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INTRODUCTION

The purpose of this test plan is to document the objectives, procedures, equipment, and
other aspects that will be utilized a the Goodrich Aerospace, Landing Gear Divison,
Tullahoma, Tennessee, fadility during the verification testing of the KCH Services, Inc.
(KCH) Automated Covered Tank System for Energy Conservation (ACTSEC) Project.
This test plan has been prepared in conjunction with the U.S. Environmenta Protection
Agency’'s (EPA’S) Environmentad Technology Veification Program for Metd Finishing
Pollution Prevention Technology (ETV-MF). The results of the verification tes will be
documented in a verification report that will provide objective performance data to metd
finishers, environmentd permitting agencies, and industry consultants.

The objective of this tes plan is to verify whether this technology lowers the power
consumption compared to a system with open tanks. Goodrich Aerospace, Landing Gear
Divison, has implemented a plan to reduce both the energy consumed and the employee
exposure to contaminants from the washing and acid etching lines

This project will evaduae the effectiveness of the energy consarvaion system.
Evduating and verifying the performance of the KCH ACTSEC technology will be
accomplished by collecting operational data and dectricd and ventilation measurements.
The resultant test data will be used to determine the power consumption of the various
motors, fans, and immersion hesters associated with the process.

This test plan has been dructured on a format developed for ETV-MF projects. This
document describes the intended gpproach and explains testing plans with respect to aress
such as test methodology, procedures, parameters, and insrumentation.  Also included in
this plan are Quaity Assurance/Qudity Control (QA/QC) requirements of this task that
will ensure the accuracy of data, the use of proper data interpretation procedures, and an
emphasis on worker health and safety considerations.

1.1  Background

Goodrich Aerogpace, Landing Gear Divison, is a pat of the Goodrich Aerospace
Corporation. It has a diginguished history dating back to 1926, when the Cleveland
Pneumatic Company, now part of Goodrich, introduced the industry’s firg ar-ail landing
gear drut. Goodrich merged with Menasco in 1999 to become the world's largest supplier
of landing sygsems. The Tullahoma facility manufactures components for landing gear
for various arcraft including Boeing, Lockheed Martin, and Bombardier. The materid of
choice is arcraft-qudity titanium.  Titanium is sronger than sed and is consderably
lighter. Thismeta iswell suited for this gpplication.

The parts processed on the wash and etch line are designated as 777 Landing Gear Truck
Beams. Due to the nature of the use of this part, it is criticd that the part be thoroughly
checked to ensure tat it will not fal in service. The part is washed and etched to ad in
checking for cracks and fissures of any sze. After the wash and etch process, a dye is
goplied to the part. The dye helps to more readily identify component cracking as part of
the QC process. If the part passes this QC check, it then proceeds to heat treat. After
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heat treat, the part is etched again and checked for cracks and fissures that may have
developed during the further processng. The firg etch removes goproximately .001 of an
inch of materid al over the part. The second etch removes gpproximately .002 — .003 of
aninch. Pictures of the finished product are shown in Figure 1.

Figure 1. Landing Gear

Power is consumed to energize the fans that provide the negative ar movement to
remove the air contaminants coming from the wash and etch baths. Also, a scrubber fan
tha moves exhaust through the scrubber consumes power.  Additional power is
consumed during the opening and closng of the lids over the wash and acid etching
baths, to maintain the required temperature of the baths, and to operate the crane utilized
to move the parts on racks to and from the various wash and acid etching line baths.

When operating etch process tanks with the lids closed, there is a reduction in the amount
of ar required to ventilate contaminates given off by process chemicds. This results in a
reduction in makeup ar required to baance the sysem. The makeup air reduction results
inasmdler fan and lower heating and cooling cost to properly temper the makeup air.

A reduction in the power demand for this operation will result in energy savings and less
natural resources used.  This type of savings is the primary clam of KCH for thar
ACTSEC technology, shownin Figure 2.
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Figure2. KCH ACTSEC Technology at Goodrich

The Occupationd Safety and Hedth Adminigration (OSHA) has specific standards for
Stuaions where employees may be exposed to harmful materids. The standard requires
that cdculations or monitoring be done to ascertain the levels of contaminants that an
employee will be exposed to in corrdation to an eght-hour typicad work shift. If the
level of the contaminant is above the Permissble Exposure Limit (PEL), the facility must
provide engineering controls such as ventilation, redtrict the time the worker is exposad to
the contaminant, or provide persond protective equipment (PPE) that will decrease the
exposure level to the employee below the PEL. Evauating the exposure to employees is
not the focus of this verification test plan.

Goodrich Aerospace, Landing Gear Divison, commissoned an indudrid hygiene survey
by their insurance carrier, Liberty Mutud. [Ref. 1] Mr. Michad A. Schepige, CIH, CSP,
conducted the indudtrid hygiene survey for the entire facility on March 29, 2001. The
survey concluded that the cdculated 8-hour time weighted average (TWA)
concentrations of arborne contaminants were below their respective 8 hour TWA OSHA
PELs, ACGIH-Threshold Limit Vaue (TLVS), and 15-minute TWA Shot Term
Exposure Limit (STEL). There are no activities within the scope of verification testing
that would necesstate ETV-MF d&ff to be in dose vicinity of the Titanium Wash and
Etch process For purpose of implementing the KCH verification test, al project
personnel shall adhere to Goodrich safety guiddines and procedures.

1.2  Data Quality Objectives (DQO)

The sysematic planning eements of the data quality objectives process identified in
“Guidance for the Data Quality Objectives Process’ (EPA QA/G-4, August 2000), were
specifically utilized during preparation of this verification test plan. The project team is
composed of representatives from CTC, the tedting organization, the technology vendor,
the host ste, and EPA. Each assigted in preparing the test plan, which includes test
objectives, criticd and non-criticd messurements, tet matrix; sample quantity, type, and

3
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frequency; andyticd methods, and QA objectives. The result is an optimized test
designed to verify the performance of the technology.

TECHNOLOGY DESCRIPTION
21  Theory of Operation

The KCH ACTSEC technology is a sysem designed to provide an efficient removd of
ar contaminants from the work place a a reasonable cost and a a levd that minimizes
the overdl power consumption and exhaust volume to the air pollution control device.
This inddlation is st up as one semi-automated process control system. The process is
wash and etch of titanium parts. The lids and exhaust are automated. All vented tanks
are fitted with covers that open and close (see Figure 3 as the hoist moves over the tank
to load or unload parts for washing or etching. The line is exhaugted via its own exhaust
system, comprised of a scrubber and blower.

Closed Lids Open Lid

Figure 3. Vented Tankswith Covers

Each vented tank (see diagram in Figure 4 has two lateral exhaust hoods, each with its
own volume damper. The volume dampers are interlocked with the tank covers and open
and close a the same time. This dlows for an increase in arflow through the hoods as
required when the covers are in the open position.

The exhaust system has one bleed-in air control damper located between the line hoods
and the scrubber that opens and closes as required to compensate for the fluctuation in
datic pressure due to the opening and closing of the tank covers and hood dampers. This
maintains a congtant volume and dtetic pressure through the scrubber and fan.

