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Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

Problem State ment

On, Monday, December 92019, a WRPS field work supervisor (FWS) and nuclear chemical operation
(NCO), performing work set-up in the condenser room, reported smelling an odor described as musty,
earthy, stagnant air, like nitrous oxide while performing work setup in the 242-A Condenser Room, The
242-A Shift manager restricted access to the condenser room and notified the central shift manager
(CSM) who initiated a TF-AOP-015, Response to Reported Odors or Unexpected Changes to Vapor
Conditions. Neither of the workers reported symptoms and declined medical evaluation at HPMC.

Executive Summary

On Monday, December 92019, at approximately 0830, a Production Operations field work supervisor
(FWS) and nuclear chemical operator (NCO) were staging material for the replacement of two pressure
control valves (PCVs) on the 5 level of the 242-A Evaporator Condenser Room when they detected an
odor that was described as musty, earthy, stagnant air and a little like nitrous oxide. While exiting the
employees also detected the odor on the 4", 3¢, and 2" levels. Upon exiting the condenser. room, the
employees notified the 242-A Shift manager. Neither of the workers reported any symptoms and declined
a medical evaluation at HPMC. The 242-A shift manager (SM) restricted access to the condenser room
and notified the central shift manager (CSM), who entered into TF-AOP-015 Response to Reported Odors
or Unexpected Changes to Vapor Conditions. The CSM issued a shift office event notification (SOEN)
for the 242-A condenser room and made notification to the on-call DOE-ORP facility representative. The
central shift office issued Event Investigation Report number EIR-2019-051 and assigned a point-of-
contact (POC). The CSM contacted Production Operations Industrial Hygienists (IH) who deployed an
Industrial Hygiene technician (IHT) supervisor and two industrial hygiene technicians (IHTs) to respond
to the event. The IHT supervisor and IHTs were offered voluntary respiratory protection by the IH and
CSM to enter the condenser room (TF-AOP-015 RPF Task 4). The IHT Supervisor and IHTs elected to
enter the condenser room without wearing respiratory protection. Upon entering the condenser room (2~
level), the IHTs performed monitoring with their direct reading instruments (DRI) and collected general
area bag samples on the 3™ and 4™ levels. They made their way up the stairs to each level, monitoring as
they went. The source of the odor was found on the 4™ level at F-C-2 air intake filter. It was later
determined that the source was the F-C-2 intake filter 4-2 bypass valve which had been placed in the open
position as instructed by TO-680-010, Perform Scheduled Electrical Power Qutage at the 242-A
Evaporator at the completion of a scheduled electrical outage 08/11/2019 through 09/05/2019. DRI
reading results showed levels of 44 ppm Ammonia (NH;) and 2500 ppb VOCs at the source. The highest
general area reading on the 4® level was 1 ppm NH; (Action Limit = 12 ppm general area) and 20 ppb
VOCs (Action Limit =2 ppm). All IH personnel exited the condenser room and informed the 242-A shift
manager of the DRI monitoring results. All bag sample results were below NH; and VOC action limits.

WRPS-PER-2019-2400 was initiated to document, and conduct an apparent cause analysis (ACA) of the
event. The responsible manager approved combining the EIR and ACA reports.

Apparent Cause 1 (AC01) — TO-680-010, Perform Scheduled Electrical Power Outage at the 242-A
Evaporator mstructions were less than adequate (LTA). When restoring 242-A systems, the procedure
instructs the operator to position the F-C-2 intake filter 4-2 bypass valve in the open position creating a
potential open pathway from the 241-AW 102 tank headspace to the 242-A condenser room.
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Event Timeline

05/08/2014

Procedure TO-680-010, Perform Scheduled Electrical Power Qutage at the 242-A
Evaporator, A-0 (USQ # EV-14-0881-D R0) was issued.

08/11/2019-09/05/2019

The 242-A Evaporator entered and exited a scheduled electrical outage in accordance with
the mstructions in TO-680-010, Perform Scheduled Electrical Power Qutage at the 242-A
Evaporator, B-8 (USQ # EV-17-1332-D R5). Step 5.4.7 instructs F-C-2 inlet filter bypass
valve 4-2 to be placed in the open position when restoring 242-A systems.

12/09/2019

0815

0830

0832

0842

0843

0845

0846

0848

0915

1010

FWS and NCO entered 242-A Evaporator condenser room (entrance is on 2™ level) to stage
material for PCV replacement (WO# 558694 and 505103)

Odors detected by employees while performing work set up on 5% level. Employees exited
the condenser room (2*¢level) and notified the 242-A SM of the odor. While exiting, odor
was detected on 4, 39, and 204 levels.

The SM restricted access to the condenser room, notified the CSM, and instructed employees
to complete Odor Response Cards.

Production Operations (PO) IHs arrive at the Central Shift Office (CSO).

PO IHs are briefed by the CSM: odor is reported in the 242A condenser room as earthy,
Musty as employees were staging materials on the 5% floor of the condenser room.

Odor Response Cards arrive at the CSO. Shift Operations Manager confirms employees have
No symptoms and did not want a precautionary medical evalation.

IHT Supervisor directs IHTs to CSO to receive response briefing,

CSM notified on-call DOE facility rep. and Project IH. SOEN: “Entered TF-AOP-015 for
242-A condenser room. Access is restricted to the 242-A condenser room” CSM

IHT Supervisor and two IHTs enter condenser room without respiratory protection to perform
monitoring with DRI and to collect bag samples. A faint odor of bleach was noted as they
reached the top of the 4" level stairs. On the 4" level at F-C-2 air intake filter, the source
reading was approximately 40 ppm NH; and 2.5 ppm Volatile Organic Compounds (VOC).
General area results for NH; was 1 ppm (Action Limit = 12 ppm general area) and 20 ppb
VOCs (Action Limit =2 ppm general area).

