories and CRT displays are now
available.

Met-Ed initiated a computer vpgrading development program
for the TMI computer systems several y<ars before the TMI-2
accident. This program was intended to be carried out in three
phases. The first phase was the installatioa, in parallel with
the existing computer system on T™I-1l, of a Mod Comp IV Com-
Futer System with peripherals to provide the enhanced computer
system hardware for development of the software in the later
two phases. Software was included in Phase I to provide an
extended version of the functions performed by the RaW
"reactimeter”™. (This provides for the high speed storage and
retrieval of data for 112 analog and 112 digital inputs from
the plant -- the B&W reactimeter used during the accident on
TMI-2 has a total of 24 inputs.) Prase II was to he the
development of software to allow the Mod Comp system to cer form
the primary functions of (except operator communication), and
act as a back-up to, the existing plant computer system. Phase
IIT was the extension of software development to provide

enhanced cperator communiczton facilities, removal of the
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original computer system and addition of redundant Mod Comp
components,

At the time of the TMI-2 accident, this development
program on TMI-1 had advanced zoproximately 50% through Phase
IT with the high-speed storage and retrieval system, reactivity
function, high-speed input/output and the NSS calculations
operational on the Mod Comp system. The initial steps to
install a similar system on TMI-2 were underway at the time of
the accident.

Since the TMI-2 accident, the Mod Comp development program
has been expedited. Studies are presently underway to deter-
mine if additional computer functions can be implemented to aid
the operators during a plant transient. The Mod Comp
development effort will continue a‘ter the TMI-1 restart to
implement all of the functions originally planned plus the
additional functions expected to come from these studies.

In summation, while the TMI-1 computer system does not
meet GDC 13, it should not be required to be upgraded to CDC
13, since GDC 13 is complied with by other means. Similarly,
hard wired instrumentation provides "real-time" information
during normal, transient and accident conditions; it is not the
intent of the computer to perform this function. There are no
deficiencies in the T™I-1 computer that result in an unaccept-
able risk to the public health and safety due to inadecuate

availability of operational information to Unit 1 orerators,



Licensee nevertheiess has been and is actively involved, on its

own initiative, in improving computer capability as an aid to

plant cperators.
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