The sysem provides a condant volume with a dight negdive arflow in the room.
Makeup air is brought in from the outsde, tempered, and digtributed in the room aong
the length of theline.
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4 Ft"{
WASH RINSE ETCH RINSE ALPHA HOT
ETCH RINSE
Tank Tank Tank Tank o Tank < Tank
w011 Y1 o2 (€] w1z ¢ #ows #918
175°F Ambient 110°F Ambient Ambient 150°F
3,090 gal 2,940 gdl 2,940 gal 2,940 gdl 2,940 gal 2,940 gal
H
vy

Notes:  Each tank has dual lidsthat open outward
Heated tanks: 911, 913 and Hot Rinse
Tanksare 4 ft wide x 14 ft long x 8 ft deep

Ventilation to Scrubber

Figure 4. Diagram of Vented Tanks

Tank # Contents Volume
913 Nitric Acid 40 ga
Hydrofluoric Acid 4 gd
Water 2896 gal
914 Deionized Water Tank Hll
918 Nitric Acid 10gd
Hydrofluoric Acid 30d
Water 2927 gal

Table 1. Tank Volume & Contents

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=




-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

Revision 0-11/07/01

2.2  Description of KCH System

One automated metd wash and acid etch line in a layout that spans gpproximately fifty
feet was inddled at Goodrich Aerospace, Landing Gear Divison, during the course of
the fall and winter of 2000. The line congss of process tanks with a ventilation system.
The process system is intended to meet EPA Method 9 Visble Emissions, Tennessee Ar
Pollution Control Board Permit, and OSHA requirements. Each process tank dimension
is 14 ft long by 4 ft wide by 8 ft deep. OSHA requirements for ventilation are derived
from the American Conference of Governmentd Indudrid Hygienigs (ACGIH)
Industrid  Ventilation design manud [Ref. 2]. Conventiond ventilation would require a
tota exhaust flow rate of 50,120 cubic feet per minute (CFM). With the addition of the
lids and semi-automated control to coordinate the opening and closing operation, the
ventilation requirements drop down to 17,612 CFM. This reduces the air volume of the
exhaust sysem and its equipment. The externd ductwork for the systems exhaust is
shown below (see Figure5).

Figure5. Ductwork for Exhaust System

The scrubber was designed to remove pollutants so that the facility maintains compliance
with its Congtruction Air Permit that was issued by the state of Tennessee, Department of
Environment and Conservation, Divison of Air Pollution, Permit Number 953204P. The
exhaust sysem and its equipment are sized smdler for this sysem than for a amilar
system without the benefit of the lids. This is due to the fact that the air volume is lower.
Scrubber differentid pressure is manualy monitored a the scrubber trangtions via a

magnahelic pressure gauge.

The lines are sarviced by a semi-automated hoit sysem. A Programmable Logic
Controller (PLC) controls the lid opening and closing. The hoi movement is under the

6
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control of the operator. In norma operation the PLC activates the opening/closing of
cover and dampers. As the lids open, the bleed-in ar damper closes and the hood
dampers open. The operator can manualy open or close the cover with a push button
switch, if need arises The KCH ACTSEC sysem is fed and controlled from the
Electrical Control Cabinet shown below (see Figure 6).

. L..uu_. e

Figure6. KCH ACTSEC Electrical Control Cabinet

Volume dampers located in each hood are operated via a pneumatic actuator and adjusted
in the closed postion to provide minima airflow through the hoods when the tank covers
are closed. The bleed-in ar control damper is controlled via a pneumatic actuator that
will change the podtion of the damper to open or closed as required. This is
accomplished with the PLC.

The tanks are mantaned a& a condant temperature.  Additiondly, the tanks are
maintained without Sraification due to an ar sparger system laid out on the bottom of
each tank. This helps to lower the heating cods of the tanks in conjunction with the lid
usage. The lids dso minimize the chemicd exposure to employees working in the

generd vidinity.

KCH dams that this ingdlaion has been designed to accommodate one lid opening for
entry or exit of the processng pats while mantaning sufficient ventilation for
Goodrich’s Titanium Etch Process.

KCH has completed caculaions to determine the necessary arflow on the tanks when
the lids are both open and closed. KCH used enginegring cdculations to determine the
appropriate arflow to properly control the emisson of various pollutants so they will not
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be detrimentd to the employees or the environment. That basic design concept follows
as shown below.

Ventilation Design Concept

1.

All covered tanks are normadly closed except when parts are being lowered into or
being lifted from the tank. The exhaust of the covered tanks will, therefore, need
only to be sufficient to prevent fumes from escgping around the perimeter of the
tank. In practice, only 10-25 percent of the totd CFM normally required to exhaust
an uncovered or conventiona open process tank. This range is based on previous
experience and is cdculated by evauating the actud gaps in square feet dong a
tank perimeter versus open tank ventilation regquirements.

When the tank covers open, the exhaust volume is increesed to full indudrid
ventilation flow rate, by the automatic opening of the exhaust damper(s) located on
the outlet of the exhaust hood(s).

The veocity of the ar traveling through the fume control device (horizontd
scrubber) must remain constant in order to ensure proper operation and control.
Therefore, a secondary device, an automatic relief damper, is needed to maintain a
condant flow rate through the control devicee The rdief damper is indadled
upstream of the control device and downgream of the tankline exhaust manifold.
The rdief damper serves to maintain condant velocity by introducing bleed-in ar
when al tanks are closed.

The totd exhaust system sSzing is based upon the assumption that dl covers are in
the closed position except one tank, the worst-case tank. In this case, the worst case
tank is Tank 913, with a hazard rating of A1l. The reasoning for this assumption is
that, snce the covers are automaticaly interlocked to the hood damper(s), and since
our example sysem has only one hoigt, only one cover will be open a any one
time. If the tank line is serviced by two hoids, then two covers could be open a
any one time, and the sysem would be szed accordingly. Therefore, the sysem
gze is dependent upon the number of hoigts on the tankling, assuming that the
worst-case tanks could be open smultaneoudy, with work being lifted or lowered
into the tanks.

The sysem for Goodrich Aerogpace, Landing Gear Divison, is Szed a
gpproximately 10 percert of the full open top flow with the addition of the wors-
case exhaust volume of one tank. Therefore, the exhaust for four of the five tanks is
szed a 10 percent of the full tank exhaust rate. The word-case tank requires
14,000 CFM. The system total becomes 17,612 CFM. Compared against the open
top exhaust flow rate of 50,120 CFM, a savings of 32,508 CFM is redlized, which
represents approximately 65 percent energy savings (see Table 2).
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Tank Hazard Area | CFM/| Open Cover | KCH System Design

Rating* | Sq.Ft.| Sq.Ft. CFM CFM

913 A-1 56 250 14000 14000
911 C-1 56 175 9800 980
914 D-1 56 130 7280 728
918 A-1 56 250 14000 1400
H.R. D-2 56 90 5040 504

Total CFM 50120 17612

* Rating taken from ACGIH, Industrial Ventilation,
Pages 10-96 to 10-98, Table 10.70.1 & 10.70.3, 24th Ed, 2001

Table2. Goodrich Titanium Wash and Etch LineVentilation
2.3 Commercial Status

The KCH ACTSEC Sydem is in commercid use in this fadllity as well as a two amilar
feciliies. The automated covered tank system was first placed in service in 1997 for a
metd finishing line.  This sysem is readily avalable for purchase from KCH upon
facility assessment and engineering review.

2.4  Environmental Significance
The KCH ACTSEC technology is employed to:

Reduce power consumption compared to a metd finishing system without covers

Reduce the evaporation rate of the bath

Improve the air qudity for the employees working in the area

Improve the overdl worker safety

Reduce the overdl pollution from utility sources (eg. power plants) due to
reduction of the energy requirements

6.  Reduce the makeup air required which reduces the size of the makeup air blower

aghrowbdE

These reductions are due to the efficent use of the lids in conjunction with the
introduction and remova of various parts that are trested. By keeping the lids closed
when there is no need to have them open, the aforementioned environmenta Sgnificant
iSsues are achieved.

25 Local Installation

The KCH ACTSEC technology is indaled a the Goodrich Aerospace, Landing Gear
Divison, in Tullahoma, Tennessee. The KCH system was inddled to accompany the
new wash and acid etch line a Goodrich. The facility has been utilizing the KCH
ACTSEC technology since startup of this line at the end of 2000. Due to the new process
configuration a Goodrich, there is no process data available without the KCH ACTSEC
technology. @ The Opedions and Maintenance Manua for the KCH ACTSEC
technology, asingdled a Goodrich, is shown as Appendix A.

9
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EXPERIMENTAL DESIGN
3.1 Test Goalsand Objectives

The overdl god of this ETV-MF project is to evauate the ability of the KCH ACTSEC
technology to lower the power consumption needs for the system, and the overdl exhaust
flow rate, thereby lowering the overal codts.

The following is a summary of specific project objectives. These will be monitored
under normal operating conditions, with lids open and closed.