All TH personnel exit condenser room
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1030 Procedure change authorization (PCA) initiated for TO-600-060, “Shutdown 242-A
Evaporator System” to allow closing of valve 4-1 to isolate F-C-2 air intake filter presumed
to be the source of the odor.

1100 Develop plan to enter Condenser Room with IHT and NCO to close valve 4-1 and verify with
DRI that source of the odor has been eliminated.

1606  Revision to procedure TO-600-060, “Shutdown 242-A Evaporator System” issued through
WRAP.

12/10/19

1000  IHTs and IHT Supervisor receive response briefing at CSO from PO IHs.

1015  An IHT supervisor, two [HTs, and one NCO enter Condenser Room to collect source and
area bag samples and perform DRI monitoring for NH; and VOCs. A minimum of a full-face
air-purifying respirator (FFAPR) with a chemical cartridge is required for entry.

1039 IHTSs monitor F-C-2 piping and reported DRI readings of 62ppm NH; and 6.070 ppm VOCs
at the source. Readings one foot away from the source were 12 ppm NH; and 1.060 ppm
VOCs. General area readings were 3 ppm NH; and 0.210 ppm VOCs.

1045  NCO closes valve 4-1. IHTs monitor for ammonia; levels do not decrease. IHT supervisor
notice valve 4-2 (F-C-2 air intake filter bypass valve) in the open position, IHT supervisor
informs NCO that valve 4-2 is open and inquires about closing it.

1050 NCO exits condenser room to inform the 242-A shift manager that ammonia readings are still
elevated after closing valve 4-1 and that valve 4-2 is in the open position.

1055  The SM reviews 242-A systems drawings and conferences with the 242-A engineering team.
The SM identifies valve 4-2 as being the source of the elevated readings and instructs the
NCO to reenter the condenser room and close valve 4-2.

1105  NCO reenters condenser room, closes valve 4-2. It required several turns of the valve hand
wheel to close the valve. NH; levels decreasedrapidly. F-C-2 inlet filter source readings
were 4 ppm NH; and 0.20 ppm VOCs. Readings one foot away from the source were 1 ppm
NH; and 0.060 ppm VOCs. General area readings were 1 ppm NH; and 0.030 ppm VOCs.

1140  IHTs,IHT supervisor, and NCO exit 242-A Evaporator condenser room. Readings reported
to CSM.

1253 THT Supervisor reports bag sample results and DRI post-use function test results to PO IHs.

1350  SOEN: “Response actions for the TF-AOP-015 event at 242-A condenser room have been
completed and the results are below action limits. Exiting AOP-015”

1354 242-A Evaporator SM directs NCO to restore access to normal at condenser room
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Immediate Actions

1. Employees exited the 242-A Condenser Room and notified the SM.

2. CSM made SOEN notifications and contacted On-Call Facility Representative.

3. IHTs performed DRI monitoring and collected grab samples on multiple levels.
Remedial Actions

L. Initiated procedure change authorization (PCA) to TO-600-060, “Shutdown 242-A Evaporator
System” to REQUEST Backside Operator to ensure valve 4-1, F-C-2 air intake filter isolation
valve is CLOSED.

2. Closed 4-2 bypass valve to the F-C-2 air intake filter

Compensatory Action/Measure
1. The SM restricted access to the condenser room.
Investigation

On August 11, 2019, the 242-A Evaporator entered into a scheduled electrical outage in accordance with
TO-680-010, Perform Scheduled Electrical Power Outage at the 242-A Evaporator, B-8 (USQ#EV-17-
1332-D R5). Field Preparation section 4.3.22 States, “CLOSE VALVE 4-2”. Restore 242-A Systems
section 5.4.7 states, OPEN VALVE 4-2. These are the only references to valve 4-2 in the procedure,
which places the valve in the open positon upon completion of the electrical outage on September 05,
2019.

On Wednesday, December 4, 2019, a relay (solenoid failure) in cabinet RC-4 at the 242-A Evaporator
failed, initiating a system safety shutdown. When this occurred, it actuated a vessel vent shut down and
the 242-A Evaporator Dump valves HV-CA-7 & 9 failing in the open position creating a potential open
pathway from the 241-AW 102 Tank (headspace) to the Evaporator. At the time, the AW Farm
exhausters were in service and pulling negative ventilation on the Evaporator. The Evaporator building
ventilation was not affected and was in service.

On Friday, December 6, 2019, at approximately 1442, the AW operator secured (shutdown) the AW Farm
exhausters to support the ABB software system upgrades. The exhausters were scheduled to be secured
from 12/06 to 12/08 to support this activity. In accordance with the instruction in TO-060-107, Operate
AW Tank Farm Primary Ventilation System (VIP), it is required that the AW operator notify the 242-A
Shift Manager prior to Start-up and Shut-down of the AW Farm exhausters. Notification, via radio, to the
242-A shift manager of the intent to shut down the exhausters for the ABB software upgrades was made
prior to shut down on 12/06/2019. The AW operator notified all potentially affected facilities and
personnel as required. On 12/07/2019, it was realized that the upgrades would not be completed as
scheduled and therefore the exhausters could not be returned to service on the date previously
communicated. A notification, via the Daily Report, was available 12/09/2019 on the Production
Operations webpage. The 242-A shift manager also contacted the AW operator daily for updates on the
status of the AW exhausters. The AW Farm exhausters were returned to service on 12/10/2019 @ 1610.

