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% & JUL 16 1881 This is an internal, pre-
then? decisional document not

necessarily representing a
position of AEOD or NRC.

MEMORANDUM FOR: File SO - 22s

FROM: Harold L. Ornstein
Office for Analysis and Evaluation
of Operational Data

SUBJECT: EVENTS AT TMI-2 DURING PREOPERATIONAL
TESTING (SEPTEMBER 5-12, 1977)

With John Pellet's assistance, I have reviewed the TMI-2 logbook entries of
September 5-12, 1977. Unfortunately, the data available is sparse, but none-
theless many important pieces of information can be gleaned from that document.

1. The polisher malfunction resulted in the introduction of resins into the
demineralized water system. The polisher system interface. with the
demineralized water system so that polisher water can be diverted to the
demineralized water system, and demineralized water can be directed to
the polisher inlet. It is not clear from the log sheets exactly how the
alignment or alignments were such that the resins migrated from the polisher
to the demineralized water system, but they did.

2. The logbook indicated (9/7/77, lst shift) that resin (from the polishers)
was found in the demineralized water system in the turbine and auxiliary
buildings. The resin clogged the pump suction strainers of all the Nuclear
Service Closed Cooling Water (NSCCW) pumps. Figure 1 is a simplified piping
diagram of the demineralized water system (based upon TMI FSAR figures
9.2-9 and 10.4-1). As shown in Figure 1, some of the important systems
and components in the auxiliary and turbine buildings which connect to the
demineralized water system are:

Diesel generator jacket cooling water
Borated water storage tank

Boric acid makeup tank

Reactor building normal cooling water
Core flood makeup tank

Nuclear services ciosed cooling water
Intermediate closed cooling water
Decay heat closed cooling water
Reactor building spray pumps suction header
Makeup pump suction

Seal return ccolers

Spent fuel cooling system

PDR



It is interesting to note that the demineralized water system also feeds
into the "emergency steam jenerator feed pumps" which are located in the
control building area.

It is not possible to tell from the logbook or the FSAR data which of the
aforementioned components have strainers to catch resins in the demineralized
water, which actually did have such strainers in place during the event, or
which specific components in the auxiliary or turbine buildings were found

to contain resins during the event,

3. The logbook did not pinpoint the times that the following events took place:

a. Loss of reactor coolant pumps (due to loss of NSCCW which cools the
RCP seals and motors).

b. Formation of bubble(s) in the hot leg(s) with the resultant loss of
natural circulation cooling.

c. Loss of makeup (HPI) pumps (due to loss of NSCCW which cools the makeup
pump motors).

It is conceivable that, under other circumstances, these events (a, b, and c)
could occur concurrently, thereby losing all convective "core cooling" and
eventually uncovering the core. The time it took to establish nuclear service
*iver water cooling to the makeup pumps (and thereby reestablish makeup pump
‘Tow) during the subject event is not known; however, if the reactor was
fueled and at power at the time of the event, the time required to reestablish
makeup pump flow (initiate feed and bleed) would be crucial. It is estimated
that for a B&W 205 FA plant, failure to do so within about 30 minutes of

event initiation would result in core uncovery.

~In conclusion, the subject logbook entries can be envisioned to be similar to that
of a fair maiden in a bikini - very revealing - very interesting - but still
~keeping important parts under wraps, possibly never to be known.

In addition to the obvious recommendaticns about looking into systems interactions,
polishers, demineralized water systems, etc., in retrospect it might be worthwhile
to pursue installation of a "reactimeter" in all plants prior to startup testing

sc that important operational data (potential precursorsg may not be lost.

e le>

Harold L. Ornstein
Office for Analysis and Evaluation
of Operational Data



Enclosures:
1. Figure 1 - Simplified Piping
Diagram - Demineralized Water System

2. TMI-2 Logsheets (September 9-12, 1977)
3. J. Pellet's Overview of TMI-2 Logsheets
(September 5-12, 1977)

cc w/enclosures:
C. Michelson

J. Heltemes

T. Rehm

J. Pellet
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J. Fellet

Overview of TMI-2 Log, September 5 - 12, 1977

9-5-77 shift 1

9.5-77 shift 3

9-7-77 shift 1

9-7-77 shift 2

9-7-77 shift 3

9-8-77 shift 1

9.8-77 shift 2

High differential pressure across condensate polishers
causes condensate booster pump trip on low suction pressure

so polisher bypass opened and pclisher repair started.

Polisher back on line, filling demineralized water tank

(from condensate system).

A11 Nuclear Service Closed Cooling Water (NSCCW) pumps
tripped cue to clogged pump suction strainers, Clogging
resin came from condensate polishers thru demin. water
system. Resin found in demin. water system in turbine and
auxiliary buildings. Loss of NSCCW produced a loss of RCP
seal and motor cooling. Also loss of cooling to makeup ‘
(MU) pump motors occurred and makeup was secured. All
RCP's were immediately secured on loss of both seal
injection and seal cooling. Nuclear Service River

Water cooling to MU pumps was established and MU restored,

Isolated normal pressurizer spray line to work on liquid

waste system valving (note: spray lost when RCP's secured).

RCS on natural circulation with makeup via MU-P-1B., RCS
temperature and pressure decreasing. Continuously
filling and draining pressurizer to reduce RCS pressure.
Secured condensate booster and main feedwater pumps due

to plant cooldown (1 CBP on).

Pressurizer level constantly surging, Started venting

pressurizer to reactor drain tank,

RCS at 200°F and 400 psig. Pressurizer level being restor

te normal level., Pressurizer level increased 150" while



8.

9.

9-8-77 shift 3

9-9-77 shift 1

2.

venting RCS from 500 psig to 460 psig. Pressurizer
temperature about 380° F. From the log, “Apparently
the reference legs have flashed and there was no
steam in the pressurizer to fill the reference legs."

(note that at 460 psig Tsat >450%F).

RCS at 250°F and 340 psig. Pressurizer level transmitter
LT-3 backfilled. LT-1, LT-2, and LT-3 all read the same

in the control room and are believed to be correct. ODHR
started with B pump with RCS at 160°F and cooled to 100°F.
Whenever the prgssurizer was vented pressurizer level
increased. DHR to vessel isolated and maximum auxiliary
pressurizer spray established to try to cool the pressurize

Securad seal injection and return on all RCP's.

RCS at 150 psig (Tsat = 360°F). Closed pressurizer vent
and, "...applied nitrogen to the pressurizer. The
pressurizer level came down proving that there was a steam
bubble in each of the hot legs." Left nitrogen on until
pressure started to increase tnen secured. Upened cold
leg drains to Reactor Coolant Bleed Tank and drained RCS
until pressurizer level recorder was not decreasing.

The hot legs and pressurizer were equalized in pressure
thru the nitrogen piping. RCS pressure decrease continued
by venting hot legs to atmosphere and pressurizer to
Reactor Drain Tank., Secured cooldown with RCS at

about 100°F. Connected Tygon tubing to RCS to measure

RCS level when pressure decreased sufficiently.



10.

11.

12.

13.

9-9-77 shift 2

9-9-77 shift 3

9-10-77 shift 2

9-12-77 Review

¥ o

RCS vented and drained such that level in tubing

decreased from 92" to 22",

Secured makeup when tubing indicated a level of 139".
Opened hot leg and pressurizer vents to atmosphere

and draired RCS tc an indicated 16".

Inside containment mitrogen r2gulator (5#) found "blown

apart" (NM-V142).

"There is no reason given for how we got into a problem
on pressurizer level, A change to cooldown procedure

could be made if we knew what to do."