Conduct verification testing to determine the electrical power consumption

1)  Monitor the power consumption of the induced draft fan for ventilation

2)  Monitor the power consumption of the lid motors

3)  Monitor the power consumption of the eectric immersion heatersin the baths

Conduct verification testing to determine the ventilation of the tanks

1)  Monitor the ventilation duct for air flow
2)  Record and verify the Static pressure in duct

Conduct verification testing to determine operating cost and environmenta benefit
3.2  Critical and Non-Critical M easurements
Measurements that will be taken during tesing are classfied as ether criticad or non
critica.  Critical measurements are those that are necessary to achieve project objectives.
Non-criticd measurements are those related to process control or generad background

readings.

Critical M easur ements;

Energy consumed (kilowatt hours (kWh), volts (V) and amperes (amps))
Airflow (fpm)
Static pressure in ductwork (wg)

Non-Critical M easur ements;

Temperature of baths (°F)
O&M observations

3.3 Test Matrix

Tests will be conducted over the course of five days. The conditions for each test are
outlinedin Table 3, while test objectives and measurements are summarized in Table 4.

10
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Test Run Duration Conditions
Tet Run1 Sx Runs— 60 Minute Test Each Lids open
Tet Run 2 Six Runs— 60 Minute Test Each Lids closed
Tet Run 3 Two Runs— 60 Minute Test Each Lidsclosed
Test Run4 Two Runs— 4 Minute Test Each Lid actuation cycle
Tet Run5 Two Runs— 60 Minute Test Each Lids closed
Test Run 6 As Required Lids closed
Tet Run7 As Required Lids closed

Test objectives and measurements are summarized in Table 4.

Table 3. Test Matrix

Test Test Objectives Test Measur ement
Test #1 Determine power consumption Amperage draw of heaters
Power Consumption of immersion heatersfor each Voltage of heaters
smulating no KCH the three heated tanks Temperature of bath
system (Lids open)
Test #2 Determine power consumption Amperage draw of heaters
Power Consumption of immerson heatersfor each Voltage of heaters
Norma operations of the three heated tanks Temperature of bath
Test #3 Determine power consumption Amperage draw of motors
Typica Power of scrubber water pump motor Voltage of motor
Consumption
Test #4 Determine power consumption Amperage draw of motors
Typica Power of lid motors Voltage of motors
Consumption
Test #5 Determine power consumption Amperage draw of motors
Typica Power of induced draft fan Voltage of motor
Consumption
Test #6 Determine volumetric airflow Air vdoaty infpm
Ductwork Airflow rate compared to reported by converted to volumetric
KCH arflow raein CFM
Test #7 Determine gtatic pressure Weater gauge for static
Ductwork Static Pressure | compared to reported by KCH pressure ins de exhaust
ductwork

Table 4. Test Objectives and Related Test M easurements

34  Testing and Operating Procedure

3.4.1 Set-up and System Initialization Procedures

The maintenance department a Goodrich Aerospace, Landing Gear Divison, will
be respongble for assding in the hookup and remova of the testing device for

electric power evduation.

11

The operational personnd a Goodrich Aerospace,



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Revision 0-11/07/01

Landing Gear Divison, will be respongble for asssing with the operation of the
sysem.

3.4.2 System Operation

The processing line will be operated both with and without parts during
veification testing. For Test #1 and Test #2 each tank will be operated without
pats with both open and closed lid configurations, respectively. For remaining
Tests #3 to #8, the system will be operated with parts whenever possble and
operating conditions will be noted in the Fidd Data Collection Worksheet or
logbook.

3.4.3 Sample Collection and Handling

There is no chemicd sample collection and handling required for this verificatiion
test.

3.4.4 Process Measurements and I nformation Collection

Process measurements and information collection will be conducted to provide
data on eectricd power consumption, ventilation exhaust characterigtics, and bath
temperatures.  The methods that will be used for process measurements and
information collection are discussed in the following sections. Measurements are
to be recorded on the Field Data Collection Worksheet (see Appendix F).

Electricd messurements will be monitored for a minimum of 60 minutes to
account for variability in the supply. Upon Ste identification of the most reaedily
accessble power panel, a properly trained journeyman dectrician from Goodrich
Aerospace, Landing Gear Divison will perform connection and disconnection for
the monitoring of eectricd consumption.  Ingtantaneous measurement and time-
averaged measurement will be recorded

The datic pressure and velocity traverse will be taken in two directions across the
duct and averaged. A bath temperature reading will be collected from KCH
display pand during each 60-minute immersion heater test.

3.4.4.1 Electrical Power Requirement Test #1

During the firs test, the eectric power draw for the immersion hesters
will be monitored for power usage. One tank at a time will be tested to
ensure qudity of andyds and to ease work redrictions on the facility.
Three tanks have immersion heaters. They are tanks #911, #913, and Hot
Rinse.  Work parameters will be checked with the facility to verify that
this will be consgdered to be a typicd levd of usage. The test will run a
minimum of 60 minutes The tet may continue to run longer if the
hesters do not cycle a least two times. These tests will be run in
duplicate. Lidswill be kept open for thistest.

12
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The andyss will utilize a Reliable Power Meter 1600 Series Power
Recorder or an approved equa to collect data for each test. The data will
be downloaded to a portable computer for compilation.

3.4.4.2 Electrical Power Requirement Test #2

During the second test, the eectric power draw for the immerson hesaters
will be monitored for power usage. One tank a a time will be tested to
ensure quaity of analyss and to ease work redrictions on the facility. As
in Test #1, tanks #911, #913, and Hot Rinse will be used for testing.
Work parameters will be checked with the facility to verify that this will
be consdered to be a typicd leve of usage. This test will be conducted as
the process normdly operates. Each test will run the same length as Test
#1 for each heated tank. Each test will be runin duplicate.

The andyss will utilize a Rdidble Power Meter 1600 Series Power
Recorder or an approved equa to collect data for each test. The data will
be downloaded to a portable computer for compilation.

3.4.4.3 Electrical Power Requirement Test #3

During the third test, the dectric power draw on the scrubber water pump
motor will be monitored for power usage. The scrubber water pump
motor runs continuoudy, so a sample of 60 minutes will be sufficient to
determine the power consumption. Thistest will be run in duplicate.

The andyss will utilize a Reliable Power Meter 1600 Series Power
Recorder or an gpproved equd to collect data for each test. The data will
be downloaded to a portable computer for compilation.

3.4.4.4 Electrical Power Requirement Test #4

During the fourth tedt, the dectricd power draw on the lids will be
monitored for power usage. The lids run the same cycle every time they
open and close The open and close cycle is rdatvely brief,
agoproximatdy two minutes.  The test will be run from the moment that the
lids begin to open, to dlow entry of the part, until they close after the exit
of the pat. Due to the amilarity in lid actuation for dl tanks, Tank #911
is sdected for testing.  Thistest will be run in duplicate on the tank.

The andyss will utilize a Rdiable Power Meer 1600 Series Power

Recorder or an gpproved equd to collect data for each test. The data will
be downloaded to a portable computer for compilation.

13
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3.4.45 Electrical Power Requirement Test #5

During the fifth test, the eectricd power draw on the induced draft fan
will be monitored for power usage. This fan runs continuoudy. The test
will be conducted for 60 minutes. Thistest will be run in duplicate.

The andyss will utilize a Reliable Power Meter 1600 Series Power
Recorder or an approved equal to collect data for each test. The data will
be downloaded to a portable computer for compilation.

3.4.4.6 Ventilation Flow Rate Test #6

During the gxth tedt, the arflow in the 32-inch diameter round ventilation
ductwork to the scrubber will be monitored usng a manometer in feet per
minute (fpm). The test will be conducted a a point in the ductwork where
there is minima to no turbulence, which can cause eratic readings
According to ACGIH the vedocity and veocity pressure measurement
idedly are taken a least seven duct diameters downgtream from elbows,
duct entries;, or other mgor obsructions to draight-line arflow.
Measurement should be teken at least one duct diameter upstream from
the same obdruction. If it is not possble to find or use a location that
meets those redrictions, one must make do with the bet avalable
location.