On Monday, December 9,2019, at approximately 0830, two Production Operations employees (NCO and
FWS) reported encountering unexpected odors described as musty, earthy, stagnant air, and a liitle like
nitrous oxide while performing work setup in the 242-A Condenser Room. The employees were staging
material for replacement of pressure control valves (PCVs) on the fifth level under work orders #558694
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and #505103. The NCO first noticed the odor while performing work in the northeast corner of the fifth
level. The NCO then asked the FWS if they noticed the odor as well. The FWS was working near the
south wall of the fifth level and had not detected the odor until moving closer to the area where the NCO
was. The odor was most noticeable within 15-20 feet of the F-C-2 air intake filter, located on the 4t
level. The odor was also encountered in the stairway on the 3, and 22 levels as the FWS and NCO were
exiting the condenser room (exit door is on the 2" level). The odor was described by them as, a “musty,
earthy, stagnant air, and a little like nitrous oxide”. Upon exiting, the employees immediately notified the
242-A Shift Manager (SM) who then restricted access to the Condenser Room and notified the Central
Shift Manager (CSM) of the odor event. The FWS and NCO did not report any symptoms and declined
to undergo a medical evaluation at the Hanford Site Medical Provider, HPMC. The CSM declared TF-
AOP-015 event, issued a SOEN notification, contacted the Department of Energy On-Call Facility
Representative, Production Operations IHs, and mitiated Event Investigation EIR-2019-051.

IHT Supervisor and two IHTs receive a response briefing at the Central Shift Office (CSO). The IHT
Supervisor and IHTs were offered voluntary respiratory protection (TF-AOP-015 RPF Task 4) to enter
the condenser room by the IH and CSM. The IHT supervisor and IHTs elected to enter the condenser
room without wearing respiratory protection. At approximately 0915, the IHT supervisor and IHTs
entered the condenser room on the 2* level. The IHTs performed monitoring with their direct reading
nstruments (DRI) and collected general area bag samples on the 3 and 4t levels. The IHTs made their
way up the stairs to each level, monitoring as they went up. A faint odor of bleach was noted as they
reached the top of the 4 level stairs. The source of the odor was found on the 4t level at F-C-2 air intake
filter. DRI source reading results showed levels of Ammonia (NH;) at 44ppm. The highest general area
NH; reading during the initial response was 1 ppm (Action Limit = 12 ppm). The IHTs exited the
condenser room and informed the 242-A shift manager of the DRI monitoring results. All bag sample
results were below action limits. :

WRPS-PER-2019-2400 was initiated to document and conduct an apparent cause analysis (ACA) for the
event. The responsible manager approved combining the EIR and ACA reports.

The 242-A Evaporator SM reviewed drawings to research the potential source of the odor/readings and
concluded that the source of the readings/odor was the open 4-1 isolation valve to the F-C-2 air intake
filter. A procedure revision to TO-600-060 was issued, that allowed the 4-1 isolation valve to the F-C-2
air intake filter to be closed to isolate the source and in support of shutdown activities.

On December 10, 2019, an IHT Supervisor and two IHTs arrived at the 242-A evaporator. The IHTs and
an NCO entered the condenser room, wearing approved respiratory protection equipment (RPE)
prescribed in 242A-FC2-00001. The IHTs wore full-face air purifying respirators (FFAPR) with
chemical cartridges and the NCO wore a self-contained breathing apparatus (SCBA). Once inside and on
the 4™ level, the IHTs took DRI readings in the area of the F-C-2 air intake filter. The results were
consistent with the readings taken the previous day. The IHT supervisor, wearing the same PPE as the
IHTs, arrived on the 4™ level as the NCO closed valve 4-1 in accordance with the revised procedure. The
IHTs took source DRI readings of F-C-2 air intake filter, but there was no change in the results. The IHTs
also performed DRI readings 1 foot from the F-C-2 air intake filter and general area readings. The IHT
Supervisor noticed 4-2 bypass valve was in the open position (valve stem position) and was likely the
source. The IHT supervisor told the NCO that valve 4-1 was not the source and that valve 4-2 was and
inquired about closing it. NOTE: The IHT supervisor was once a D&D operator and had past
experience manipulating valves. The NCO exited the condenser room to inform the 242-A SM that the
source DRI readings did not decrease after the 4-1 valve was closed. The NCO also informed the 242-A.
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SM that the IHT supervisor noticed that the 4-2 valve was open and inquired about closing it to eliminate
the source. The SM reviewed system drawings of the condenser and conferenced with the 242-A
evaporator engineering team to confirm the source of the readings to be the 4-2 valve in the open position.
After discussions with engineering, it was determined that the 4-2 bypass valve was the source of the
readings. The SM instructed the NCO to reenter the condenser room and close the 4-2 valve. The NCO
entered the condenser room, wearing an SCBA as before, and closed the 4-2 valve. After the NCO closed
valve 4-2, the IHTs took direct readings in the same areas around the F-C-2 air intake filter and found no
actionable readings. At this point, it was confirmed that the 4-2 valve, in the open position, was the
source of the readings.

On January 16, 2020 the 242-A Evaporator Engineering team reviewed P&ID Vacuum Condenser
System diagrams H-2-98988 Sheet 1 rev. 23, H-2-98988 Sheet 2 rev. 21, and H-2-98999 Sheet 1, rev 22.
They concluded that when the Evaporator dump valves HV-CA-7 & 9 and the 4-2 bypass valve are in the
open position it creates an open pathway to the 241-AW 102 Tank. Engineering also concluded that
when Evaporator dump valves HV-CA-7 & 9 are in the open position, 4-1 valve is in the open position,
and valve 4-2 in the closed position, this DOES NOT create an open pathway to the 241-AW 102 Tank.

On February 3, 2020 discussions with 242-A management and 242-A Engineering concluded that there is
no technical basis for opening valve 4-2 at the conclusion of TO-680-010, Perform Scheduled Electrical
Power Outage at the 242-A Evaporator Restore 242-A Systems activities. These instructions appear in
the first issue of the procedure revision A-0on 05/08/2014. A procedure change request (PCA) should be
submitted to delete section 5.4.7.

EXTRANEOUS CONDITION ADVERSE TO QUALITY NOT RELATED TO CAUSE

The 242-A Evaporator facility configuration (valve 4-2 in the open position) discussed i this Apparent
Cause Analysis created an open pathway from the 241-AW 102 Tank (feed tank to the Evaporator) to the
242-A Evaporator condenser room. Tank (headspace) vapors contain flammable gases, which present a
potential hazard to the facility and personnel. A Hazard Analysis evaluation should be performed to
determine the likely hood and/or potential consequences of flammable gas build-up in the applicable
areas of the 242-A Evaporator in the event of a similar or like scenario occurring in the future. WRPS-
PER-2020-0072 has been initiated to identify and document this concern.

On December 9, 2019, an IHT supervisor and two [HTs responded to a TF-AOP- 015 at the 242-A
Evaporator. They were offered voluntary respiratory protection by the 242-A shift manager and the
Industrial Hygienist in accordance with Respiratory Protection Form TF-AOP-015 Task 4 states,
“Voluntary Use” Respond to reported odors or unexpected changes to vapor condition OUTSIDE OF
TANK FARM BOUNDARIES. (TF-AOP-015 3.1.14.3). They elected to make the entry without
respiratory protection per TF-AOP-015, when entry criteria has deemed the origin of the odor not
suspected from tank waste and outside a Tank Fam boundary (3.1.14). The odor was later determined to
be from an open bypass valve that resulted in air inside the vacuum system to be exhausted into the
Condenser Room. The open valve also created an open pathway from the 241-AW-102 Tank (tank
headspace) to the Condenser Room. Criteria used to determine potential source during the establishment
of entry criteria for an event in TF-AOP-015 should be reviewed to consider facilities that could have
potential piping links as being inside a Tank Farm Boundary. WRPS-PER-2020-0119 was initiated to
identify and document this concern.
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Historical Review

A search of the WRPS Issues Management system (i. e., PER database) between the dates 11/01/2010 and
1/20/2020 was performed using the key word phases “procedure error” and “changed configuration”. The
search yielded three PERs with none of the events similar to the event discussed in this ACA.

On December 4,2019, there was a TF-AOP-015 event in the 242-A condenser room as a result of
workers detecting an unexpected odor (EIR-2019-050). The description of the odor (burnt smell) did not
resemble Tank Waste vapors, [H monitoring results were below actionable limits, and the source of the
odor could not be identified. The conclusion of the EIR was reviewed but deemed not to be a like or
similar event. EIR-2019-025, an AOP-015 event occurring during the weekend of June 7-9, 2019, was
also reviewed but also deemed not to be a like or similar event as the event occurred outside and the odor
described as a sewer smell.

Positive Aspects of the Event

®  Odors were detected prior to work crew reporting to work site (condenser room)

* Personnel exited the area immediately upon detection of the odor

e  Prompt notifications were made.

* IHT supervisor was once a D&D operator and had past experience manipulating valves.
Extent of Condition

TO-680-010, Perform Scheduled Electrical Power Outage at the 242-A Evaporatoris specific to 242-A
Evaporator. The 241-AW 102 Tank is the feed tank to the 242-A Evaporator therefore the two are linked
via piping systems. Because the 242-A Evaporator is the only facility with this distinct connection, this
type of event is unique and bound to the 242-A Evaporator. The 242-A Engineering team should analyze
other potential abnormal condition scenarios where the configuration of the facility could create potential
pathways from the 242-AW 102 Tank to the 242-A Evaporator. EOC-01

Facility Impact

Work was delayed for approximately one day until procedure TO-600-060, “Shutdown 242-A Evaporator
System” could be revised to allow the closing of valve 4-1 to isolate F-C-2 air intake filter.

HPI Exror Precursors

3B-Lack of knowledge (faulty mental model)
3I-Unawareness of critical parameters
4C-Assumptions (inaccurate mental picture)
4F-Inaccurate risk perception (Pollyanna)
4L-Tunnel vision (lack of big picture)

Cause Analysis
A “Barrier Analysis” was used in conjunction with a “WHY” analysis to identify causal factors related to
administrative and/or procedural barriers of controls that should have prevented the event(s).
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TO-680-010, Perform Not The procedure mstructions allowed F-C-2
Scheduled Electrical Power Effective intake filter bypass valve 4-2 to be left in
Outage at the 242-A the open positon when restoring 242-A
Evaporator systems. This created a potential open

pathway from the 241-AW 102 tank to the
242-A Evaporator. No technical basis exists
for this configuration. AC01

AW exhausters Yes Not Exhausters were not effective because they
Effective had been secured to install the ABB

software upgrades.

Evaporator dump valves Yes Not Evaporator dump valves, HV-CA-7&9,

HV-CA-7&9 Effective failed in the open position as a result of the
failed relay.

242-A Evaporator building Yes Effective | Although effective, exacerbated the

ventilation condition by pulling a negative inside

condenser room. Vapors/gases were pulled
from the vacuum system piping (F-C-2 inlet
filter).

Vessel vent system Yes Not Vessel vent vacuum system was secured as
Effective | aresult of the failed relay.