Based on this guidance the ductwork will have two sets of holes drilled at
a 90° angle to each, at a distance of gpproximately 17 ft 8 Y2 inches off of
the floor. This will provide an upstream disance of 12 ft 4 inches from
the reief damper to the measurement point. There is a 90° ebow
downstream a 2-ft 8 Y inches from this messurement point. Ten
measurement points will be taken in each direction with the middle point
thrown out and the remainder points averaged to obtain the reading (see
section below).

The ventilation flow rate Q is obtained by the following formula:

Q = VA
where:
Q = Venttilaion How Rate (volumetric), CFM
A = Cross-sectiond areaof duct at the measurement location,
ft2
V = Average veocity normd to the cross-section, fpm

It is important to measure the velocities at severa locations chosen to be
representative, and compute the average of those vaues to esimate the
true average velocity norma to the cross section.

14
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Representative  sampling for velocities is gpecified in the ACGIH
Industria Ventilation Manua on page 9-9 to page 9-12 [Ref. 2].

For the 32-inch diameter round duct the following sample points are
recommended:

TRAVERSE POINTSFOR INSERTION OF PROBE

Probe No. 1 No. 2 No.3 | No.4 No.5 MID No. 6 No. 7 No. 8 No. 9 No. 10
Insertion
Point
0° 0.61 2.46 4,90 6.9 11.55 16.00 20.45 25.1 271 295 314
0’ 0.61 2.46 4,90 6.9 11.55 16.00 20.45 25.1 271 295 314

Traverse points in inches (in) from the inside diameter in two directions & 90° to each
other.

3.4.4.7 Ventilation Flow Rate Test #7

During the seventh tedt, the datic pressure to the scrubber will be
measured usng a manometer. Measurements will be recorded in units of
water gauge (wg). The location of the datic pressure opening is usudly
not too important in obtaining a correct measurement, except that one
should avoid pressure measurement a the hed of an ebow or in aress
where the direction of the velocity component is not pardld with the duct
wdl. Two to four holes will be drilled a uniform distances around the
duct for insertion of the probe. This will be done in order to obtain an
average and to detect any discrepancy in vaue. For fidld measurement,
one leg of the manometer is open to the amosphere and the other leg is
connected with tubing held flush and tight agang a smdl opening in the
dde of the pipe. The data will be compared with the reported datic
pressure as stated by KCH.

Representative sampling for dtatic pressure is described in the ACGIH
Indugtrid Ventilation Manua on page 9-2 to page 9-3 [Ref. 2].

3.4.4.8 Energy and Cost Data

Due to the absence of higtoricd dectricity metrics for the Goodrich
Aerospace, Landing Gear Divison a sound method of estimating cost
savings due to energy reductions is described in detail later. The lids open
configuration shdl sarve to generate basdine data for cdculations
pertaining to energy and cost savings.

3.4.4.9 Nameplate Data
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Record and compare nameplate data with process measurements to check
for completeness. Data to be collected shdl include current draw for fan,
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pump, tank heaters, and lid opener/closer.  This information shdl be
recorded on the Field Data Collection Worksheet (Appendix F).

3.5 Analytical Procedures
No chemicd andyss of the samples is required to evaluate the effectiveness of the KCH
ACTSEC technology. The teds involve arflov measurements and eectricd
consumption. No chemicd sampleswill be taken.

40 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS
QA/QC activities will be peformed according to the applicable section of the
Environmental  Technology Veification Progran Med Finishing Technologies Qudity
Management Plan (ETV-MF QMP) [Ref. 3].
4.1  Quality Assurance Objectivies

The QA objective is to ensure that the process operating conditions and test methods are
maintained and documented throughout each test. The test methods to be used are listed

inTableb.
Critical Test Method | Reporting Method of Precision | Accuracy | Completeness
M easur ements Units Deter mination
Energy Equipment Amps (A) Reliable Power 001A +29% full scale 5%
consumption Manual Meter 1600 Series (0to5A)
Volts (V) AV +19% full scae
(Oto 1000V)
Airflow ACGIH Feet/Min MicroManometer <100 fpm. +1% 5%
Industrial (fpm).
Ventilation Page
9-3 Section 9.2
Static Pressure ACGIH Water gauge | MicroManometer .005wg +1% 5%
Industrial (wg)
Ventilation Page
9-3 Section 9.2

* For the Reliable Power Meter, full-scale amperage is 5 Amps and full-scale voltage is 1000 Volts.
From ACGIH Industrial Ventilation Page 9.3, Section 9.2 [Ref. 2]

Table5. QA Objectives
4.2  DataReduction, Validation, and Reporting
4.2.1 Internal Quality Control Checks
Raw Daa Handling. Raw data are generated and collected by fidd andydts at the
sanpling dte.  These incdude origind observations, printouts, and readouts from

equipment for sample, standard, and reference QC andyses. Data are collected
both manualy and dectronicdly. At a minimum, the date, time sample
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identification (ID), raw dgnd or processed dgnd, and/or  quantitative
obsarvations will be recorded. Comments to document unusua or non-standard
obsarvations aso will be noted.

Raw daa will be processed manudly by the andys, automaticdly by an
electronic program, or eectronicadly after being entered into a computer. The
andys will be respondble for scrutinizing the data according to precision,
accuracy, and completeness policies. Raw data bench sheets and cdculation or
data summary sheets will be kept together for each tet. From the standard
operating procedure and the tests, the steps leading to a fina result may be traced.
The CTC ETV-MF Program Manager will maintain process-operating data for use
in verification report preparation.

Data Package Vdidation. The fidd andys will assemble a prdiminary daa
package, which shdl be initided and dated. This package shdl contain dl QC
and raw data results, caculaions, eectronic printouts, and conclusons. The field
andys will review the entire package and check sample and dorage logs,
standard logs, cdibration logs, and other files, as necessary, to ensure that dl
tracking and caculations are correct. After the package is reviewed in this
manner, a preliminary data report will be prepared, initided, and dated. The QA
Manager will perform data verification and validation following data collection.

The ETV-MF Project Manager shdl be ultimately responsble for al find data
The ETV-MF Project Manger will review the find results for adequacy to task
QA objectives. If the ETV-MF Project Manager suspects an anomaly or non-
concurrence  with expected or historical performance vaues, or with task
objectives for test gpecimen performance, the raw data will be reviewed, and the
fidd andys queried. If suspicion about data vdidity ill exigs after internd
review of field records, the ETV-MF Project Manger will authorize are-test.

Data Reporting. A report Sgned and dated by the fidd andyst will be submitted
to the ETV-MF Project Manager. The ETV-MF Project Manager will decide the
gopropricteness of the data for the particular application. The find report
contains the fidd sample ID, date reported, date anayzed, the anayd, the
Standard Operating Procedure (SOP) used for each parameter, the process or
sampling point identification, the find result, and the results of dl QA/QC
andyss. The CTC ETV-MF Program Manager shdl retain the data packages as
required by the ETV-MF QMP [Ref. 3].

4.2.2 Calculation of Data Quality Indicators

Anaytical peformance requirements are expressed in terms of precision,
accuracy, representativeness, comparability, completeness, and  sengtivity
(PARCCS). Summarized bdow are definitions and QA objectives for each
PARCCS parameter.

17
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4.2.2.1 Precision

In indrument measurements, precison refers to the smdlest change in the
quantity being messured that the instrument will detect.  Precidon is
ensured by making the proper choice of indruments to make
measurements and by proper maintenance and cdibration.

4.2.2.2 Accuracy

Accuracy is a measure of the agreement between an experimenta
determination and the true vaue of the parameter being measured. For the
Rdiable Power Meter and Alnor MicroManometer, accuracy will be
ensured by proper maintenance and cdibration of the equipment.

The power meter and manometer have tolerances shown in (Tables6 & 7).