Why Analysis:
Problem Statement: On, Monday, December 92019, a WRPS field work supervisor (FWS) and nuclear
chemical operation (NCO), performing work set-up in the condenser room, reported smelling an odor
described as musty, earthy, stagnant air, like nitrous oxide. The 242-A Sift manager restricted access to
the condenser room and notified the central shift manager (CSM) who initiated a TF-AOP-015, Response
to Reported Odors or Unexpected Changes to Vapor Conditions. Neither of the workers reported
symptoms and declined medical evaluation at HPMC.

WHY
242-A Evaporator entered and completed a scheduled electrical outage 08/11/2019 to 09/05/2019

AND

When restoring 242-A systems, TO-680-010, Perform Scheduled Electrical Power Qutage at the 242-4

Evaporator section 5.4.7 instructed that bypass valve 4-2 be left in the open position
AND
There is no technical basis for leaving valve 4-2 in the open position

WHY

The 242-A configuration created a potential open pathway from the 241-AW 102 tank to the condenser

room allowing Tank Farm vapors/gases to vent into the condenser room
- WHY
Preventive barriers were not effective
WHY
TO-680-010 instructions were less than adequate (LTA)
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Cause Analysis Summary

Procedure TO-680-010, Perform Scheduled Electrical Power Outage at the 242-A Evaporator was
walked down 04/14/2014 through 05/06/2014. When initially released on 05/08/2014, the procedure
reviewers did not consider multiple safety barriers failing that could potentially create an open pathway
from the 241-AW 102 tank to the evaporator. The event was created because the following barriers either
failed, were operable, or were taken out of service:

* Failed relay in RC-4 actuated a vessel vent shut down and caused evaporator dump valves HV-
CA-7& 9 to open. This created an open pathway from the 241-AW 102 Tank headspace to the
Evaporator through vacuum system piping.

e Vessel vent vacuum system secured.

AW Farm exhausters taken out of service to install ABB software upgrades. No negative
ventilation pull on 241-AW Tank 102.

¢ AW The shutdown occurred when a relay (solenoid failure) failed in cabinet RC-4 actuating a
vessel vent shut down which created an open pathway from the 241-AW 102 Tank headspace to
the Evaporator.

* Restoring 242-A system at the completion of electrical outage in September 2019, TO-680-010
instructed operator to open F-C-2 intake filter bypass valve 4-2. There is no technical basis to
open the valve to support electrical outage activities.

¢ 242-A Evaporator building ventilation was operating pulling a negative in the condenser room

The analysis concludes that procedure TO-680-010, Perform Scheduled Electrical Power Outage at the
242-A Evaporator contained was less than adequate instructions because there was no technical basis for
placing bypass valve 4-2 in the open position at the conclusion of the outage as part of restoring 242-A
systems. With the condition of aforementioned barriers, leaving valve 4-2 in the open position created a
potential open pathway from 241-AW 102 tank to the condenser room. This allowed vapors/gases to be
vented into the room, which caused the event.

The following conditions existed at the time of the event:

* AW Farm exhausters were out of service due to the ABB software upgrades. Therefore, there
was no negative ventilation on 241-AW 102 Tank.

*  Evaporator dump valves HV-CA-7 & 9 were in the open position as the result of a failed relay.

The vessel vent shutdown occurred when a relay (solenoid failure) failed in cabinet RC-4 which

created an open pathway from the 241-AW 102 Tank headspace to the Evaporator.

Isolation valve 4-1 was open

Vessel vent vacuum system was secured

e The bypass valve (4-2) to F-C-2 air intake filter was open
®  242-A Evaporator building ventilation was operating
Cause (s)

Apparent Cause 1 (ACO01) — TO-680-010, Perform Scheduled Electrical Power Outage at the 242-A4
Evaporator instructions were less than adequate (LTA). Whenrestoring 242-A systems, the procedure
instructs the operator to position the F-C-2 intake filter 4-2 bypass valve in the open position creating a
potential open pathway from the 241-AW 102 tank headspace to the 242-A condenser room.
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Cause Codes

AS5B2C03- Data/computations wrong/incomplete

Cause

Corrective Action

ACO1: TO-680-010, Perform Scheduled
Electrical Power Outage at the 242-A
Evaporator instructions were less than
adequate (LTA). When restoring 242-A
systems, the procedure instructs the operator to
position the F-C-2 intake filter 4-2 bypass
valve in the open position. It was unknown
that this system configuration created a
potential open pathway from the 241-AW 102
tank headspace to the 242-A condenser room.

AS5B2C03

Action AC01-01: 242-A Engineering team evaluate the
technical basis for TO-680-010, Perform Scheduled
Electrical Power Outage at the 242-A Evaporator and
step 5.4.7 to open valve 4-2. Ifno basis exists to open
the valve, revise TO-680-010 to modlfy the procedure.
Actionee: F

Due Date: March 20,2020

Deliverable: Copy of email communicating the results
of the evaluation attachedin ESTARS. A copy of the
revised procedure, if applicable, attachedin ESTARS

EOCO1:

Action EC01-01: The 242-A Engineering team should
evaluate other potential abnormal condition scenarios
where the configuration of the facility could create -
potential pathways from the 242-AW 102 Tank to the
242-A Evaporator.

Actionee: [N

Due Date: March 20,2020
Deliverable: Copy of email communicating the results

of the evaluation attachedin ESTARS.

References:

TO-600-060, Skut Down 242-A Evaporator System
TO-600-010, 242-A Evaporator Initial Valving Verification
TO-680-010, Perform Scheduled Electrical Power Outage at the 242-A Evaporator

Attachments:

TF-AOP-015 RPF Task 4
242A-FC2-00001 RPF

PR =

242-A shift manager log book entries
242-A shift log book entries

=0 ® N o

Picture of F-C-2 Air intake filter, 4-1 isolation valve, and 4-2 isolation valve

P&ID Vacuum Condenser System diagrams H-2-98988 Sheet 1 rev. 23, H-2-98988 Sheet 2
rev. 21, and H-2-98999 Sheet 1, rev 22

Picture of 4-2 (F-C-2 bypass valve) as found on 12/10/2019 open position

Picture of 4-2 (F-C-2 bypass valve) in closed position 01/23/2020

Odor Response Cards 242-A Condenser Room 12/09/2019 EIR-2019-051 are in IDMS
0 TO-680-010, Perform Scheduled Electrical Power Outage at the 242-A Evaporator
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

ATTACHMENT 1
Picture of F-C-2 air intake filter, 4-1 isolation valve, and 4-2 isolation valve

F-C-2 Ar Intake Filter

Valve 4-2
F-C-2 Bypass Valve

Valve 4-1
F-C-2 Isolation Valve
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-4 Condenser Room

ATTACHMENT 2
TF-AOP-015 RPF Task 4

[ RESPIRATORY PROTECTION FORM

1 Wofk Control Document Ti-ane-01t n

2 RPF Ko BENA 3 FomRevia ¢ & Form Expirsiion Date 08 /20:
5. Work Location N . -

Last Afea, West Area, and €00 Aresr comtrolied by WEES except &' thoe

l.;l.l._ll..;j Com ) wa

&. Task Descriplion:

Task 1: *Minim rqebred respiratory proteciion® Responzs o reports S }
expectead changes L0 vapor conditiops INSIDE OF TANY TARM &0 ARIES whe
2USpECtad Lo oiigitate FROM TANK WA RGEIIE 3.I,11.3 o

T Select ONLY One [ wea

] Ragologcal [ Industrial Hygiene/Cherical [} Radiological snd industral Hygene/Chemical

B Select Appropriate F_tmwa!otm

Cl2aPR [ FFAPR [ ] FF-PAPR [IPAPR-HOOD [ E-Z Flo Axine SAR

[] SKA-PAK SAR [[] Carrrhn [ sCBA [ Premaire SAR wiVostex Cooler

Clower s | e
9. Required Cartridgel(s) (7 apphcedie) CJPI0OHE [ ]Other NA |
10. Cartridge Change Out Schedule(s) B NiA
1. Special Instructon(s) NIA
6. Taskf)escﬁp(idn:
Tazk 21 *Fespiratory protection ase whon requlrad® Besponse ! repot ted odors or
unexpected changes to vapor cond:tions COTTINE OF TANE FARM BAMNDARIES ohen odor is
| suspected to oiddinaic FRGM TANKE WASTE. (TF-AOQP-0149 4,%.17,.4;
7. Select ONLY One ] A

O Radwlogical 7» Industriaf Hygiene/Chemical _ [C] Radiglagical and Industrial Hygiene/Chemical
B. Select Appropriste Respirator(s)

[J12-APR [ FF-APR [} FF-PAPR [T PAPRHOOD [ | E-Z Flo Aitkne SAR

[[] sKA-PAK SAR [ Carr-Aur B scaa {7] PremAire SAR wiarter Cooler

[Coter sn a
9. Requwred Carindgeis) (1 applicable) FTPIOVHE [ |Other  [x] NA
10 Cartridge Change Out Schedulels) 53 Nia
(11 Special instruchon{s). () A

16 Tast Description

3 * is =

- Kot -

7 Select ONLY One o 1 NA
"] Radiglegcat [ lnaustal HygeneChermc ot | Ragiglogtar and Indusinal Hygiene/Chemical
Page { of & AB005- 581 [REV B,

BEST AVAILABLE COPY




Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-0135, Entry in the 242-A Condenser Room

ATTACHMENT 2 (continued)
TF-AOP-015 RPF Task 4
RESPIRATORY PROTECTION FORM (Continued)
1. Work Contral Document  TE-20F-015
2. RFP No.: N/A 3. FormRevNo.: 5 4. Form Expiration Date: 05/08/2020
8. Selact Appropriate Respirator{s).
[ 12-APR [l Fr-APR ] FF-PAPR [[] PAPR-HOOD [} E-Z Flo Aidine SAR
[[] SKA-PAK SAR [ Cami-Air (4 scea [.] Premaire SAR wiVortex Cooler
[} Other. 12 _—
9. Required Carlridge(s) (if appficable) {IPp100ME T Other [ NA
10. Cartridge Change Qut Schedulets); RN
11, Special Instruction(s} N/A
ed changes to vapor
3
[ nia
[JJ Radiological 2% Industrial Hygiena/Chemical E] Radiological and Industrial Hygiene/Chemicet
8. Selact Appropriate Respirator(s).
B 112-APR 5 FF-APR FF-PAFR PAPR-HOCD ['1 €-2 Fio Aidine SAR
[ SKA-PAK SAR ] Camisaic B scBA {7] PremAire SAR whVortex Coaler
BS Other. n-55
8 Required Cartridge(s) (i agplicable) K P1ovHE [ Other T NA
MSE 1/28FF: H-%% for nuizspee dusl 15394
B18357
B1E346
M-85 nuisance level dusl w/nnisance Level OV removal Bi&347
P-%5 for low level dusz B18334
p-9% for low lewel dust w/nuisance lewvel UV remcval RIB3RE
F-~100 Tar parl iculaty £.83542
ELB3€9
18123073
13146339
D-13C for particulate w/nuizance level 0% and 03 reroval S18343
P-100 for partzculaste w/nulaance level AG, HF remass 18244
GHA fur wroentc vapar £1535E
[§4 0N
GMAE/P-100 for particulate and organic wapor &15362
(E=-1C0, 0V
SHE for artid gas 815358
{CL, 85,00, HO, HEY
GMBSF-1060 Tar parl icalale s ac o gas 515383
{E-100, 01, 80, €0, KO, HE
GMUT for organic waror and acid gas £13387
(U, CL, E:,L"D,H;.‘,i L o )
Page 2of & 58005583 (REY &)