Parameter Tolerance
Voltage Range 0-707 voltsRMS
Voltage Peak 1000 volts
Voltage Accuracy 1 percent fs, 0.5 percent typical
Sampling Frequency 7.8 kHz, 128 samples/cycle
Frequency Measurement 45-65 Hz, resolution 0.0 Hz
Event Memory 6000 smultaneous voltage and current events
Operating Power 85-264 VAC, 47-440 Hz
120-370 VDC, 40 VA
Thresholds Automatic, adaptive to activity
No. of Channds 9 (4 voltage, 5 current)
Certification FCC, UL, CSA, CE
Sze 21.25cmx 30cmx 7.5¢cm

Table 6. Reliable Power Meter 1600 Tolerances

The power meter monitors and records voltage, current, imbaance, frequency,
harmonics, flicker; power qudity: sags swels impulse power consumption:
energy, demand, power factor, and reective power. The unit has a 1-megabyte
(MB) cache, 4 MB RAM, and a 2.1-gigabyte (GB) hard drive for data retention.

This power meter shal be cdibrated annudly by the factory or an gpproved
source. The meter will be accompanied with a calibration certificate.

The MicroManometer used for the ventilation arflowv meassurement shal be
cdibrated once a year according to the manufacturer’s recommendation. The
cdibration of the unit will be verified with the supplier of the unit in writing and
incdluded with the test plan veification information.  Unit spedifications for the
Alnor AXD 550 MicroManometer areincluded in Table 7.

18
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Par ameter Tolerance

Resolution 0.002 inches H,O (-0.998 to 0.998)
Pressure Range -4 to 20 inches H,O
Vdocity Range 179 —17,910 fpm
Volume Velodity x 78.8 ft* max. area
Operating Temperature 14 — 122°F
Accuracy +(1% of indicated reading + 0.01 + resolution)
Display Resolution * 0.01 (0 to0 99.99)

(100 to 999.99)

1 (1000 to 9,999)
Over Pressure Limit 20 psi or 137 kpa

* Measured values are stored with better precision
Table7. Alnor AXD MicroManometer Tolerances
4.2.2.3 Completeness

Completeness is defined as the percentage of measurements judged to be
vaid compared to the totd number of measurements made for a specific
property under study. A vaid measurement is a messurement made by a
properly operating instrument on a properly operaing piece of equipment.
As a rulg, if the indrument reading is within 25 percent of the equipment
nomind vaue, the measurement is vdid. Completeness is cdculated
using the following formula

Completeness =  Vdid Measurements” 100%
Tota Measurements

QA objectives will be satisfied if the percent completeness is 75 percent or
greater as specifiedin Table 4.

4.2.2.4 Comparability

Comparability is another quditative measure designed to express the
confidence with which one data set may be compared to another. Sample
callection and handling techniques, sample matrix type, and andyticd
method al affect comparability. Comparability is limited by the other
PARCCS parameters because data sets can be compared with confidence
only when precison and accuracy ae known. Comparability will be
achieved in this technology verification by the use of consstent methods
during sampling and andyss.

4.2.25 Representativeness
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Representativeness refers to the degree to which the data accurately and
precisdly represent the conditions or characteristics of a particular

19




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

423

Revision 0-11/07/01

parameter. For the purposes of this demondration, representativeness will
be determined by testing identica points.

For Test #1 through #5, one duplicate dectrica measurement will be taken
for each test run component, to determine the representativeness of the
sample.  Electricd measurement data will be consdered representative if
the relaive percent difference between the origind measurement and the
fidd duplicate is 25 percent or less. If the discrepancy is greater than 25
percent, than another measurement will be taken within 30 minutes, under
smilar test conditions and matched with the most comparable data point.

For Test #6 and #7 the procedure for representative sampling of airflow
velocity and datic pressure is described in section 3.4.4 and the ACGIH
Indudtriad Ventilation Manudl.

Other Calculations
4.2.3.1 Energy and Cost Savings

The energy and cost savings will be evauaed by consdering severd
system energy and cost components.  The components include a reduction
in gze of pump and fan motor, reduction in ar volume, and reduction in
bath hesting reguirements.  Additionaly, operatiions and maintenance
(O&M) cogts shdl consder scrubber chemicas, materias (packing,
filters, etc.), and labor. Cost will be annualized and an estimated payback
period calculation will be presented in the verification report.

a) Ventilation fan horsepower
Evaduation of the horsepower required for ventilation of a process
line with the KCH ACTSEC technology as compared to a process
line without the KCH ACTSEC technology is shown below.

Sample Fan Hor sepower Calculation:

With the datic pressure assumed to be 55" water gauge (wg), Air
Movement and Control Association (AMCA) cetified KCH daa
tables [Ref. 4] can be used to estimate the brake horsepower (BHP)
required for each operating condition usng KCH sze 60 and sze 33
NH fans respectively.

Sandard Design BHP:
50,120 CFM =62 HP (al six tank covers open)

KCH Design:
17,612 CFM = 26 HP (one tank cover open five closed)
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Thisisareduction of 36 HP.

To edimate the amount of power saved it is necessary to estimate the
amount of time the fan runs. The fan is kept running 24 hours a day/
7 days per week.

The amount of energy savings (ES) for the fan can be determined by:

EStan = power
time

Sample Annual Energy Savings Calculation for fan:

EStan= _HP | 0.746 KW | 24 hours | 365 dagy$

H | d |year

Sample Annual Cost Savings Calculation for fan:

The amount of annud cost savings (CS) for the fan can be
determined by:

CSan= ESn | energy cost
time

CSm= ESm | Kkwh | $
year

Reduction in scrubber 9ze

As the scrubber decreases in size, due to lower CFM throughput, the
amount of water recirculated over the packed bed decreases as well.
A 50,000-CFM scrubber would require a 10 HP pump motor. A
reduction of 5 HP is anticipated based on lower CFM throughput.

The energy savings due to pump Sze can be cdculated in the same
manner as the energy savings for the fan motor shown aove. The
sane raiond holds true for cdculation of the cost savings
anticipated for the pump.

These eguations and assumptions ae taken from “Energy
Consarvation & Process Control Utilizing Covered Tanks’ by
Kenneth C. Hankinson. [Ref. 5]

Heseting and Ventilation (HV) Cost Savings

The fadlity is dimae ocontroled to mantan uniform process
conditions and uniform working conditions for employees.  This
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requires that any ar drawn in for makeup air must be heated during
the facilities heeting season.

One way to edimate annud cost data for arflow is shown on pages
7-18 & 7-19 of the ACGIH Indudrid Ventilation Manud [Ref. 2]
and is based on the degree day method. The formula is given as
follows

CShv=0.154 (Q) (dg) (T) (c)

q

where:

CShv = Annud Cog Savings

Q = Airflow Rate, CFM

dg = Annua Degree Days

T = Operating Time, hours/week

c = Cost of Fud, Hunit

q = Avallable heat per unit of fud
Bath Heating Cdculations

Electric immerdon heaters are provided in three of the tanks to
maintain a temperature above ambient. As the bath cools down, the
PLC will sgnd the immeson heaers to energize until the
temperature st point is reached in the bath. The Reliable Power
Meter can measure the power consumed while the hesater is
energized.

When the lids are open, smulating a tank without lids, the power
consumed by the immerson heaters will be monitored for one hour.
The lids will be dosed, and after waiting one hour, the immerson
heater power usage for one hour will be checked. The difference in
the power consumed can be caculated for the year at the dectric rate
to determine the savings.

The formulais given asfollows

Ct = {(P.—P>) (Co)}{8760}

where:
Ci =  Annua cos savings for bath hesting
P1 =  Power consumed with the lids open
P> =  Power consumed with the lids closed
Ce =  Co for dectricity in $ per kWh
8760 =  Hourslyear conversion factor
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Sample Bath Heating Cost Savings Calculation:

Co= _kWU | $ | 8760 Hofs
|kv/vH6urs | year

e) Tota Cost Savings (TCS)

The TCS represents total savings associated with energy savings due
to the reduction in sze of pump and fan motor, reduction in the
volume of ar, and reduced hesting requirements.

The TCS will be cdculated by summing the annudized individud
cos dements including O&M cogts and dividing by the totd
production capacity, 24 x 7 per year. The TCS will be expressed in
dollars per square feet processed (H/sf).

Capitd cogs will be consgdered, with the understanding that they
will vary depending on each KCH ACTSEC gpplication.