BEST AVAILABLE COPY
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-4 Condenser Room

ATTACHMENT 2 (continued)
TF-AOP-015 RPF Task 4

RESPIRATORY PROTECTION FORM (Continued)

.1.. Work Control Document: TF-p0o-015

4. Form Expiration Date: 05/06 /2020

BEST AVAILABLE COPY

2, RFP No,: BAMA 3. FormRevNo: &
GMC/F-300 for particulate, acid gas, and organic vapor B1536is
(P-100,CV,CL, 5D, CD, HC, HS)
GMD for anmeonia and methylamine 15350
(&M, MAY}
GMD/F~100 for particulats, ammonia and methylamine B153£5
(F‘lOﬂ,PanHﬁ]
GME for chemical vapor B15358
(OW,TL, HC, 5D, AM, A, OO, FM, HE)
GME/P-1C0 for particulate and chemical vapor 815363
(E-100,0V,CL, HC, 5D, AM, MA, CD, ND, FM, HF
GMI for particulate and icdine wapor Ri5641
(B-100,0V)
Merscrb/P-100 for Mercury vapor 81536k
(E-100, MV, CL)
IM FE-AFR:  F=100 for particulate p=120
(P=100)
Organic Vaper 6001
{3ty
Acid Gases 60C2
(CL,HE, SL, CD, HS)
Organic Vapor/Acid Gases §003
&V, CL, EC, 8D, C2, HS, HF)
funmonia/Methylamine H04
(aM, MA)
Fermaldehyde/Craante Vapar BI05
[CV, F¥M)
Mulci-Gas/Vapar (341
(O¥,CL, HC, D, CD, B5, HE, &M, Ml FM)
Mercury Vapor/Chlorine Gas €003
{MV,CL, ST}
Crganic vapor and particulates €097
(P~100G, OV}
Organic vapor, acid gases any particulates €0923
OV, CL,HC, 5D, CD, BS, §F)
particulate and chemical wapor £0826
LE=100, 0%, CL, HT, S5, €O, #S, HF, AN, A, b}
MEA FE-APR: RE&E for Oil Aerosols B16287
F-10C for parzticulate H1917%
(F-100] B1517¢
815177
GMA for Organie vapo: 464031
oV}
GMA/P=100 for particulate and corganic vapor 815178
{E=1G3, 0¥ B151&¢
GMB for Acid Gas 444032
{Cl,58,CD,HZ, HS)
CMB/P-100 Llor poertiouiale grnd Acid Sas B1517%
(F-1£0,C1, 30,00, HC, HE)
N fer acld gas and srganic vapor 4£4C4¢E
{0V, CL, 8D, €0, HC, HS )
L GMC/P-10C for particulate, acid gas, and organic vapor _Bi31lso
Page 3 of s A5E005-593 {REV 6)
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

ATTACHMENT 2 (continued)
TF-AOP-015 RPF Task 4

RESPIRATORY PROTECTION FORM (Continued)

1. Work Confrol Document: 'L}-.'a.(:p-e;:

2. RFP No.: EN!A_ 3. Form Rev No.: © 4.7?0&1{Ex—pira{ion Date: cs/oB/z02e

{e-100, 0¥, CL, 5T+, C, HC, HSI

GHU tor ammonia and methyizmine
{AM, MA ]

GHD/F-1D0 fer particulate ammconia and methyiamine
(B 100, AM, 1A

GHE for chemical vapor
{OC, L, S0, C0, HE  HE, BM, MA, TH, HE)

GME/F-1D0 for particulate and chem:cal vapor
{F~102,0C¢,CL, 82,CD, HT, H3, AM, MA, FM, HE)

SMIJE-~LCO for particulsts and iodiune vapeor
(F=100,0V}

Mersmors Lur parliculato and seroduby vapas
(F=100, 00, MV

BCOYL FE=AFR:v- .00 for particulate
[E=100
barticulate ani Mercury Vapor
(F-100, CL, HV)

MEA FF-PAFE: OptiFi{ter HE
TF=1001
OptiFalte: GW/CT/OD/HCAHBIST/PRAUF
{6V, 1., T8, B, HE, 5T, HE, 1)
optabaloer AM/CL/CL/PMAHU S/ MAF SDFREFA4F
LM, TL, T8, B, HE, HS, MA, S, HE, BF
M5E Cptimair TL PAFR-HOOD:
OptiFPilier HE
{P=J0f
Cpt Falter CWICTLACR HO/HS ST /BT /Y
10N, DL, 72, HE, 115, S, HE, 17)
CptaFailter AM/CL/UR/ PMANCFHS /MRS SR HE FHE
PAN,CL, U0, FIE, 8, HE, MA 5D HE, BE)

34 Ereaths kasy FAFR-EOUOL:
HE [23!
IB=-100)
CNSRE (AP 3
[F=100, 0V
CVARG,HE {AKF2)
HE-10G,0V, CL, AT, ¢
AL EFAHE (RLEP3
{E-10C,0V, 80
WGOTORHMAHE TR
[F-100, 0L, KT, 30, 372, FI°L
AMUESHE (KPR
L~ 100, AN, MA!
FR~E%
PE=T30 2, 80, CL HE AV ME qx, 0, §T