TCS = (Csfan + CSpump"' CSwvt G + CO&M)/Pn
where:
CSan = Cost Savings associated with fan (%)
CSump = Cost Savings associated with pump ($)

CSyv = Cog Savingsdueto ventilation (%)
C: = Cost Savingsfor bath heating ($)

Coem = Cost Savingsdueto O&M activities ($)
P, = Production capacity per year, ()

4.2.3.2 Environmental Benefit/Credit

As dectric power is generated by traditiond means, certain pollutants are
emitted to the air. For each kW of power a a power generating plant,
pollutants are emitted a a given levd. Any quantified decrease in power
derived from this technology multiplied by a pollutant emisson egimate
from a power generation plant will furnish a caculated vaue for the
amount of pollutant emissons avoided. The following rdaionship is
vaid for caculation of pollutant emissions avoided at a given power plant:

Pollutant ssved = kW hour saved x Amount of pollutant
kW

Additiondly, as the amount of ventilation is decreased due to the usage of
the lids, the amount of pollutants discharged to the scrubber system will
aso decrease.  The water that scrubs out the pollutants will have a
corresponding decrease of contaminates that would enter the environment.
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4.3  Quality Audits

Technicd Sysgem Audits. The CTC QA Manager will perform a technicd systems audit
(TSA) on this verification test. The EPA QA Manager may conduct an audit to assess the
qudity of the verification test.

Corrective Action. Corrective action for any deviations to established QA and QC
procedures during verification testing will be peformed according to section 2.10,
Quiality Improvement of the ETV-MF QMP [Ref. 3].

PROJECT MANAGEMENT
51  Organization/Personnel Responsibilities

The ETV-MF Project Team that is headed by CTC will conduct the evdudion of the
KCH ACTSEC technology. The CTC ETV-MF Program Manager, Donn Brown, will
have ultimate respongbility for al aspects of the technology evdudion. The ETV-MF
Project Manager assgned to this evduation is Dr. A. Gus Eskamani. Dr. Eskamani or his
designee will be on-dte throughout the test period and will conduct or oversee sampling
and related measurements.

Goodrich Aerospace, Landing Gear Divison, personnd will assist, as needed, by
providing historica data and identifying the components. Goodrich Aerospace, Landing
Gear Divison, will be responsble for the disposa of dl resduds generaed during the
veification test. The ETV-MF Project Manager or staff member will record samples and
record data from process measurements.

KCH will be oncdl during the tet period for response in the event of equipment
problems. Goodrich Aerogpace, Landing Gear Divison, personnd will be responsble
for operation of the KCH ACTSEC equipment, rdated lines, and ancillary equipment
such as motors, heaters, scrubbers, and blowers/suction systems.  Goodrich Aerospace,
Landing Gear Divison, personnd will aso provide safety training as described in section
9.0 of thistest plan.

The ETV-MF Project Manager and Goodrich Aerospace, Landing Gear Divison, have
the authority to stop work when unsafe or unacceptable qudity conditions arise. The
CTC ETV-MF Program Manager will provide periodic assessments of verification testing
to the EPA ETV Center Manager.

5.2 Test Plan Modifications

In the course of verification testing, it may become necessary to modify the test plan due
to unforeseen events. These modifications will be documented usng a Test Plan
Modification Request (Appendix B), which must be submitted to the CTC ETV-MF
Program Manager for agpprova. Upon approva, the modification request will be
assgned anumber, logged, and transmitted to the requestor for implementation.
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EQUIPMENT AND UTILITY REQUIREMENTS

Subcontractors or the ETV-MF Project Manager or his staff will supply test equipment
for dl tests. Goodrich Aerogpace, Landing Gear Divison, will supply necessary power
for test equipment. Goodrich Aerospace, Landing Gear Divison, will provide a properly
traned licensed journeyman eectrician to perform dl eectricd supply connections and
disconnects.

ENVIRONMENTAL SAFETY AND HEALTH (ES&H) REQUIREMENTS

This section provides guiddines for recognizing, evauating, and controlling hedth and
physcad hazards during the verification test. More specificdly, this section specifies the
training, materids, and equipment necessary for assgned personnd to protect themselves
from hazards created by acids and any waste generated by the process.

71 Hazard Communication

All personnd assigned to the project will be provided with the potentid hazards, sgns
and symptoms of exposure, methods or materials to prevent exposures, and procedures to
follow if there is to be potentia contact with a hazardous substance.  The hogt facility’s
Hazard Communication Program and safety requirements will be reviewed during the
traning sesson described in section 9.0. The training sesson will be completed prior to
the start of any work and will be practiced throughout the test period. All appropriate
Materid Data Safety Sheet (MSDS) forms will be avalable for chemicads encountered
during tegting.

7.2  Emergency Response Plan

Goodrich Aerospace, Landing Gear Divison has a contingency plan, (Consolidated
Emergency Response Plan (ERP)) to protect employees, assigned project personnel, and
vigtors in the event of an emergency a the facility. This plan will be wed throughout the
project. All assgned personne will be provided with information about the emergency
reponse plan during the training sesson described in section 9.0. The plan will be
accessible to project personnd for the duration of the test.

7.3  Hazard Controlsand Personal Protective Equipment

The Goodrich Titanium Wash and Etch process and KCH ACTSEC technology are
located in a secure area within the facility. The wash and etch tanks are covered by the
tank lids, and the KCH Control Panel and associated ductwork are located in the secure
area.

Assgned project personnd will be provided with appropriacte PPE and any training

required for its proper use, considering their assgned tasks. The use of PPE will be
covered during ajob training analysis (JTA) asindicated in section 9.0.
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While in the Goodrich Aerogpace, Landing Gear Divison, manufecturing fecility, PPE
such as eyeglasses with sde shieds, face shidd, hard hat, “rain suit,” earplugs, and safety
shoes shdl be worn as required.

7.4  Lockout/Tagout Program

The Goodrich Aerospace, Landing Gear Divison, Lockout/Tagout Program will be
reviewed prior to testing, and relevant lockout/tagout provisons of the program shdl be
implemented.  All power testing and measurement to be performed at eectricd pands
will be completed by, a properly traned and certified journeyman eectrician supplied by
Goodrich Aerospace, Landing Gear Division.

75 Material Storage

In accordance with the Goodrich Aerospace, Landing Gear Divison, Hazad
Communication Program, any materids used during the project will be kept in proper
containers and labeled according to Federd and state law. Proper storage of the materials
will be maintained based on associated hazards.  Spill trays or amilar devices will be
used as needed to prevent materia loss to the surrounding area. No materid storage is
anticipated as part of this project.

7.6  SafeHandling Procedures

All chemicds and wastes or samples will be transported onste in nonbreakable
containers used to prevent uills. Spill kits shdl be drategicaly located in the project
aea. These kits contain various Szes and types of sorbents for emergency spill cleanup.
Emergency pill clean up will be peformed according to the Goodrich Aerospace,
Landing Gear Divison, consolidated ERP. No chemicds, wastes or samples are
anticipated as part of this project.

WASTE MANAGEMENT

The KCH ACTSEC technology will be tested on processes aready in place and operating
a Goodrich Aerospace, Landing Gear Divison. This equipment currently generaes a
liquid waste, due to rinse water overflow and the scrubber effluent. This rinse water and
the scrubber effluent are trested on-gSte in a wastewater trestment syssem. The treated
water is then discharged to the loca Publicly Owned Treatment Works (POTW). Any
wagte from the baths is treated off-ste.

During testing, no additiond waste is anticipated to be generated other than the norma
operationd waste. Therefore, no specid or additiona provisons for waste management

will be necessary.
TRAINING

Environmental, Safety and Hedth (ES&H) training will be coordinated with Goodrich
Aerospace, Landing Gear Divison, and daff. All ETV-MF personnd will undergo
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ES&H traning provided by Goodrich Aerospace, Landing Gear Divison, prior to
initiating the verification test.