HE

10 Eariridge Charbge Ot §ﬁledule[*;']:

Page 4 gf 5

BEST AVAILABLE COPY

15 1BA
4€4033

8151E1
432780
Bl1oleZ
H151ks

8151&5

T422-FFL

422-MB1

10080455
LGIRN4 5

L0JBD4EE

tRENdSES
1CAR04AES

1CO8CG4ASE

250 110=01 K]
453-00-0.K06
453=03=-01RDE

d9i-1 =01RD2E

15301 =0 RDE
452=-Cz-01KDE

153-03-0ERIE

TINe

#-6055-503 [REV &3
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Event Investigation EIR-2019-051/Appare nt Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-4 Condenser Room

ATTACHMENT 2 (continued)
TF-AOP-015 RPF Task 4

RESPIRATORY PROTECTION FORM (Continved)

Wark QOMrc;I Document;
2 RFPNo. K NA 3 Form Rev No.. 4. Form Expiration Date:
11. Special Instruction(s): o N ) ' Nf& |
1
12, Radic| j adiological Work Pla

Frint Fustiand LastNams
13, Industrial Hyglanist:

Fnint Frst and Last Nahe ! a— T

t
|

~ *Both signatures are required for form to be valid

BEST AVAILABLE COPY
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-4 Condenser Room

ATTACHMENT 3
242A-FC2-00001 RPF

RESPIRATORY PROTECTION FGRM

. Work Control Document TF-ACE-015 3.1.14

RPF No.: 242x~-FC2-00081 7] Nea

. Form Rev No.: 4 Form Expiration Date: : 2/10/2020

;| M| -

. Waork Location:
242h8/Condenxer Room

6. Tasgk Descriplion-
Pagk 1: ‘MINTMUM REQUIRED® Reasp ratery Frotection Eguipment for 247A Condenser Room i
Response Plap tu ulose F-0-2 .solation valve 4-1.

[7. Salect ONLY One: ] NiA

] Radwiogical Industrial Hygiene/Chemical [ Radwlogical and Industrial Hygiene/Chemical

8. Select Apprapsiate Respirator(s).
[J12-APR  [X] FF-APR [ FF-PAPR [JPAPRHOOD [ E-Z Flo Airline SAR
[[] SKA-PAK SAR [ canmi-air [ scea [[] PremaAire SAR wiVontex Cooler

[Clother: — =
9. Requirad Cartridge(s) {if apolicable} [[JP100MHE B Other [TJN/A
M$A GME Chemiocal Vapor— Par! Nu. 487750
10. Cartridge Change Out Schedule(sy A
One Shifr
1. Special Instruction(s) o BJ NA
6. Task Descriplion:
Tagk 27 *WCLUNTARY LFGRACE’ Besparatuory Frotest.oon Bgigpment 1oy 2428 Cenosnser Room Oder
_R_mug;sﬂ flan to close F-U-2 isclation valve 4-3.
7. Select ONLY One: [ nNea
[[] Radiological B industrial Hygiene/Chemical [[] Radiological and Industnel Hygrene/Chemcal

8. Seslact Appropriate Rasf)Tr;tﬁr[s];:
[] 12-APR [ EF-APR [ FFPAPR [1PAPR-HOOD  []E-Z Flo Airline SAR
[ SKAPAK SAR ] Cam-Au SCBA [C] PremAdre SAR wiVortex Cooler

[ Other. I . o
9. Required Cartridge(s) (if applicable) [JP100ME [ Other [ N/A
M54 GME/F: 1 Chenocal vapsr & Particalate- Part Ko, 8 1A .
10. Cartndge Change Out Schedule(s): o [ NA
dne Shirt -
11. Special Instruction(s) 50 NA

Page 1012 A-BO0G-503 (REW 7}

BEST AVAILABLE COPY




Event Investigation ETR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

ATTACHMENT 3 (continued)
242A-FC2-00001 RPF

RESPIRATORY PROTECTION FORM (Continued)

1. Work Control Document: © F-R0P=018 3,7 .14

2. RPF No.. 242a=rC3-00001 QA |

3. FormRevNa: o 4. Form Expirabon Dat Daie 12/10/2020

12. Radiglogical E ineermadichmcal \\fork

el— 7 v I —

Prind Firs? and [ as! Name Phone Numbar

13. Industrial Hyglenist:
(EE——— 210/ _
Print Fast and Last Name Sografune nm Phone Number

o ‘Both sngnatums are requirad for form 1o be Vﬂlld

Paga 2 of 2 A-B005-583 (REV T)

BEST AVAILABLE COPY
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

ATTACHMENT 4
P&ID H-2 98988 Sheet 1

Bl

BEST AVAILABLE COPY



Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

ATTACHMENT 4 (continued)
P&ID H-2 98988 Sheet 2
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

ATTACHMENT 4 (continued)
P&ID H-2 98999 Sheet 1
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Event Investigation EIR-2019-051/Appare nt Cause Analysis WRPS PER-2019-2019-2400

Title: Investigation of TF-AOP-015,

Entry in the 242-A Condenser Room

ATTACHMENT 5
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-4 Condenser Room

ATTACHMENT 6
242-A SHIFT LOG BOOK ENTRIES
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Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

ATTACHMENT 6 (continued)
242-A SHIFT LOG ENTRIES
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-A Condenser Room

ATTACHMENT 7
4-2 (F-C-2 AIR INTAKE FILTER BYPASS VALVE) AS FOUND ON 12/10/19 IN OPEN POSITION
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Event Investigation EIR-2019-051/Apparent Cause Analysis WRPS PER-2019-2019-2400
Title: Investigation of TF-AOP-015, Entry in the 242-4 Condenser Room

ATTACHMENT 8
4-2 (F-C-2 AIR INTAKE FILTER BYPASS VALVE) IN CLOSED POSITION 01/23/2020
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