Also, the ETV-MF JTA Pan [Ref. 6] will be utilized to identify additiond training
requirements relating to QC and worker ES&H. The purpose of this JTA Pan is to
outline the overdl procedures for identifying the hazards and qudlity issues and training
needs. This JTA Plan edtablishes guiddines for creating a work atmosphere that meets
the qudity, environmentd, safety, and hedth objectives of the ETV-MF Program. The
JTA Pan describes the method for sudying ETV-MF project activity and identifying
traning needs. The ETV-MF Operation Planning Checklist (Appendix C) will be used
as a guiddine for identifying potentia hazards, and the JTA Form @Appendix D) will be
used to identify training requirements. After completion of the form, gpplicable training
will be peformed. Training will be documented on the ETV-MF Project Traning
Attendance Form (Appendix E).

REFERENCES

1 Liberty Mutud Indudrid Hygiene Evauaion conducted March 29, 2001 by Mr.
Michadl A. Schepige, CIH, CSP, Sr. Industrid Hygienist

2. American  Conference  of Governmental  Industrid  Hygienidts,  Industrid
Ventilation, 24™ Ed., 2001

3. Concurrent  Technologies Corporation (CTC), “Environmenta  Technology
Veification Progran Med  Fnishing Technologies (ETV-MF)  Quadlity
Management Plan” Revison 1, March 26, 2001.

4, KCH Sevices, Inc, “Corroson Resigant Fans” per AMCA Certified Ratings
Program by Kenneth C. Hankinson, November 2001.

5. KCH Services, Inc., “Energy Conservation & Process Control Utilizing Covered
Tanks’ by Kenneth C. Hankinson, Tom Brady & Adam Chmidewski, October,
1997

6. Concurrent  Technologies Corporation, “Environmenta Technology Verification
Program  Metd  Fnishing Technologies (ETV-MF)  Pollution  Prevention
Technologies Pilot Job Training Plan,” May 10, 1999
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Goodrich Aerospace, Landing Gear Division,
KCH ACTSEC Operation & Maintenance (O& M) Manual
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Kcn 144 Industrial Drive
Forest City, N.C. 28043

R AT e R

PACKED BED/COLUMN FUME SCRUBBERS

Fume scrubber's work by using a chemical phenomenon of mass transfer, also called
absorption, which allows gas phase chemicals in the air stream to transfer into a liquid
scrubbing medium. This action will continue as long as the concentration in the liquid is
low enough so that the chemical vapor pressure of the liquid phase is below the vapor
pressure of the chemical in the air stream.

Gas absorption is a mechanism whereby one or more constituents are removed from a
gas stream by dissolving them in a liquid solvent. This is one of the major chemical
engineering unit operations and is treated extensively in all basic chemical engineering
textbooks. Absorption is practiced in industrial chemical manufacturing as an important
operation in the production of a chemical compound. For example, in the manufacture
of hydrochloric acid, one step in the process involves the absorption of hydrogen
chloride gas in water.

From an air pollution standpoint, absorption is useful as a method of reducing or
eliminating the discharge of air contaminants to the atmosphere.

The gaseous air contaminants most commonly controlled by absorption include sulfur
dioxide, hydrogen sulfide, hydrogen chloride, chlorine, ammonia, oxides of nitrogen, and
light hydrocarbons.

A packed tower, or packed bed scrubber, is a unit that is filled with one of many
available packing materials. The packing is designed so as to expose a large surface
area. When this packing surface is wetted by the solvent, it presents a large area of
liquid film for contacting the solute gas.

The flow through a packed column is countercurrent, with the liquid introduced at the
top to trickle down through the packing while gas is introduced at the bottom to pass
upward through the packing.

The flow through a packed bed unit is cross-flow with liquid introduced at both the top &
front of the packed bed, while the gas stream flows horizontally through the unit.

Once through the packed section the airflow enters a mist-elimination section, usually

chevron type baffles, which removes mist particles from the air stream before discharge
to the atmosphere.
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—
144 Industrial Drive
pee = Forest City, N.C. 28043

828-245-9836

EMoIMEERED SYSTEMS
FAX: 828-245-1437

STARTUP AND OPERATING PROCEDURE FOR A KCH
SCRUBBER SYSTEM ON A TANK LINE WITH HOODS
AND TANK COVERS

Check tank levels and chemical composition.

Inspect the tank covers and operators prior to operation. Check the condition of
mounting pins and all electrical connections.

Open the water supply valve that feeds the scrubber.

Flush out pipe lines and clean any water line strainers that may be installed.
Fill the scrubber to its operating or overflow level.

Open all ball valves to spray headers.

Turn on the “Control Power” to the Manual Wash and Etch Line Hoist Motor
Control Console.

Turn on the “Three Phase Power” on the control panel.
Start the “Fume Scrubber Recalculation Pump”.
Start the system “General Exhaust Fan”.

Recheck the unit. Inspect spray nozzles to verify liquid flows and proper
operation.

Turn on the Electric Heaters for tanks No. 2, No. 5 and No. 7 and allow tanks to
heat up.

Turn on Air Agitation Blower and set air rates using manual valves at each tank.
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14.  The hoist line operation mode switch (Semi-Auto/Manual Control) can be placed
in the “Auto”, “Off” or “Manual” positions for controlling the operating sequence of
the KCH Transport system

a. In the “Off” position the transporter will not move, but the tank covers will
operate by use of the “Open/Close” push buttons at each covered tank
station.

b. In the “Manual” position the transporter will move under the direction of the

operator’s control of the joystick mounted on the transporter frame. “Up”
and “Down” control of the lift arms and “Forward” and “Reverse”
movement are in direct response to the joy stick position, but at a constant
speed. The tank covers operate manually and are not interlocked with
any of the transporter controls or location.

C. In the “Semi-Auto” position the transporter will operate as a semi-
automatic system. Note: This system was not designed or programmed to
be fully automatic. With a vertical tilt of the joystick it will automatically
open the tank covers, raise and remove the load and close the covers. A
horizontal tilt of the joystick will automatically relocate the transporter o
the next station using variable speeds (slow starts and stops). A vertical
tilt will open the tank covers, lower the load and close the covers.

15. The ventilation system is designed for a constant volume of air whether the tank
covers are open or closed. By design the hoods will pull about 10% of their
volume with the tank covers closed and 100% with them open. Note that the
normal position of the bleed in air damper is open to the room and all of the hood
dampers are closed. Whenever a tank cover opens, whether in the “Manual” or
“Semi-Auto” mode, the bleed in air damper will close and the hood dampers at
that tank will open, so that all of the air is drawn from the hood on the tank with
the open covers.

PUMP REMOVAL

FOLLOW STANDARD COMPANY PRACTICES FOR LOCKOUT/TAGOUT
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1. If the scrubber is operating reset the pH to 7 or drain the sump prior to removing
the pump so there is minimal exposure to any chemicals.

2. LOCKOUT AND TAGOUT the electrical power circuits to the pump being
removed and disconnect the wiring to the pump motor.

3. Disconnect the recycle piping.

4. Remove the pump.

PUMP TROUBLESHOOTING TIPS

During the installation and or operation of a pump situations may arise such that the
pump unit does not perform as per design or as it did when first installed. To assist you
here are some tips that may help you in identifying a condition or a problem that may
exist.

A. At start up the pump performance does not meet the design conditions.

Check liquid level in sump or tank.

Verify actual RPM

Verify rotation is correct.

Check for vortices in sump

Check for adequate clearance between pump and bottom of sump or tank

howodbPE

While running a vibration is noticeable.

1. Verify that pump is setting level.

2. Check alignment between pump and motor.

3 Check for vortices.

4 Check flow rate to insure pump is operating on curve.

5 Check flow for pulsing that is synchronized with vibration.

C. Flow performance is less than previously experienced.

Verify that sufficient liquid is in tank or sump.

Insure that suction is free from debris.

Check coupling to be sure that shaft coupling is not spinning on shatt.
Check discharge valves for position or blockage.

Pull pump and inspect impeller.

GhobpRE

D. Pump is running rough.
1. Check motor and thrust bearing for grease levels.
2. Disconnect coupling, rotate shaft to check bottom-bearing condition.

A-5



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

—
144 Industrial Drive
pee = Forest City, N.C. 28043

828-245-9836
FAX: 828-245-1437

ExlGINEERED ."-'."l"'.'L] TEMS

PACKING MEDIA MAINTENANCE

The packing media should be checked periodically once the scrubber has been put into
operation for scaling or build-ups of solids. If plugging appears evident, the packing
may be flushed with a chemical solution or removed through the packing access door
provided on the side of each unit and cleaned or replaced. Refer to the cleaning section
of this manual.

GENERAL CLEANING

In general most of the cleaning done around the PVC scrubber will require the use of a
mild soap (liquid dish washing soap), warm water and a soft rag. Soft Scrub and
Windex can also be used. The only place that a solvent should be used is to clean the
grease and dirt around the fan and motor bearings. When cleaning items like the
chevron mist eliminator blades the use of a kitchen bottlebrush, that can be bent, may
be required to get between the blades.

CHEMICAL CLEANING

To remove and clean organic matter, try soap first. If the problem is organic scum and
algae then a bleach or caustic solution should be used. A bleach solution of 10% to
15%, or a strong caustic solution of 5% to 10%, may be required.

Internal cleaning may be required to remove hard scale build-up and solids that have
settled to the bottom. In order to remove the scale an acid wash (2% muriatic Acid)
may need to be used.

If the above solutions fail to do the job, then the packing should be removed and
cleaned or replaced.
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Test Plan M odification

In the course of verification testing, it may become necessary to modify the test plan due to
unforeseen events.  The purpose of this procedure is to provide a vehicle whereby the necessary
modifications are documented and approved.

The Test Plan Modification Request form is the document to be used for recording these
changes. The following paragrephs provide guidance for filling out the form to ensure a
complete record of the changes made to the origina test plan. The form gppears on the next

page.

The person requesting the change should record the date and project name in the form’'s heading.
Program management will provide the request number.

Under Origind Test Plan Reguirement, reference the appropriate sections of the origind test
plan, and insert the proposed modifications in the section titled Proposed Modification. In the
Reason section, document why the modification is necessxy; this is where the change is
judified. Under Impect, give the impact of not making the change, as well as the consequences
of making the proposed modification. Among other things, the impact should address any
changes to cost estimates and project schedules.

The requestor should then sign the form and obtain the signaiure of the project manager. The
form should then be transmitted to the CTC Program Manager, who will either gpprove the
modification or request clarification. Upon gpprovd, the modification request will be assgned a
number, logged, and transmitted to the requestor for implementation.
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TEST PLAN MODIFICATION REQUEST

Date: Number: Project:

Original Test Plan Requirement:

Proposed Modification:

j—

=

I.l.l Reason:

=

-

O

o Impact:

(o

98]

a Approvals:

.-

E Requestor:

: Project Manager:
n Program Manager:
L

7))

=
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ETV-MF Operation Planning Checklist
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ETV-MF Operation Planning Checklist

The ETV-MF Project Manager prior to initiation of verification testing must complete this form. If a
“yes’ is checked for any items beow, an action must be specified to resolve the concern on the Job

Training Analyss Form
Project Name: Expected Start Date:
ETV-MF Project Manager:
Will the operation or activity involve the following: Yes No Initials&
Date
Completed

Equipment requiring specific, multiple steps for controlled shutdown? (E.g. in case

of emergency, does equipment require more than smply pressing a“Stop” button to
shut off power?) Special Procedures for emer gency shutdown must be documented
in Test Plan.

Equipment requiring special fire prevention precautions? (e.g. Class D fire
extinguishers)

Modifications to or impairment of building fire arms, smoke detectors, sprinklers
or other fire protection or suppression systems?

Equipment lockout/tagout or potentia for dangerous energy release? Lockout/tagout
reguirements must be documented in Test Plan.

Working in or near confined spaces (e.g., tanks, floor pits) or in cramped quarters?

Personal protection from heat, cold, chemical splashes, abrasions, etc.? Use
Personal Protective Equipment Program specified in Test Plan.

Airborne dusts, mists, vapors and/or fumes? Air monitoring, respiratory protection,
and /or medical surveillance may be needed.

Noise levels greater than 80 decibels? Noise surveys arerequired. Hearing
protection and associated medical surveillance may be necessary.

X-rays or radiation sources? Notification to the state and exposure monitoring may
be necessary.

Wdding, arc/torch cutting, or other operations that generate flames and/or sparks
outside of designated weld areas? Follow Hot Work Permit Proceduresidentified in
Test Plan.

The use of hazardous chemicals? Follow Hazard Communication Program, MSDS
Review for Products Containing Hazardous Chemicals. Special training on
handling hazardous chemicals and spill clean-up may be needed. Spill containment
or local ventilation may be necessary.

Working at a height of six feet or greater?
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ETV-MF Operation Planning Checklist (continued)

The ETV-MF Project Manager prior to initiation of verification testing must complete this form.  If a
“yes’ is checked for any items below, an action must be specified to resolve the concern on the Job
Traning Analyss Form.

Project Name:
ETV-MF Project Manager:

Will the operation or activity involve the following: Yes No Initials&
Date
Completed

Processing or recycling of hazardous wastes? Special permitting may be
required.

Generation or handling of waste?

Work to be conducted before 7:00 am., after 6:00 p.m. and/or on weekends?
Two people must always be in the work area together.

Contractors working in CTC facilities? Follow Hazard Communication
Program.

Potentia discharge of wastewater pollutants?

EHS aspects/impacts and lega and other requirements identified?

Contaminants exhausted either to the environment or into buildings? Special
permitting or air pollution control devices may be necessary.

Any other hazards not identified above? (e.g. lasers, robots, syringes) Please
indicate with an attached list.

The undersigned responsible party certifies that al gpplicable concerns have been indicated in
the “yes’ column, necessary procedures will be developed, and gpplicable personnel will receive
required training. As each concern is addressed, the ETV-MF Project Manager will initid and
date the“initials & date completed” column above.

ETV-MF Project Manager:

(Name) (Signature) (Date)
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APPENDIX D

Job Training Analysis Form
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ETV-MF Project Name:

JOB TRAINING ANALYSISFORM

Basic Job Step

Potential EHS | ssues

Potential Quality I ssues

Training

ETV-MF Project Manager:

Name

Sgnature

Date
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APPENDIX E

ETV-MF Project Training Attendance Form
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ETV-MF Project Training Attendance Form

ETV-MF Project:
Date Test
Training Employee Name Score
Completed |Last First Training Topic (If applic.)
ETV-MF Project Manager:
Name Signature
Date
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APPENDIX F

KCH ACTSEC Verification Test
Field Data Collection Wor ksheet
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KCH ACTSEC Verification Test - Field Data Collection Wor ksheet

h Test # 1 — Tank Number Meter Vaue Temperature Test # 2 — Tank Number Meter Value Temperature
z 911 Amps Volts °F 911 Amps Volts °F
911 Duplicate Amps Volts °F 911 Duplicate Amps Volts °F
I.l.l 913 Amps Valts °F 913 Amps Volts °F
E 913 Duplicate Amps Valts °F 913 Duplicate Amps Valts °F
Hot Rinse Amps Voalts °F Hot Rinse Amps Voalts °F
:' Hot Rinse Duplicate Amps Volts °F Hot Rinse Duplicate Amps Volts °F
o Comments: Comments:
n Test #3 — Pump Motor Meter Vaue Test #4 — Tank Number Meter Value
Pump Amps Volts 911 Amps Volts
m Pump Duplicate Amps Volts 911 Duplicate Amps Volts
> Comments: Comments:
: Test#5 - Fan Meter Value Test # 6 Air Velocity (ft/min)
Fan Amps Volts Traverse 1
u Fan Amps Volts Traverse 2
m Average
q Comments: Comments:
¢ Test #7 Static Pressure Tank Number Nameplate Vaue Other Equipment Nameplate Vaue
7(a) wg 911 Element Amps | Fan Amps
ﬂ. 7(b) wg 913 Element Amps | Pump Motor Amps
m 7(c) wg Hot Rinse Element Amps | Tank opener /closer Amps
7(d) wg
m, Average wg
: Comments: Comments:
ETV-MF Project Manager: Date:




