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Abstract Summary: Analysis of the effects of various quantities of inert gas
used in the underground spaces of NuMI and MINOS. Result is that under
all conditions, these spaces with the quantities of gas used or stored below

ground, remain ODH classification 0.

Analysis considers:
e Inert Argon CO2 (80/20) for the Total Loss Monitor.
e Helium used for the target.

e Nitrogen used for the head spaces on the expansion tanks for the

RAW systems in the mechanical support room under MI-65

¢ Inert gas used in the Muon and Hadron monitors in the muon alcove
and absorber enclosure. Gas is either Helium or Argon (depending on

the run conditions) per Sacha Kopp.

Applicable Codes: FESHM 5064




Discussion:

NuMI will have four systems located underground which will use inert gas. These
systems include:

1) The nitrogen blanket used on the Target, Horn 1, Horn 2 and Decay pipe cooling RAW
. systems located in the target hall mechanical support roam (THSR).

2) A helium gas pressure applied to the target in the target hall.

3) A total Loss Monitor which is fed gas from a bottle located underground in the
electrical support room.

4) The gas system used at the downstream (MINOS) end of the project for the Muon
Monitors and the Hadron Monitor. Both the Muon Monitors and the Hadron Monitor
systems are fed gas from the same gas system. This system uses either Helium or Argon
depending on the run conditions.

This analysis does not attempt to quantify an ODH analysis for any of the above ground
service buildings (MI-60, MI1-62). GN2 will be used in MI-62. GN2 will flow through
MI-60. Additional ODH analysis will have to be addressed separately.

Ventilation details for the underground spaces are documented in FESS drawings for
project 6-7-6 (NuMI Outfitting). See Drawings M-3, M-4 and M-5 attached.

The Nitrogen Blanket for the RAW systems in the Target Hall Mechanical Support Room
(THSR)

This system will be fed GN2 from a Dewar located outside of MI-60. The lines have
been run through MI-60 (pump room, north power supply room) down into the tunnel, to
MI-62, with a branch line going down the NuMI stub, the stub extension, the RCP (round
concrete pipe) carrier pipe, the drill and blast (D&B) portion of the carrier pipe, the pre-
target, thru the labyrinth pipe chase (a non-habitable area), and into the target hall
mechanical support room. The only place along this route where GN2 will be used in the
THSR. Here, a small amount of GN2 (1 scfh) will be bled through each of four
expansion tanks and vented into the room.

Three of the four expansion tanks are 100 gallon capacity, code stamped vessels. Each
will be half filled with water and half filled with gas at less than 10 psig. The forth vessel
is approximately 30 gallon capacity, also code stamped and also planned to operate half
filled with water, half filled with gas at about 10 psig.

The Dewar has a MAWP of 250 psig but is currently labeled to operate the pressure
between 30 and 50 psig. For NuMI needs, the Dewar does not need to operate above 100
psig, so a pressure of 100 psig is used to calculate the flow rate out of the copper tubing
should it be severed in each area. Obviously, the flow rate out of the end of the severed
tubing increases as the location of the sever gets closer to the gas source. The equation 3-
20 from Crane Technical Paper 410 was used to calculate the flow rates.




Details on the MI-60 Dewar are not set. The responsibility for installing and
commissioning this Dewar and performing the ODH analysis for MI-60 rests on the
shoulders of Maurice Ball and the Accelerator Division Mechanical Department. As of
the date that this engineering note has been written, the MI-60 Nitrogen Dewar is locked
out. The Dewar does not appear to meet the current FESHM Dewar installation rules.
Should the final Dewar installation not match the values assumed in this engineering
note, this note will require a revision.

Initial operation of these systems will likely used compressed air in lieu of GN2 or will
use one GN2 cylinder to provide a pressurized gas source. The analysis included for
using a single GN2 or argon cylinder.

Target Helium

The target will be pressurized with helium from a gas bottle. The bottle will be located in
the electrical support room next to the target hall. There helium is not planned to be
purged through the target.

Total Loss Monitor

The total loss monitor will use Argon/ CO2 from a bottle in the electrical support room
next to the target hall. The Ar/fCO2 will be piped to the pre-target beam line and then all
along the beam line, through the carrier tunnel, into the NuMI Stub, and to the inlet of the
total loss monitor (TLM) at the upstream end of the NuMI stub. Then the TLM will carry
the gas back down steam through four sections of TLM. The gas output will be routed
back to the electrical support room next to the target hall where it will vent through a
bubble. See the schematic on drawing 8875.117-MB-433163.

Muon and Hadron Monitors

The muon hadron monitors will be located in the muon alcoves (muon monitors) and in
the absorber enclosure (hadron monitor). The gas will originate from a gas cylinder
manifold near the bottom of the MINOS shaft. Gas will vent from each monitor and will
be routed to the exhaust line (see FESS drawings for project 6-7-6 (NuMI Outfitting).
Drawing M-5). This exhaust line will transport the gas to the suction of the exhaust fan
located near the center of the decay pipe passage. Gas will either be Helium or Argon,
depending on the run conditions.

General Notes Applicable to all Areas:




All ventilation rates listed are the ventilation rates of fresh, conditioned, make-up air.
Mechanical HVAC drawings for these areas have been attached to this engineering note.
Little air is re-circulated (refer to the drawings) and the re-circulated air is not considered
in the ventilation rates.

All gas cylinders are planned to be 200 cubic feet. 230 cubic feet is used in the
calculations in the spread sheets to account for cylinders filled to 110%.



ODH Calculations for the NuMI Underground Mechanical Support Room which uses GN2 from MI-60 for the RAW system
expansion tanks head space. Considers each area that the GN2 line goes thru. Areas which intentionally bleed GN2 have a
normal bleed rate. Otheres just have a leak based on a failure.

Complete rupture of the Nitrogen feed line into the NuMI Underground Mechanical Support Room:
Nitrogen comes from a dewar located near MI-60. 3/4 inch nominal size, type L copper lines bring the GN2 to this area

The calculated flow rate of gas out of this line if it were to be severed is: 95.5 ctm

Based on an outlet of O psig, and an inlet of : 100 psig

and a tubing length of: 1400 feet

Normal Ventillation Rate is : 440 cfm for this area
With the normal ventilation operating, the concentration of 02 would fall to : 0.1725515 % O2

However, the probability of having a brazed joint fail or of having one of the lines

rupture is sufficiently low that the fatality rate wouid only get to: 9.34E-10

Which results in an ODH classification of: ) 0

Refer to the table below:

Elevation 626 feet
Pressure 743.6 torr
ltem Type Number  Failure Group Leak 102 Fatality Fatality ODH

Rate Failure Rate Fraction Factor Rate Class

Rate (SCFM) 02

Pipes < 3" Sections 70 1.00E-09 7.00E-08 95.5 0.1725515 4.67E-07 3.27E-14 0
valve (MOV) rupture 2 1.00E-08 2.00E-08 80 0.1776923 1.94E-07 3.87E-15 0
valve (AOV) rupture 2 1.00E-09 2.00E-09 80 0.1776923 1.94E-07 3.87E-16 0
brazed joint leak 71 1.00E-09 7.10E-08 95.5 0.1725515 4.67E-07 3.31E-14 0
partial ventillation fail to run 1 1.00E-03 1.00E-03 955 0.1725515 4.67E-07 4.67E-10 0
complete ventillation  fail to run 1 1.00E-03 1.00E-03 95.5 0.1725515 4.67E-07 4.67E-10 0
Total 9.34E-10 4]




ODH Calculations for the NuMI Underground Mechanical Support Room - Helium for Target

Elevation 626 feet
Pressure 743.6 torr
ltem Type Number  Failure Group Leak fO2 Fatality Fatality ODH

Rate Failure Rate Fraction Factor Rate Class

Rate (SCFM) 02

Pipes < 3" in THSR Sections 20 1.00E-09 2.00E-08 230 0.205863 1.55616E-09 3.11E-17 0
Pipes < 3" in Target hall Sections 20 1.00E-09 2.00E-08 230 0.209639 8.15177E-10 1.63E-17 0
valve (MOV) in THSR rupture 2 1.00E-08 2.00E-08 230 0.205863 1.55616E-09 3.11E-17 0
valve (MOV) in Target hall rupture 2 1.00E-08 2.00E-08 230 0.209639 8.15177E-10 1.63E-17 0
valve (AQV) in THSR rupture 2 1.00E-09 2.00E-09 230 0.205863 1.55616E-09 3.11E-18 0
valve (AQV) in Target hall rupture 2 1.00E-09 2.00E-09 230 0.209639 8.15177E-10 1.63E-18 0
brazed joint in THSR rupture 50 1.00E-08 5.00E-08 230 0.205863 1.55616E-09 7.78E-17 0
brazed joint in Target hall rupture 50 1.00E-09 5.00E-08 230 0.209639 8.15177E-10 4.08E-17 0
Total 1.77E-16 0

Complete rupture of the Helium feed line into the NuMI Underground Mechanical Support Room:
Helium from a 200 cubic foot gas cylinder supplies helium to the target. This gas isn't purged.
The maximum loss of helium is 230 cubic feet. This can occur in either the electrical room or the target hall

The volume of the room housing the helium cylinder is:
The volume of the target hall is:

11445
133650

cubic feet
cubic feet

Oxygen concentration assuming no ventilation and a sudden 200 cubic foot gas release in each volume is:
Target Hall Support room (THSR):

Target Hall :

In both areas, the O2 concentration does not fafl below 18% considering an instantanous loss of the cylinder contents

and no ventilation. No further analysis is required.

0.205863 fraction O2
0.209639 fraction O2



Complete rupture of the Nitrogen feed line into the NuMi Underground Pre-Target Area:
The volume of this tunnel is conservatively 20,800 cubic feet (13 fest wide by 10 feet tall by 160 feet long). Actual volume is much bigger.
Nitrogen comes from a dewar located near MI-60. 3/4 inch nomina! size, type L copper lines bring the GN2 to this area

The caiculated flow rate of gas out of this line if it were to be severed is: 111.9 cfm

Basaed on an outlet of O psig, and an inlet of : 100 psig

and a tubing length of: 1019 feet

Normal Ventillation Rate is : 900 cfm for this area
With the normal ventilation operating, the concentration of O2 would fall to : 0.1867719 % Q2

However, the probability of having a brazed joint fail or of having one of the lines

rupture is sufficiently low that the fatality rate wouid only get to: 8.18E-11

Which results in an ODH classification of: 0

Refer to the table below:

Elevation 626 feet
Pressure 743.6 torr
tem Type Number  Failure Group Leak fo2 Fatality Fatality ODH

Rate Failure Rate Fraction  Factor Rate Class

Rate (SCFM) 02

Pipes < 3" Ssctions 70 1.00E-09 7.00E-08 111.9 0.1867719 4.09E-08 2.86E-15 0
brazed joint leak 71 1.00E-09 7.10E-08 111.9 0.1867719 4.08E-08 2.90E-15 0
partial ventillation fail to run 1 1.00E-03 1.00E-03 111.9 0.1867719 4.09E-08 4.09E-11 0
complete ventillation  fail to run 1 1.00E-03 1.00E-03 111.9 0.1867719 4.09E-08 4.09E-11 [
Total 8.18E-11 0
Complete rupture of the Nitrogen feed line in the Drill and Blast portion of the Carrier Tunnel.
The volume of this tunnel is conservatively 12000 cubic feet (10 feet wide by 6 feet tall by 200 feet long).
Nitrogen comes from a dewar located near MI-60. 3/4 inch nominal size, type L copper lines bring the GN2 to this area
The calculated flow rate of gas out of this line if it were to be severed is: 126.7 cfm
Based on an outlet of 0 psig, and an inlet of : 100 psig
and a tubing length of: 795 feet
Normal Ventillation Rate is : 1000 cfm for this area
With the normal ventilation operating, the concentration of O2 would falf to : 0.1863815 % 02
However, the probability of having a brazed joint fail or of having one of the lines
rupture is sufficiently low that the fatality rate would only get to: 8.74E-11
Which resuits in an ODH classification of: 0
Refer to the table below:
Elevation 626 feet
Pressure 743.6 torr
tem Type Number  Failure Group Leak f02 Fatality Fatality ODH

Rate Failure Rate Fraction  Factor Rate Class

Rate {(SCFM) 02

Pipes < 3" Sections 70 1.00E-09 7.00E-08 126.7 0.1863815 4.37E-08 3.06E-15 0
brazed joint leak 71 1.00E-09 7.10E-08 126.7 0.1863815 4.37E-08 3.10E-15 [0}
partial ventillation failtorun * 1 1.00E-03 1.00E-03 126.7 0.1863815 4.37E-08 4.37E-11 s}
complete ventillation  fail to run 1 1.00E-03 1.00E-03 126.7 0.1863815 4.37E-08 4.37E-11 0
Tota! 8.74E-11 0




Complete rupture of the Nitrogen feed line in the Round Concrete Pre-Cast Lined portion of the Carrier Tunnel.
The volume of this tunnel is conservatively 6107 cubic feet (6 feet diameter by 216 feet long).
Nitrogen comes from a dewar located near MI-60. 3/4 inch nominal size, type L copper lines bring the GN2 to this area

The calculated flow rate of gas out of this line if it were to be severed is: 151.7 cfm

Based on an outlet of O psig, and an inlet of : 100 psig

and a tubing length of: 555 feet

Normal Ventillation Rate is : 1000 cfm for this area
With the normal ventilation operating, the concentration of 02 wouid fall to : 0.1823446 % O2

However, the probability of having a brazed joint tail or of having one of the lines

rupture is sufficiently low that the fatality rate would only get to: 1.75E-10

Which results in an ODH classification of: o]

Refer to the table below:

Elevation 626 feet
Pressure 743.6 torr
Item Type Number  Failure Group Leak fO2 Fataiity Fatality ODH

Rate Failure Rate Fraction  Factor Rate Class

Rate (SCFM) 02

Pipes < 3" Sactions 70 1.00E-09 7.00E-08 151.7 0.1823446 8.73E-08 6.11E-15 0
brazed joint leak 71 1.00E-09 7.10E-08 161.7 0.1823446 8.73E-08 6.20E-15 0
partial ventillation fail to run 1 1.00E-03 1.00E-03 151.7 0.1823446 8.73E-08 8.73E-11 o]
complete ventillation  fail to run 1 1.00E-03 1.00E-03 151.7 0.1823446 8.73E-08 8.73E-11 0
Total 1.75E-10 0

Complete rupture of the Nitrogen feed line in the Numl Stub and Stub Extension
The volume of this enclosure is conservatively 20000 cubic feet (10 fest wide, 10 feet tall by 200 feet long). Actual volume larger due to higher ceilings.
Nitrogen comes from a dewar located near MI-60. 3/4 inch nominal size, type L copper lines bring the GN2 to this area

The calculated flow rate of gas out of this line if it were to be severed is: 188.3 cfm

Based on an outlet of 0 psig, and an inlet of : 100 psig

and a tubing length of: 360 feet

Normat Ventillation Rate is : 1000 cfm for this area
With the normal ventilation operating, the concentration of 02 would fall to : 0.176721 % 02

However, the probability of having a brazed joint fail or of having one of the lines

rupture is sufficiently low that the fatality rate would only get to: » 4.57E-10

Which results in an ODH classification of: 0

Refer to the table below:

Elevation 626 fest
Pressure 743.6 torr
Item Type Number  Failure Group Leak {02 Fatality Fatality ODH

Rate Failure Rate Fraction Factor Rate Class

Rate (SCFM) 02

Pipes < 3" Sections 70 1.00E-09 7.00E-08 188.3 0.176721 2.29E-07 1.60E-14 0
brazed joint leak .. 71 1.00E-09 7.10E-08 188.83 0.176721 2.29E-07 1.62E-14 o]
partial ventillation fail to run 1 1.00E-03 1.00E-03 188.3 0.176721 2.29E-07 2.29E-10 ]
complete ventillation  faii to run 1 1.00E-03 1.00E-03 188.3 0.176721 2.29E-07 2.29E-10 [+}
Total 4.57E-10 [




Concentration of O2 in the Mechanical Support Room as a function of time for normal ventilation and loss of ventilation

conditions with the 'Normal' GN2 bleed rate into this space:
This area is ventilated by the main air handling equipment located in the MI-65 service building. The MI-65 equipment moves 440 cfm through this room. There
is also a fan located at EAV-2 which draws air from the target hall and upstream spaces. The HVAC drawings indicate that EAV-2 should provide 26 ¢fm moving
thru the mechanical support room. The volume is based on a room 12" tall, 35 feet long and 21.5 feet wide. There are four expansion tanks, each will get a littie
N2 bled thru it to remove any hydrogen. Bleed rate will be about 1 standard cubic feet per hour (scfh). This is 1/60 scfm. Therefore, bleed into the room will be

4%1/60 = 0.06667 cfm.

0.21 +R y
For(® = (@ + Reexp(~ &L 1) 100%

VERY (!) Simple 02 concentration Calculations

Normal Ventilation:
Room Normal Room

Vent rate | Spill Rate| Volume
Q, cfm R, cfm V, cfm
440 0.066667 9030

Just enter Q, R, V and see the O2(t)

Concentration, 02 % at (time =
10 days) = 20.9968

This does not cause an ODH condition since
the oxygen concentration remains above
18%

* 02 as a f(t) for the normal case of NuMi
Mechanical Support Room

- Complete Loss of Ventilation:

Room Normal Room

Vent rate | Spill Rate] Volume

Q, cfm R, cfm V, cfm

0 0.066667 9030

Just enter Q, R, V and see the 02(t)

Concentration, 02 % at (time = 10
days) = 18.8820

This does not cause an ODH condition since
the oxygen concentration remains above 18%

* 02 as a f(t) for the worst case ventilation
loss of NuMI Mechanical Support Room.

Partial L.oss of Ventilation:

Room Normal Room

Vent rate | Spill Rate| Volume

Q, ¢fm R, cfm V, cfm

26 0.066667 | 9030

Just enter Q, R, V and see the O2(t)

Concentration, O2 % at (time =
10 days) = 20.9463

This does not cause an ODH condition since
the oxygen concentration remains above
18%

* 02 as a f(t) for the worst case ventilation
loss of NuMI Mechanical Support Room.

t, min t, hrs t, days C, % t, min t, hrs t, days C, %
0 0 0 21.00 0 0 4] 21.0000
30 0.5 0.02 21.00 30 0.5 0.02 20.9953
60 1 0.04 21.00 60 1 0.04 20.9807
90 1.5 0.06 21.00 90 1.5 0.06 20.9861
120 2 0.08 21.00 120 2 0.08 20.9814
150 25 0.10 21.00 150 2.5 0.10 20.9768
180 3 0.13 21.00 180 3 0.13 20.9721
210 3.5 0.15 21.00 210 3.5 0.15 20.9675
240 4 0.17 21.00 240 4 0.17 20.9628
14400 240 10.00 21.00 14400 240 10.00 18.8820

t, min t, hrs t, days C, %
[+] 0 0 21.0000
30 0.5 0.02 20.9955
60 1 0.04 20.9915
90 1.5 0.06 20.9877
120 2 0.08 20.9843
150 2.5 0.10 20.9811
180 3 0.13 20.9782
210 3.5 0.15 20.9756
240 4 0.17 20.8732
14400 240 10.00 20.9463




ODH Calculations for the NuMI Underground Mechanical Support Room - GN2 gas Cylinder used for initial commissioning
(gas used in the four expansion tanks)

Elevation 626 feet
Pressure 743.6 torr-
ltem Type Number  Failure Group Leak fo2 Fatality Fatality ODH

Rate Failure Rate Fraction  Factor Rate Class

Rate (SCFM) ©2

Pipes < 3" in THSR  Sections 20 1.00E-09 2.00E-08 230 0.204784 3162278 6.32E-02 0
Pipes < 3" in Target hi Sections 20 1.00E-09 2.00E-08 230 0.204784 3162278 6.32E-02 0
valve (MO\Vin THSR  rupture 2 1.00E-08 2.00E-08° 230 0.204784 3162278 6.32E-02 [0}
valve (MO\in Target hi rupture 2 1.00E-08 2.00E-08 230 0.204784 3162278 6.32E-02 0
valve (AOVin THSR  rupture 2 1.00E-09 2.00E-08 230 0.204784 3162278 6.32E-03 0
valve (AOVin Target hirupture 2 1.00E-09 2.00E-09 230 0.204784 3162278 6.32E-03 0
brazed join in THSR  rupture 50 1.00E-09 5.00E-08 230 0.204784 3162278 1.58E-01 0
brazed join in Target h: rupture 50 1.00E-09 5.00E-08 230 0.204784 3162278 1.58E-01 0
Total 4.24E-01 0

Complete rupture of the GN2 from a cylinder and the expansion tanks into the NuMI Underground Mechanical Support Room:
GN2 from a 200 cubic foot (230 used in the caiculation) gas cylinder supplies GN2 to the water expansion tanks.
The maximum loss of helium is 230 cubic feet. This can occur in the mechanical room

The volume of the expansion tanks (3 @ 100 gailons + 1 at 30 gallons) half full 165 gallons
The volume of the expansion tanks (3 @ 100 gallons + 1 at 30 gallons) half full  22.058824 cubic feet
Capacity of the expansion tanks half filled with gas at 15 psig 44,117647 scf

The volume of the room housing the gas cylinder is: 9030 cubic feet

Oxygen concentration assuming no ventilation and a sudden 200 cubic foot gas release in the room is:
Target Hall Support room (THSR): 0.204784 fraction O2

Oxygen concentration assuming no ventilation and a sudden 275 cubic foot (230 + 45 cubic feet) gas release in the room is:
Target Hall Support room (THSR); 0.203794 fraction O2

Note, this analysis is applicable if the gas is changed from GN2 to argon.

In both areas, the O2 concentration does not fall below 18% considering an instantanous loss of the cylinder contents

and no ventilation. No further analysis is required.



ODH Calculations for the NuMi Muon Alcoves Room with the inert gas mixture used in the muon detectors and the hadron monitor:

Complete Loss of Gas Bottle Contents at the Gas Rack below ground at MINOS Shaft bottom:

Muon Monitor and the Hadron gas system will use eight (8) two hundred (200) cubic foot bottles of inert gas connected to a manifold.

This bottle manifold will be in the underground near the MINOS shatt (not in the fire escape egress passage).

The volume in the area of the MINOS shaft is not less than : 69272.12 cubit feet

based on a tunnel cross section of 21 feet diameter extending 100 feet towards MINOS and 100 feet up the shaft

Should this manifold suddenly loose 100% of all eight bottle inert contents into this space, the oxygen concentration (assuming no ventitation) will drop to:

Concentration, 02 %= 20.52581 This does not cause an ODH condition since the oxygen concentration remains above 18%
One does not need to go any further and consider the probability if this failure occuring since even if the
bottle was breached, the oxygen concentration stays above 18%

Complete Loss of Gas Bottle Contents at the Gas Rack below ground in a Muon Aicove:

Muon Monitor and the Hadron gas system will use eight (8) two hundred (200} cubic foot bottles of inert gas connected to a manifold.

This bottle manifoid will be in the underground near the MINOS shaft (not in the fire escape egress passage) and piped to the aicoves.

The volume in the muon alcove is not less than : 3016 cubic feet

based on a space 9'-10* deep, 12 feet tall and 12 feet across and a hallway 8' wide, by 8' tall by 25 feet long

Should this manifold suddenly loose 100% of all eight bottie inert contents into this space, the oxygen concentration (assuming no ventilation) will drop to:

Concentration, 02 %= 13.72097 This would be an ODH condition since the oxygen concentration falls below 18%
One needs to consider the probability of the valves failing and causing the entire contents of the gas rack
to dump into one muon alcove.

ODH Calculations for the NuMi Muon Alcoves Room with the inert gas mixture used in the muon detectors and the hadron monitor
considering the probability of a failure of each component. Assumes the entire contents of the gas rack discharge into one Muon
Alcove in 1 minute time:

Elevation 430 teet
Pressure 748.7 torr
tem Type Number  Failure Group Leak fo2 Fatality Fatality ODH

Rate Failure Rate Fraction Factor Rate Class

Rate {(SCFM) 02

Pipes < 3" Sections 200 1.00E-09 2.00E-07 1840 0.04832636 1 2.00E-07 [
valve (MOV) rupture 2 1.00E-08 2.00E-08 1840 0.04832636 1 2.00E-08 [
valve (AOV) rupture 2 1.00E-09 2.00E-09 1840 0.04832636 1 2.00E-09 0
brazed joint leak 10 1.00E-09 1.00E-08 1840 0.04832636 1 1.00E-08 0
partial ventitation fait to run 1 1.00E-03 1.00E-03 0.03532 0.209986515  5.99233E-10 5.99E-13 0
complete ventilation  fail to run 1 1.00E-03 1.00E-03 0.03532 0.209986515  5.99233E-10 5.99E-13 [¢]
Total 2.32E-07 0

Conclusion: The ODH classification remains 0 because of the probability of the failures remains sufficiently low.



Complete Loss of Gas Bottle Contents at the Gas Rack below ground in the Absorber Enclosure:

Muon Monitor and the Hadron gas system wilf use eight (8) two hundred (200} cubic foot bottles of inert gas connected to a manifold.

This bottie manifold will be in the underground near the MINOS shaft (not in the fire escape egress passage) and piped to the alcoves.

The volume in the absorber enciosure is not less than : 15820 cubic feet

based on a space 40 feet long, 20 feet hgh and 27 feet wide minus the 17' by 17' by 20' absorber volume. This includes the first muon counter location.
Should this manifold suddenly loose 100% of all eight bottle inert contents into this space, the oxygen concentration (assuming no ventilation) will drop to:

Concentration, 02 %= 19.07118 This would not be an ODH condition since the oxygen concentration remains above 18%
One does not need to go any further and consider the probability if this failure occuring since even if the bottle was
breached, the oxygen concentration stays above 18%

Concentration of 02 in the Muon Alcoves as a function of time for normal ventilation and lass of ventilation conditions:

There are two ventilation fans in this area. One fan exchanges air with the absorber access tunnel at 495 cfm. The other fan is the exhaust fan which draws air out
of each alcove (and the vacuum pump exhaust) at a rate of approximately 55 c¢fm and transports this air to the suction of EAV-3 near the middle of the decay pipe.
Each of these fans provide air exchange for the alcoves. One case considers the loss of the both fans while the other considers the loss of the large fan. Muon
Alcove Volume is approximately 9'-10 in z, 12-0 tall and 12'-0 wide. The hallway entry is about 8-0 wide, 8'-0 tall and about 25'-0 long. The hallway volume is
ignored below.

0.21 (Q+R)
Joa(8) DR (Q + R -exp( v t))-100%
VERY (!) Simple 02 concentration Calculations
Normal Ventilation: Complete Loss of Ventilation: Partial Loss of Ventilation:
Room Normatl Room Room Room Room Normai Room
Vent rate | Spiil Rate| Volume Vent rate | Spili Rate]| Volume Vent rate | Spill Rate] Volume
Q, cfm R, cfm V, cf Q, cfm R, cfm V, cf Q, cfm R, cfm v, cf
550 0.03532 3016 0 0.03532 3016 55 0.03532 3016
Just enter Q, R, V and see the O2(t) Just enter Q, R, V and see the O2(t) Just enter Q, R, V and see the O2(t)
Per Sacha Kopp, the anticipated gas usage thru the detector is.60 liters per hour which equates to 0.03532 cfm
Concentration, 02 % at (time = Concentration, O2 % at (time = 10 Concentration, 02 % at (time =
10 days) = 20.9987 days) = 17.7411 10 days) = 20.9865
This does not cause an ODH condition since This does cause an ODH condition after two days of This does not cause an ODH condition since
the oxygen concentration remains above ventilation loss since the oxygen concentration falls the oxygen concentration remains above
18% below 18% 18%
However, because the probability of both fans failing
is low (see the table below), the ODH class remains
ato0
* 02 as a f(t) for the normal case of NuMI| * 02 as a f(t) for the worst case ventilation loss of * 02 as a f(t) for another case of ventilation
Muon Alcoves NuMI Muon Alcoves loss for the NuMI Muon Alcoves
t, min t, hrs t, days C,% t, min t, hrs t, days C, % t, min t, hrs t, days C, %
0 0 0 21.0000 0 0 0 21.0000 0 4] 0 21.0000
30 0.5 0.02 20.9987 30 0.5 0.02 20.9926 30 0.5 0.02 20.9943
60 1 0.04 20.9987 60 1 0.04 20.9852 60 1 0.04 20.9910
90 1.5 0.06 20.9987 90 1.5 0.06 20.9779 90 1.5 0.06 20.9891
120 2 0.08 20.9987 120 2 0.08 20.9705 120 2 0.08 20.9880
150 25 0.10 20.9987 150 2.5 0.10 20.9631 150 25 0.10 20.9874
180 3 0.13 20.9987 180 3 0.13 20.9558 180 3 0.13 20.9870
210 3.5 0.15 20.9987 210 35 0.15 20.9484 210 35 0.15 20.9868
240 4 0.17 20.9987 240 4 0.17 20.9411 240 4 0.17 20.9867
14400 240 10.00 20.9987 14400 240 10.00 17.7411 14400 240 10.00 | 20.9865




ODH Calculations for the NuMI Muon Alcoves Room with the inert gas mixture used in the muon detectors and the hadron monitor
considering the probability of a failure of each component. Assumes steady leak rate and a fan failure:
Elevation 430 feet

Pressure 748.7 torr
item Type Number  Failure Group Leak 102 Fatality Fatality ODH

Rate Failure Rate Fraction Factor Rate Class

Rate (SCFM) 02

Steady Vent 1 1.00E+00 1.00E+00 0.03532 0.209986515  5.99233E-10 5.99E-10 0
partial ventilation fail to run 1 1.00E-03 1.00E-03 0.03532 0.209865228  6.11895E-10 6.12E-13 0
compiete ventilation  fail to run 1 1.00E-03 1.00E-03 0.03532 0.177411328  1.64669E-07 1.65E-10 0
Total 7.65E-10 0

Conciusion: The ODH classification remains 0 because of the probability of the failures remains sufficiently low.



ODH Calculations for the NuMi Electrical Support Room with the 80-20 Argon and CO2 mixture used in the Total loss
monitor (TLM):

Elevation 626 teet
Pressure 743.6 torr
Item Type Number  Failure Group Leak fO2 Fatality Fatality ODH

Rate Failure Rate Fraction  Factor Rate Class

Rate {SCFM) 02

Pipas < 3" Sections 20 1.00E-09 2.00E-08 200 0.144375 5.81E-05 1.16E-12 0
valve (MOV) rupture 2 1.00E-08 2.00E-08 200 0.144375 5.81E-05 1.16E-12 0
vaive (AOV) rupture 2 1.00E-09 2.00E-09 200 0.144375 5.81E-05 1.16E-13 0
brazed joint leak 100 1.00E-09 1.00E-07 200 0.144375 5.81E-05 5.81E-12 .0
partial ventillation fail to run 1 1.00E-03 1.00E-03 0.002111 0209899 7.66E-10 7.66E-13 0
complete ventillation fail to run 1 1.00E-03 1.00E-03 0.002111 0.209999 7.66E-10 7.66E-13 0
Total 9.79E-12 o]

Compiete Loss of Gas Bottle Contents at the Gas Rack below ground in the Electrical Support Room (location of gas bottle rack and
the bubbler):

Loss Monitor {TLM) gas system wili use one (1) two hundred (200) cubic foot bottle of Argon (80%) and C02 (20%) (230 cubic teet used below)

This bottle will be in the electrical support room underground. The volume of this area is 11,445 cubic feet.

Should this bottle suddenly icose 100% of its inert contents into this room, the oxygen concentration {assuming no ventillation) will drop to:

Concentration, 02 %= 20.5863 This does not cause an ODH condition since the oxygen concentration remains above 18%
One does not need to go any further and consider the probability i this failure occuring since even if
the bottle was breached, the oxygen concentration stays above 18%

Complete Loss of Gas Bottie Contents in the Pretarget Tunnel.

Loss Monitor (TLM) gas system will use one (1) two hundred (200) cubic foot bottle of Argon (80%) and C02 (20%) (230 cubic feet used below)
The volume of this tunnel is conservatively 20,800 cubic feet (13 feet wide by 10 feet tali by 160 feet long). Actual volume is much bigger.
Should this bottle suddenly loose 100% of its inert contents into this room, the oxygen concentration (assuming no ventiliation) will drop to:

Concentration, 02 %= 20.77033 This does not cause an ODH condition since the oxygen concentration remains above 18%
One does not need to go any further and consider the probability if this failure occuring since even if
the bottle was breached, the oxygen concentration stays above 18%

Complete Loss of Gas Bottle Contents in the Drill and Blast portion of the Carrier Tunnel.

Loss Monitor {TLM) gas system will use one (1) two hundred (200) cubic foot bottie of Argon (80%) and C02 (20%) (230 cubic feet used befow)
The volume of this tunnal is conservatively 12000 cubic feet (10 feet wide by 6 feet tall by 200 feet long).

Should this bottle suddenly loose 100% of its inert contents into this room, the oxygen concentration (assuming no ventillation) will drop to:

Concentration, O2 %= 20.60507 This does not cause an ODH condition since the oxygen concentration remains above 18%
One does not need to go any further and consider the probability if this failure occuring since even it
the bottle was breached, the oxygen concentration stays above 18%

Complete Loss of Gas Bottle Contents in the Round Concrete Pre-Cast Lined portion of the Carrier Tunnel.

Loss Monitor (TLM) gas system will use one (1) two hundred (200) cubic foot bottle of Argon (80%) and CO2 {20%) (230 cubic feet used below)
The volume of this tunnel is conservatively 6107 cubic feet (6 feet diameter by 216 fest long). .

Should this bottle suddenly loose 100% of its inert contents into this room, the oxygen concentration (assuming no ventillation) will drop to:

Concentration, 02 %= 20.23781 This does not cause an ODH condition since the oxygen concentration remains above 18%
One does not need to go any further and consider the probability if this failure occuring since even if
« the bottle was breached, the oxygen concentration stays above 18%

Complete Loss of Gas Bottle Contents in the Numl Stub and Stub Extension

Loss Monitor (TLM) gas system will use one (1) two hundred (200) cubic foot bottle of Argon (80%) and C02 (20%) (230 cubic feet used below)

The volume of this enclosure is conservatively 20000 cubic feet (10 feet wide, 10 feet tall by 200 fest long). Actual volume larger due to higher ceilings.
Shouid this bottle suddenly loose 100% of its inert contents into this room, the oxygen concentration (assuming no ventillation) will drop to:

Concentration, 02 %= 20.76125 This does not cause an ODH condition since the oxygen concentration remains above 18%
One does not nead to go any further and consider the probability if this failure occuring since even if
the bottie was breached, the oxygen concentration stays above 18%



Concentration of O2 in the NuMI Electrical Support Room as a function of time for normal ventilation and loss of ventilation conditions:
This area is ventilated by the main air handling equipment located in the Mi-65 service building. The MI-65 equipment moves 440 cfm through this room.

There is also a fan located at EAV-2 which draws air from the target hall and upstream spaces. The HVAC drawings indicate that EAV-2 should provide 26

cfm moving thru the electrical support room. This area is also ventilated by the panetration strip line fan, which has a capacity larger than 26 cfm.
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VERY (1} Simple 02 concentration Calculations

Normal Ventillation: Complete Loss of Ventiliation: Partial Loss of Ventillation:
Room | Normal Room Room Room Room | Normal Room
Vent rate | Leak Ratd Volume Vent rate | Spill Rate! Volume Vent rate | Leak Ratd Volume
Q,¢ctm | R, cfm v, cf Q,cfm | R, cfm v, cf Q cfm | R cim v, cf
440 0.002111 11445 0 0.002111 11445 26 0.002111 | 11445
Just enter Q, R, V and see the O2(t) Just enter Q, R, V and see the O2(t) Just enter Q, R, V and see the O2(t)
Per Dan Schoo, the anticipated gas usage thru the detector is 86 liters per day which equates to 0.00211 cfm
Concentration, 02 % at {time = Concentration, 02 % at (time = Concentration, 02 % at (time =
10 days) = 20.9999 10 days) = 20.9443 10 days) = 20.9983
This does not cause an ODH condition since This does not cause an ODH condition since This does not cause an ODH condition since
the oxygen concentration remains above the oxygen concentration remains above the oxygen concentration remains above
18% 18% 18%
* 02 as a f(t) for the normal case of NuMI * 02 as a f(t) for the worst case ventillation * 02 as a f(t) for another case of ventillation
electrical Support Room loss of NuMI electrical support room loss for the NuMI electrical support room
1, min t, hrs t, days 02 % t, min t, hrs t, days 02 % 1, min t, hrs t, days 02 %
0 0 [1] 1.0000 0 0 1] 1.0000 0 [1] 1] 1.0000 |
0 0.6 0.02 0. 0 05 0.02 20.9999 0 0.5 0.02 0.9399 |
0 1 0.04 0. 0 1 0.04 0.9998 0 1 0.04 0.9998
0 1.5 0.06 0. 0 1.5 0.06 20.9997 0 15 0.06 0.9997
120 2 0.08 0. 120 2 0.08 20.9995 120 2 0.08 0.9936
14400 240 10.00 0. 14400 240 10.00 20.9443 14400 240 10.00 0.9983

Concentration of 02 in the NuMI Pre-Target Tunnel as a function of time for normal ventilation and loss of ventilation conditions:
This area is ventilated by the main air handling equipment located in the MI-65 service building. The MI-65 equipment movas about 900 cfm through this

tunnel. There is also a fan located at EAV-1 which draws air out of this tunnel and exhausts at a rate of 900 cfm. The volume of this tunnel is conservatively
20,800 cubic teet (13 feet wide by 10 feet tall by 160 feet long). Actual volume is much bigger.
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VERY ()} Simple 02 concentration Caiculations

Normal Ventillation: Complete Loss of Ventillation: Partial Loss of Ventillation;
Room_| Normal | Room Room Room Normal Room
Vent rate | Leak Rata Volume Vent rate | Spill Rate] Volume Leak Ratg Volume
Q,ctm { R, cim v, ef Qctm | R etm v, cf R, cfm v, cf
900 0.002111] 20800 0 0.002111| 20800 26 0.002111 | 208
Just enter Q, R, V and see the O2(t) Just enter Q, R, V and see the O2(t) Just enter Q, R, V and see the O2(t)
Per Dan Schoo, the anticipated gas usage thru the detector is 86 liters per day which equates to 0.00211 cfm
Concentration, 02 % at {time = Concentration, 02 % at (time = Concentration, 02 % at (time =
10 days) = 21.0000 10 days) = 20.9693 10 days) = 20.9983
This does not cause an ODH condition since This doss not cause an ODH condition since This does not cause an ODH condition since
the oxygen concentration remains above the oxygen concentration remains above the oxygen concentration remains above
18% 18% 18%
* 02 as a (1) for the normal case of NuMi * 02 as a f(t} for the worst case ventiliation * 02 as a f{t) for another case of ventillation
electrical Support Room loss of NuMi electrical support room loss for the NuMi electrical support room
t, min t, hrs t, days 02 % t, min t, hrs t, days 02 % t, min t, hrs t, days 02 %
0 0 1] 1.0000 0 0 0 1.0000 0 0 0 1.0000
0 0.5 0.02 .0000 0 0.5 0.02 0.99! 0 0.5 0,02 0.
50 1 0.04 .0000 0 1 0.04 0.9999 | 0 1 0.04 0.
0 1.5 0.06 .0000 0 1.5 0.0¢ 0.9998 | 0 1.5 0.0 0.
120 2 0.08 .0000 120 2 0.0 0.99 120 2 0.0 0.
14400 240 10.00 .0000 14400 240 10.00 0.9693 14400 240 10.00 0.9983 |




Concentration of O2 in the NuM! RCP Carrier Tunnel as a function of time for normal ventifation and loss of ventllation conditions:
This area is ventilated by two 1000 cfm fans. One fan pressurizes the area, the other draws air out of the area and into the pre-target tunnel. The volume of

this space is about 12000 cubic feet. This assumes that the TLM bleeds 86 liters per day into this volume as a result of a pipe or tube failure and that there is
a problem with the ventilation.
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VERY (!) Simpie 02 concentration Calculations
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Normal Ventillation: Complete Loss of Ventillation: Partiai Loss of Ventillation:
Room { Normal | Room Room Room Room | Normal | Room
Vent rate | Leak Ratg Volume Vent rate | Spill Rate| Volume Vent rate | Leak Ratd Volume
Q cfm | R,cim v, ctf Q,cfm | R, ¢cfm v, cf R, cfm v, ef |
1000 0.002111] 12000 0 0.002111] 12000 0.002111] 12000
Just enter Q, R, V and see the O2(t) Just enter Q, R, V and see the 02(t) Just enter Q, R, V and see the O2(t)
Per Dan Schoo, the anticipated gas usage thru the detector is 86 liters per day which equates to 0.00211 cfm
Concentration, O2 % at (time = Concentration, 02 % at (time = Concentration, 02 % at {time =
10 days) = 21,0000 10 days) = 20.9469 10 days) = 20.9999
This does not cause an ODH condition since This does not cause an ODH condition since This does not cause an ODH condition since
the oxygen concentration remains above the oxygen concentration remains above the oxygen concentration remains above
18% 18% 18%
* 02 as af(t) for the normal case of NuMt * 02 as a f(t) for the worst case ventillation * 02 as a f{t) for another case of ventillation
electrical Support Room loss of NuMi electrical support room loss for the NuMi elec riﬂl support room
1, min t, hrs t, days 02 % t, min t, hrs t, days 02 % Y, min t, hrs 1, days 02 %
0 0 0 .0000 0 0 1.0000 0 [1] 0 1.0000
0 05 0.02 .0000 [ 0.5 0.02 0. 0 0.5 0.02 20.9998
0 1 0.04 .0000 50 1 0.04 0. 50 1 0.04 20.9999
0 15 0.06 .0000 0 1.5 0.08 0.9997 0 1.5 0.06 0.9999
120 2 0.08 21.0000 120 2 0.08 0.9996 120 2 0.08 0.9999
14400 240 10.00 21.0000 14400 240 10.00 0.9469 14400 240 10.00 20.9998




Printed: 8/3/2004 8:15 AM

Measured Distances in the Ml Enclosure

Downstrea Upstream
m from Reference Point from Q624
Q608 Quad Quad
-0.50 MI-60 Equipment Gallery RF19 Penetration 770.75
0.00 Q608 Center’ 770.25
0.50 MI-60 Equipment Gallery RF18 Penetration 769.75
50.00 Downstream Wall of Q609 Alcove 720.25
58.00 Q609 Center 712.25
77.75 Barrier Gate 692.50
99.92 Q610 Center 670.33
142.67 Q611 Center 627.58
185.50 Q612 Center 584.75
188.25 Exit Door Center Line 582.00
227.33 Q613 Center 542.92
244.00 pual LCW Headers From MI-62 Transition Over Aisl{  526.25
264.42 Edge of Wall Dividing A150 Line and Main Injector | 505.83
285.00 Q614 Center 485.25
343.00 Q615 Center 427.25
359.17 Edge of Wall Dividing NuMI Stub and Main Injector| 411.08
372.58 Enclosure Takes a Step Change in Width 397.67
385.17 Q616 Center 385.08
400.33 |Level of Dual 18 Inch Tray Moves 10 Feet Toward {  369.92
427.92 Q617 Center 342.33
432.83 Enclosure Takes a Step Change in Width 337.42
436.67 Center Line of Passage to NuMI Stub Access 333.58
470.75 Q618 Centerline 299.50
504.92 Center Line of Penetrations to NuMi Stub 265.33
512.75 Q619 Center 257.50
513.50 Center Line of Exhaust Pipe from NuMI Stub 256.75
570.50 Q620 Center 199.75
583.33 End of 2nd Level of Dual 18 Inch Cable Tray 186.92
627.50 Q621 Center 142.75
685.42 Q622 Center 84.83
727.58 Q623 Center 42.67
744.83 MI-62 Controls/Kicker Room K1 Penetration 25.42
758.17 MI-62 Controls/Kicker Room K12 Penetration 12.08
762.42 Upstream Wall of MI-62 Alcove 7.83
763.25 MI-62 Power Supply Room Penetrations 1 and 11 7.00
767.33 Ceiling LCW Penetrations 2.92
770.25 Q624 Center 0.00
771.33 | MI-62 Power Supply Room Penetrations 10 and 20 -1.08
778.33 Downstream Wall of MI-62 Aicove -8.08
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line location Jtyp_code Jdistance [x Y z brng pitch
fft}) [fr) [ft] [ft] [deg} [deg] {deg]

T SI_BML  [marker T56.88634J101383.203J07215.3773] 715.72409] 148.73096]  0.10571]
1|LAM60 Pi_CaM "56.88634]101383.293407215.3773] 715.72400] 148.73096f  0.10571
ZJLAMEND DRIFT ~47.7] 101375.48]97220.2106] 715.74102f 148.69343 0.21142]
3'|Qsp00L drift TA6.04423]101374.835]07220.6033] 715.74381] 148.69343]  0.21142
Z|oENDU dritt "46.52756]101374.479]97220.8108] 715.74535] 148.60343f  0.21142
§|HQ608 3084/2 ~46.40256]101374.372]07220.8848] 715.74581] 148.72552] 0.22202}
ofR0608 308472 -42.902571 T01371.36§97222. 7018 715.7503] 148.78998]  0.24866
7{QENDD Aritt =35.40256§101368.387]07224.51654] 715.77442] 148.822358  0.26471
BEPM MI_BPM =39.21006]101368.222]97224.6151] 715.77531| 148.82235]  0.26471
S BERRY drift =38.54330]101367.652J07224.9602] 715.77830] 148.82235§  0.26471
TOILAMEND  |DRIFT ~38.29339|101367.436]57225.0896] 715.77954] 148.82235]  0.26471
TI|LAMG 1A MI_ LAM —37.53762]101366.791 97225.4809] 715.78302] 148.81805] 0.47957]
T 2 LAMEND [DRIFT =28.35120|101358.932]97230.2372] 715.85992] 148.81376]  0.69442
T3JLSPOOL arift =27.595520101358. 6285 m 148.81376] 0.69442
14.|LAMEND DRIFT ~27.09552)101357. 85857230 8874] 715.87514f 148.81376]  0.69442
To|LAM6IB  JMI_LAM =26.33974§101357.211J97231.2788]  715.8843] 148.81376]  0.90957
TG LAMEND DRIFT ~17.15341J101349.353]97236.0357] 716.03016] 148.81376 1.12472]
VALVE =16.3976]101348.706]07236.4271] 716.04502] 148.81376]  1.12472
Arift ~15.89761]101348.278]97236.6859] 716.05483] 148.81376f 1.12472
DRIFT ~15.42198§101347.872 97236.93221 716.06418] 148.81376]  1.12472
fvi_cvG ~14.75532§101347.301§97237.2773] 716.07724] 148.81376]  1.36536
21| CMGEND DRIFT =3.75531§101337.894]97242.9718] 716.339358 148.81376 1.606
22|NOVALV arift ~3.08864]101337.324]97243.3168] 716.35805] 148.81376 1.606
23]012.Up DRIFT —2.58864]101336.806]97243.5756] 716.37206] 148.81376 T.606
24fHQDI01 3012072 =2.01571J101336.4086 97243.8%' 716.3881] 148.81376 T.606
25PHQD1 01 3012072 2.08428] 101332.13 _4603] 716.52820] 148.81376 T.606
26]OL01DN qritt 7.98427 716.66838] 148.81376 T.6006
27| IP101A T onpump 8.8005] 101327.08]97249.5175 ~81376 1.606
28] P101SE Aritt 5.3905[101326.652097240.7763 "81376 1.600
20§1P101B T onpump 15.6481]101321.301]97253.0153 81376 T.606
30JvV101UP drift 16.1481J101320.873|97253. 2741 81376 1.6006
31[VPL01 BEM 16.78766f101320.326]97253 6052] 716.9151] 148.81376 T.606
__|_32 BPM.DN _ JDRIFT 17.321] 101319.87]97253 148.81376 T.600
33[BEM_UP E)RIFT 17.42933[101319. 148.81376 T.606
34]HB101 BEM 17.70433|T01319.542)97254. T48.81376 1.606
35|H101DN drift 18.23766J101319.086J97254.3558] 716.95575] 148.81376 1.606
S6}PM101 MUWIRE 19.22982{101318.238 57254.8693] 716.98357] 148.81376 1.606
37jpupd arift 20.04648)J101317.539 97255.292{ 717.00644] 148.81376 T1.606
38|1PL01C 1 onpump 22.532990101315. 148.81376 T.606
39 RWMUPS arift 23.03299]101314. 148.81376 1.606
ZOJRWCMOT . JREWAMON 23.50172|101314. 146.81376f . 1.600
Z1JRWMDNS dritt 24.09549§701314. 148.81376 1.606
22JTORLUD DRIFT 24.35933101313. 148.81376 T.606
43|%R101 JTOROID 24.57042J101313. 148.81376 T.606
22| TORLDN DRITT 25.28910]101313. 148.81376 T.606
45[MICZ0P  JDRIFT 25.35169101313.003]97258.0381] 717.15513] 148.81376 T.606
46JHT102 MIHC 25.69234[101312. 711]97258.2144 717.16467{ 148.81376 1.606




47|£CR_D DRIFT 26.69234'101311.856 97258.7321] 717.19269 148.81376I 1.608
18|EPB_UP DRIFT 26.99443]101311.598]97258.8884 T.
4o[HvVo1_1 EPB 27.5465]101311.126]97259.1742 T.
SOJEPB_DN DRIFT 37.546550101302.545[97264.3011 T.
S1|EPB. UP DRIFT 37.99445]101302.159]97264.5286

52|HVOL. 2 EPB 38.54654]101301.684]97264.8089 T
SBIELI;B__DN DRIFT 18.54656]101293.044]97260.8371 T
Salol2. UP DRIFT 28.09440101292.656]97270.0601 T
So[HQF102 3012072 49.56742§101292.159]97270.3453 T
SoJHQF102 3012072 54.56741J101257.825097272.8347 T
57|012. DN DRIFT 55.56/4J101283 .401] 57/2/5.324] 718.10108) 150.12927]  1.56303|
Se|BEM_UP DRIFT 5995447101283 .121]07275.536¢] 718.11362) 150 12927  1.56309|
SO[HP102 BEM 60.26047]101282.883]97275.6735] 718.12114] 150.12927]  1.56303]
G O[BEM_DN DRIFT 0.8028 101282.42] 97275.939] 718.13567f 150.12027  1.56303
61]PUMP PUMP 60.01113J101282.326] 97275.993 718.13862] 150.12927]  1.56303
62F3PB__L'I.P [Wr 61.24446 101282.037197276.1589 7v18.14771‘I 150.12927]  1.56303]
53[HVOL. 3 EPB 61.79656§101281.559]97276.4338] 718.16277 150.42921 T.4281
54|EPB. DN DRIFT 71.79658]101272.0864]97281.3672] 718.41195] 150.72015]  1.29317
Go[EPE_UP DRIFT 72.28451]101272.473J0/281.5862] 718.42205] 150.72915]  1.20317]
G6JHVOL. 4 EPB 72.79657 101271.995‘ 37281.856f 718.43452] 150.97008]  1.06857
6 7|EPB_DN DRIFT 82.79662] 101263.25097286.7078] 718.62007] 151.21101 0.84397]
6SJEPB. UD DRIFT 83.2445T01262.857{97286.9235 718.62757] 151.21101]  0.84357
GO[HVOL. 5 EPB 83.79662]101262.374[97287.1894] 718.6357] 151.45596]  0.62882
7OJEPB_DN DRIFT 53.79666 101253.589{5%91.9668‘ 718.‘745481 T51.70891]  0.41369]
71[MICR_U DRIFT 94.24456)101253.195[97292.1791f 718.74869] 151.70891]  0.41368
72fVT103 MIAC-R 94. 73416 101252.764'|97292.4111 718.75224] 151.70801]  0.41368]
73[MICR.D DRIFT 95.73416]101251.883]97292.8851] 718.75945] 151.70801]  0.41368
74]012 0P DRIFT 96.03623[101251.617{97293.0282 718.76165] 151.70891]  0.41368
7T5[HOD103 3012072 56.60016]J101251.113 97293.2998] 718.76579] 151.70801]  O.
76JHQD103 3012072 T01.60015] 101246.71]97295.6605 718.8018% 151.70891] 0.

7RO 2_DN DRIFT 106.60914J101242.308 97298.0392{ 718.838] 151.70891] 0.
79fBPM._ U DRIFT 107.0362J101241.931]97298.2416] 718.84108] 151.70801]  0.41368
79[VP103 | EEY 107.311;|101241.689"97298.3715] 718.84305] 151.70891] 0.41369
S0|BEM, DN DRIFT 107.84453] 101241.22]97298.6247] 718.84692] 151.70851]  0.41369
81| pUMP BOMP 107.95287{101241.124 57298.676 718.8476%151.70891 0.41368
sz‘lWBﬁ'zﬁ 108.2862J101240.831] 97298.834] 718.8501] 151.70851] 0.41368
83lvol 6 JEPB T08.8383]101240.345§97299.0056 718.85407{ 151.95786]  0.19853
84|EPB._DN [DRIFT 118.83831J101231.510]97303.7968] 718.88875] 152.20681] -0.01662
85|DRCO drift 119.28624J101231.122 97304.0057" 718.88867* 152.20681] -0.01662
8 6| DRMTDX drift 121.70743]101228. 981 97305.134§| 718.88793] 152.20681 -0.01662
8 /|BEM._UD DRIFT 132.30456]101219.606]97310.0759] 718.88488] 152.20681] -0.01662
BO|HP104 BEM 132.57956]101219.363 97310.20411 718.88478{ 152.20681] -0.01662
BO|BEM_DN DRIFT 133.11280J101218.891]97310.4526] 718.88462] 152.20681] -0.01662
S0jo12.Up  JDRIFT 133.22122J101218.705]97310.5033] 718.88450] 152.20681] -0.0.662
S1[HOF104 306072 133.79415 101218.285]97310.7704 718.88442] 152.20681] -0.01667
92JHQF104 3Q60/2 136.29415§101216.077J97311.9361] 718.8837] 152.20681] -0.01662
93]Q12. DN DRIFT 138.79414J101213.865]97313.1018] 718.882908] 152.20681] ~0.01662
S4IDR104D Arift 139.22121J101213.487] 57313.301] 718.88288] 152.20681] -0.01662
95[SYTR_U DRIFT T40.01911]101211.98¢5 97314.0927] 718.88239] 152.20681] -0.01662




96|H104 SYTRIM 141.56494 101211.414'97314.3938 718.88219) 152.20681f -0.01662

DRIFT 144.48163]101208.834)97315.7538) 718.88134] 152.20681f -0.01662

[DRIFT 144.939974101208. 97315.9675] 718.88121] 152.20681] -0.01662

BPM 145.21497§101208. 97316.0957] 718.88114] 152.20681§ -0.01662

DRIFT 145.7483I101207.713 57316.3444] 718.88098] 152.20681] -~0.01662

adapter 145.85663'101207.617‘97316.3949 ‘718.88094 152.20681 —0.0166_2

102fPM105 ~[MUWIRE 146.00246§101207.488f97316.4629F 718.88091] 152.20681] -0.01662

103 SFOU-PI(_ adapter 147.33579{101206.309 97317.0846] 718.88052} 152.20681] -0.01662

101;|Q12_Lﬁ DRIFT 147.48163} 101206.1&'97317.1526 718.88%3 152.20681] -0.01662

105[HQF105 3Q120/2 148.05453J101205.673]97317.4198] 718.88032] 152.20681 —0.01663]

106JHQF105 30120/2 153.05452F 101201.25§97319.7512) 718.87888] 152.20681] -0.01662

107]&[_2._DN IWI‘ 158.054513101196.827, 97322.0826‘ 718.87743' 152.20681f -0.01662

108MICR_U IE{IFT 158.48161J101196.449§97322.2817f 718.8773f 152.20681 1
lO?IHTlOS MIHC 158.97117J101196.016f 97322.51f 718.877177] 152.2068]]
110MICR_D DRIFT 159.97117J101195.131]97322.9763] 718.87688] 152.2068]
111}pRMTUL drift 160.27327§101194.864f97323.1171] 718.87681f 152.2068]]
112§DRMTD drift 182.05597J101175.594) 97333.274] 718.87051} 152.20681
113]BPM_UP DRIFT 203.1114J101156.968 718.86444) 152.20681
114qvP106 FBPM 203.3864§101156.724 718.86434] 152.20681
115|BPM_DN l].)RIFT 203.91974]101156.253 718.86421) 152.20681]
116§012_UP DRIFT 204.02807J101156.157§97343.5192 718.86418| 152.20681
117§HQD106 3Q0120/2 204.60097] 101155.65]97343.7863f 718.86402] 152.20681
118JHQD106 3Q120/2 209.60096§101151.227 97346.1177{ 718.86257{ 152.20681
119]012_DN [IE‘T 214.60098]101146.804§97348.4491 718.86113' 152.20681
120MICR_U DRIFT 215.02805]101146.426§97348.6483 718.861] 152.20681

121§vT106 MIHC-R 215.51761J101145.993]97348.8765] 718.86087
122IMICR_D DRIFT 216.51761§101145.108J97349.3428] 718.86057

152.20681
152.20681

12 3|DRMTO Arift 216.81071J101144.841]97349.4837] 718.86047] 152.2068]]
124[DRHTDL Jrift 237.27098 101126.749]97359.0197 718.8546] 152.20681
T25|BEM_UP DRIFT 258.034791 101108.38J97368.7015] 718.8486] 152.20681
126JHP107 BEM 258.30979 101108.13:im-718.84853 152.20681
127[BPM DN [DRIFT 258.84312101107.6ﬂ97369.0784 718.84837‘|m
12 8JSFOUR_. adapter 258.95145] 101107.57 97369.12853718.84833' 152.20681
T25[FNI07 [fowiRE 259.09728|101107.441}97369.1069| 718.5483] 152.20661
13 0JSFOUR_. adapter 260.43061J101106.261]97360.68186] 718.84701] 152.20681
131[012_UP DRIFT 260.57645]101106.132]97369.8866 718.84787" 152.20681
132JHQF107 3012072 261.14935]101105.625]97370.1538] 718.84771] 152.20681]
133]'HQF107 30120/ 2 266.14934‘[101101.202 §7372.4851] 718.84627] 152.20681
134J012_oN DRIFT | 271.14933|101096.770J07372.8165] 718.84482] 152.20687
135|NECR_U DRIFT 271.57643]101096.401 97375.0157* 718.84469] 152.20681
T36JHT107 MIHC 272.06590]101095.968] 97375.244] 716.84456] 152.20681
13 /[MICR.D DRIFT 273.06509|101095.083]97375.7102] 718.64426] 152.20681
13 B|DRMTUZ arift 273.36809]101094.816J07375.8511] 718.84417] 152.20681
13 OJDRMIDM drift 294.35066]101076.254]97385.6349] 718.83813] 152.20681
T40MICR. U JDRIFT 312.87441]101059.867]97304.2721] 718.8327¢8] 152.20681
141[vT108 MIHC R 313.36401J101059.434J97304.5004] 718.83262) 152.20681] -0.01662
T42JMICR. D DRIFT 314.364] 101058.55 97394.9667' 718.83235] 152.20681]  -0.01662

144jvP108 ~ BPM 314.94107§101058.039]97395.2358) 718.83219] 152.20681] -0.01662

143)BPM_UP IDRIFT 314.66607 101058.282‘%395.1075'»718.83226 152.20681] -0.01662




145|BPM_DN DRIFT 315.4744'101057.567I97395.4845| 718.83203] 152.20681 —0.01662|

T46|SFOUR_ adapter 315.56273|101057.471] 97395.535] 718.83199| 152.20681 -0.01662)
T4 7§PM108 MUWLRE 315.72857]101057.342] 97355.603] 718.83106] 152.20681 —0.01662]
148]SFOUR_ adapter 317.0619§101056. "2247] 718.83157) 152.20681] -0.01662
T4o[Ql2_UP DRIFT 317.20773|101056.034]97356.2927 718.83153F52.20681 ~0.01662
T50JHQD108 30120/ 2 317.78066J101055.527§07396.5598] 718.83137f 152.20681] -0.01662
T51[HODL108 3012072 3778065101051, 1041573585517 718.82993] T53.20681] -0.01662
T52J012._DN DRIFT 327.78064]101046.681J07401.2227] 718.82848] 152.20681] -0.01662
153|S-D7IIDGE drift 328.20771J101046.303 ~4218] 718.82835] 152.
T54[FOUR._6 adapter 329.34551J101045. 9542 718.82802| 152.
155[B2. UPS DRIFT 329.51617§L01045. 718.82706] 152.
T56JV108.1 B2 330.13074]101044. 718.82779] 152.
157152, DNS DRIFT 350.04792]101026. 718.56326] 152.
T58|B2_UPS DRIFT 350.60002]101026.406J07411.8617] 718.54876] 152.
150jv108. 2 B2 351.214590101025.953 T52.
T60[B2.DNS  JDRLFT 371.13177J101008.347 152.
T61JFOUR_6 adapter 371.68387J101007.859]07421.6845} 717.72189 152.
T62MICR_U DRIFT 371.85054J101007.702]07421.7624] 717.71316] 152.
T63[HT109 MIHC 372.3401] 101007.28[97421.9904f 717.68761f 152.
T64[MICR_D DRIFT 373.3401J101006.396]97422.4561] 717.63538] 152.
T65[012 UP DRIFT 373.6422J|101006.129 97422.5967| 717.61050] 152.20681] -2.99429
T66JHQF109 3012072 374.2151J101005. 717.58964] 152.20681] -2.95429
167[HQFL05 30120/ 2 375.215000101001 . 717.32845] 152.20681] -2.99428

168J012_DN IORIFT 384.215084100996.
169JH109UP drift 384.64218§100996.

789497427. 717.06727I 152.20681] -2.9942
4129974277.7188 717.04496{ 152.20681] -2.9942

170JHP109 BPM 385.04375§100996.057§97427.9058] 717.02399] 152.20681] -2.9942§
171]FOUR_6 adapter 385.57705'100995.586 97428.1541] 716.99611f 152.20681 —2.99428]
172qvi83UpP drift 385.74375§100995.43997428.2318] 716.98741] 152.20681] -2.99428
173jv108_3 B2 386.34007J100994.912) 97428.509;%16 .95628] 152.20681] -3.73884
174]B2_DNS DRIFT 406.25729F 100977.33 97437.7'764' 715.65753' 152.20681)] -4.48339
175JB2.UPS DRIFT 406.80936'100976.843[ 97438.033] 715.61435] 152.20681] -4.48330]
176§v108_4 B2 407.42392J100976.301]97438.3187 715.56632l 152.20681] -5.2279Y
177)B2_DNS DRIFT 427.34114]100958.756§97447.5669] 713.75159] 152.20681f -5.5725]

adapter 427.89321 100958.27J97447.8229f 713.69414] 152.20681] -5.9725]

428. 100958.

179MICR_U IDRIFT

123{97447.9002 713.67682' 152.20681] -5.97251
693

180fvT110 MIHC-R 428.54947§100957. 97448.1272) 713.62587] 152.20681] -5.97251
181MICR_D k)EQIFT 429.54947]100956.813] 97448.591] 713.52183] 152.20681] -5.97251
182JQ60_UP DRIFT 429.85154§100956.547§97448.7311] 713.4904f 152.20681] -5.9725]
183JHQD110 3Q60/2 430.30987]100956.144]97448.0436]  713.4427] 152.20681] -5.97251
184JHQD110 3060/2 432.80986]100953.944 97450.1031 713.1826] 152.20681] -5.9725]]
1851Q060_DN DRIFT 435.30986§100551.744§97451.2624] 712.92246f 152.20681f -5.9725]
186JV110UP drift 435.85154'2'100951.268 97451.5136f 712.86609 152.20681f -5.9725]
187jvP110 BPM 436.17961J100950.979 97451.6657] 712.83197] 152.2068]] ~5.97251
188jv110DN drift 436.71294] 100950.51) 97451.913) 712.77646] 152.20681f] -5.97251
189JFOUR_6 adapter 436.76819J100950.461] 97451.9387i 712.77072] 152.20681f -5.9725]
190B2_UPS DRIFT 436.93485]100950.315) 97452.016] 712.7534] 152.20681f -5.9725]
191jv108_5 B2 437.54945 100949.'ﬁ£] 97452.301] 712.68945] 152.20681f -6.71679]
192IB2_DNS DRIFT 457.46664J100932.276] 97461.524] 710.35996] 152.20681] -7.46106
1;3}B2_UPS DRIFT 458.0187]100931.792{97461.7792r710.28828 152.20681] -7.46106




194jvi08_6 B2 458.633::|100931.253'97462.0633' 710.20849] 152.20681f -8.20562)
Too|B2_DNS DRIFT 278.55040]100013.814] 07471.255] 707.36584] 152.20681] -8.95017
T96|FOUR_6 adapter 479.10253100913.332 57471.5093 707.27995] 152.20681] -8.95017
197JDV1TO dritt 279.26022J100013.186§07471.5861]  707.254] 152.20681] -8.55017
TOS|PL11UP drift 279.43756100913. - 707.22782] 152.20681] -8.95017
T99JCTI11T CALTGT 479.7246}100012. 788374 71.7956] 707.18317] 152.20681 ~8.95017]
S00[PIIIDN drift 481.05793'100§11.62197472.4099 706.97572] 152.20681] -8.95017
Z01|DVZTOA Arift 481.06255]100011.610]097472.4121]  706.975[ 152.20681] -8.95017
202|STUB..E POLINT 482.25412]100910.576§97472.9609] 706.78563] 152.20681 —8.95017]
203[DVZT0B drift 282.25412]100010.578]07472.5609] 706.78963] 152.20681] -8.95017
204[MICR_U  [DRIFT 184.94988]100908.222]07474.2026] 706.37024] 152.20681] -8.95017
ZOS[VTI1L MIH-OR 185.43945]100907.794]97474.4281] 706.29406] 152.20681] -8.95017
206IMICR. D DRIFT 486.43945] 100906.92 97474.8887]m 152.20681] -8.95017
207[Q12_UP DRIFT 286.74155]100906.65697475.0279]  706.0915] 152.20681 —8.95W7J|
208JHQDI11 30120/2 187.31445]100906.155007475.2017] 706.00236] 152.20681] -8.95017
200|HODI11 3012072 492.31444m §7477.5947] 705.22451] 152.20681 —8.950121
210J012. DN FDRIFT 497.31443|100897.417§07479.8978] 704.44662] 152.20681] -8.55017
211[vii10P drift 207.74152]100897.044]07480.0045) 704.38010] 152.20681] -8.95017
212fvp1il |-BPM 298.15822 100896.68157480.2864 704.31536] 152.20681] -8.95017
213|DVITA Arift 498.69156]100806.213]07480.5321] 704.23238] 152.20681] -8.95017
214JMICR. U I'DRIFT 299.64241]100895.382 152.20681] -8.95017
215|HT112 EIHC_O 500.132]100894. 955 152.20681] -8.95017
216JMICR.D DRIFT 501.132]100894.081]97481. 152.20681] -8.95017
ﬁlolz_up DRIFT 501.43407]100893.817]97481.7953] 703.80571] 152.20681] -8.55017
216[HOF112 30120/2 502.007]100893.316]97482.0502] 703.71657] 152.20681 -8.9501
219|HQF112 30120/ 2 TR ORIy ER TV OPRCEERE NI BN E0N P
220]01 2_DN DRIET 512.0069F]100884.576]07486.6652) 702.16083] 152.20681] -8.95017 BC
221JH1120P arift 512 23405]100884.204]97486.8619] 702.0044] 152.20681] -8.95017 GTPJUT'
222JHP112 | B 512.87732]100883.817]97487.0661) 702.02543] 152.20681] -8.95017I
223 PML120 drift 513.41069]100883.351 97487.3118" 701.94243] 152.20681]  -8.95017
224‘|PM112 MUW1RE 513.53362]100883.243]57487. 701.9233] 152.20681] -8.95017
225[C_P_MK POINT 514.51351]100882.387]97487.8197 701.770ﬂ 152.20681] -8.95017
226|PM112B  JMUWIRE 514.51351J100882.387]57487. 70L.77087] 152.20681 —8.95017]
22 |PML12D drift 514.86695]100882.076)97487.9825] 701.71589] 152.20681] -8.55017
22 G]DHALFX Arift 514.97574]100881.983§07468.0326] 701.698696] 152.20681] -8.95017
220[DHALEX  Jaritc 524.517394100873.645007492.4275] 700.21451] 152.20661] -8.55017
23 OJDHALFX Aritt 535.6423ﬂm 97497.5517] 698.48374] 152.20681] -8.95017
23 1|DHALEX drift 546.76734]100854.202]97502.6759] 696.75207] 152.206818 -8.95017
232JDHALFX . Jdritt 557.89232l 100844.48J97507.8002]  695.0227] 152.20681 —3.95017]
23 3| DHALFX Arife 565-0173|100834. 758097512 9244] 693.29143] 152.20681] -8.95017
23 A DHALFX drifc 580.14220]100825.036]97518.048¢] €31, 56°ﬂ 152.20681] -8.95017
23 SIDHALFX Arift 591.26726]100815.315§97523.1728] 689.82589] 152.20681] -8.35017
23 6|DHALFX drift 602 .39223[100805.553] 97528.297] 688.00912] 152.20681] <8.95017
257@1.“ drift 613.51721]100795.871]97533.4212] 686.36835] 152.20681 -28.95017
23 B|DHALFX drift 624.64219] 100786.15]97538.5454] 684.63757] 152.20681] -8.085017
239|DHALFX drift FERIREY, ORRPE: EEERTEE 682.9065' 152.20681] -8.95017]
24 0JDHALFX Arift 646.89214£00766.706 97548.7938] 681.17603] 152.20681] -8.05017
24 1[DHALER drife 658.01712J100756.984] 97553.918] 679.44526] 152.20681]  -8.95017]
242]DHALFX drift 560.1421 100747.263|97559.0422'W7.71449 152.20681] -8.95017




243.|D>HALFX drift 680.26708§100737.541 97564.1664' 675.98372F 152.20681) -8.95017
244DHALFX drift 691.39206§100727.819 97569.2906] 674.25295F 152.20681f -8.95017
245|DHALFX drift 702.51703J100718.097§97574.4148F 672.52218] 152.20681f -8.95017
246{DHALFX drift 713.64201f100708.376] 97579.539] 670.79141] 152.20681f -8.95017
247IDHALFX drift 728.76699]100698.654]97584.6632] 669.06064] 152.20681fF -8.95017
Z?JBPM_UP DRIFT 736.0_1693 100688.823' 97589.845 667_.31041 152.20681] -8.95017 i
249¢vP113 BPM 736.29193 100688.583'97589.9717] 667.26763] 152.20681] -8.95017
250|-BPM_DN ORIFT 736.825271100688.117 97590.2173f 667.18466] 152.20681] -8.95017
251jQ12_UP DRIFT 736.9336J100688.022]97590.2672] 667.16779} 152.20681f -8.95017
252JHQOD113 30120/2 737.50653§100687.521]97590.5311] 667.07869} 152.20681] -8.95017
253JHQD113 30120/2 742.506521100683.152{97592.8341 666.3008] 152.20681f -8.95017
254J012_DN |DRIFT 747.50651§100678.78397595.1371] 665.52291] 152.20681fF -8.95017
255IMICR_U DRIFT 747.93358§100678.409 97595.33381 665.456481 152.20681] -8.95017
256jvT114 I.MIH—OR 748.42318J100677.982)97595.5593F 665.3803] 152.20681] -8.95017
257IMICR_D DRIFT 749.42317100677.108]97506.0195] 665.22475] 152.20681] -8.95017
258|DV2T13 drift 749.72524]100676.844]97596.1591] 665.17774] 152.20681] -8.95017
259MICR_U DRIFT 749.83455§100676.748]97556.2096] 665.16068] 152.20681] —8.9501j
260fHT114 MIHC-O 750.32452} 100676.32]97596.4351 665.0845] 152.20681fF -8.95017
261MICR_D IoRIFT 751.32451}100675.446) 97596.895'j 664.92892F 152.20681fF -8.95017
262J012_up DRIFT 751. .182§97597.0349] 664.88194) 152.20681F -8.95017 D i & CT
263JHQF114 3Q120/2 ( 752.19951] .682)97597.2987F 664.7928] 152.20681f -8.95017
264HQF114 3Q120/2 L1995 .312 97599.6018J. 664.01494] 152.20681] -8.95017 sTP‘&T
265J012_DN DRIFT 762.19949]100665 . 663.23706] 152.20681y -8.95017
266BPM_UP DRIFT 762.62659] 100665.57]97602. 663.17062) 152.20681F -8.95017
267fHP114 BPM 762.90150]100665.329§97602. 663.127841 152.20681f -8.95017
268|BPM_DN DRIFT 763.43492§100664.863]97602. 663.04487 152.20681) -8.35017

26 9| SFOUR,.. adapter 763.54326]100664.769 : 663.028] 152.20681] -8.95017
2 70| PM114 [FowiRE 763.68W4M97602.5909 663.0053‘ 152.20681] -8.95017
271[V14_UP Arift 765.02242§100663.476] 97603 .205] 662.79789] 152.20681] -8.95017]
272{IP114A 1onpump 765.54571]100663.010] 97603 .446] 662.71646] 152.20681] -8.95017
273-|p114sz Arift 766.04571]100662.582J97603.6764] 662.63867] 152.20681] -8.95017
274]1P114B 1 onpuamp 780.52485]100649.929]97610.3455] 660.38608] 152.20681] -8.95017
275 P114SE drift 781.02485J100649.492]57610.5758] 660.30829] 152.20681] -8.95017
276§1P114C Tonpump 795 .50402]100636.839] 97617.245] 658.0557] 152.20681] -8.950L7
277|P114SE Arift 706.00402]100636.402 152.20681] -8.95017
276|1P114D Tonpurp 810.48319] 100623.75]97624.1444] 655.7253] 152.20681] -8.95017

........ Aritt 810.98319§100623.313]97624.3747] 655.64751] 152.20681] -8.95017
280}BPM_UP DRIFT 811.50648]100622.855 655.56611] 152.20681] -8.95017
281|HP115 BEM B11.78140]100622.615§07624.7424] 655.52333] 152.20681] -8.95017
282]BPM DN |DRIFT 812.31481J100622.149]97624.9881] 655.44036] 152.20681] -8.05017
28 3| SFOUR.. adapter 812.42315[100622.054] 97625.038] 655.42349 152.20681] -8.95017
284 PM115 IMOWIRE B12.56808]100621.927]97625.1051] 655.40082] 152.20681]  -8.95017
285] SFOUR.. adapter 813.90231]100620.762]97625.7193] 655.19337] 152.20681] <8.95017
286§Q60._UP DRIFT B14.04814]100620.634[57635.78¢64] 65517071 152 20051 —8.950171
28 JHOFL115 306072 814.50647]1100620.234J97625.0576] 655.09938] 152.20681] -8.95017
285JHQF115 3Q60/2 817.0064#100618.049 97627.1491] 654.71044] 152.20681] -8.95017]
289]Q60._DN DRIFT 819.50646]100615.664]97628.3006] 654.32149] 152.20681] -8.95017
290JMICR. U DRIFT 820.04813]100615.391]97628.5501] 654.23724] 152.20681] -8.95017]
201JHT115 MIHC 820.5377‘|100614.963|97628.7756 654.16106] 152.20681] -8.55017




292IMICR_D DRIFT 821.53769 100614.089'97629.2362' 654.00548| 152.20681} -8.95017
203|Vi5_UP Arift 821.83070]100613.825]07629.3753]  653.9585] 152.20681] -8.95017
204|1P115A Tonpump 822.10666J100613.592 97629.4982" 653.91697{ 152.20681] -8.95017
295{P115SE drift 822.60666§100613.155 97629.7285L653.83921 152.20681] -8.95017
296JMVAL5A Valve 839.78917] 100508.14§97637.6429 651.16605' 152.20681] -8.95017
20 7|MVAL5B Valve 840.280917J100507.703)97637.8732] 651.08823] 152.20681] -8.95017
- 298|PG115 gauge 520, 7551¢6|100507.2¢6¢6[57638.1034 651.01042' 15320681 -5.95017
299]1P115B 1onpump 841.28016§100596. 550.93265) 152.20681] -8.95017
300§V15. DN drift 841, 78016100506, 302 07638.564] 650.65487 152.20681] -8.95017
301|BOM_UD DRIFT 842.05603| 100596 159 97638.687] 650.81336] 152.2068]] -8.95017
302JVP116 842.33103]100555.519]97638.8137] 650.77058] 152.20681] -8.95017
303|BEM._DN DRIFT 842.86436]100555.453]97639.0593] 650.68761f 152.20681] -8.95017
304012 UP DRIFT 842.97260]100595.358§97639.1092] 650.67075] 152.20681f -8.95017
305[HQD116 3012072 843.54550]100594.857]97635.3731] 650.58161f 152.20681] -8.95017
306JHOD116 3012072 848.545560100590.486J07641.6761] 649.803758 152.20681f -8.95017
DRIFT 853.54557J100586.119]97643.59791] 649.02587] 152.20681] -8.95017

SO0BIMICR. U DRIFT 853.97267J100585. 746J07644.1758] 648.05043] 152.20681] -8.95017
300JVT116 JIRC-R 854.46223§100585.3189 97544.4013 548.88325] 152.20681 -8.95013
310JMICR_D DRIFT 855.46223|100584.444]07644.8619] 648.72767] 152.20681] -8.95017
311[Vi6.UP Aritt 855.76433] 100584.18]57645.0011] 648.68069] 152.20681] -8.95017
312{IP116A 1 onpump 856.04655]100563.033J97645.1311}] 6458.63676] 152.20681] -8.95017
313'F116S-E drift B56.54655J100583.496]J07645. 3614 648.55897] T53.20681]  -8.95017]
314J1P116B Tonpump 872.04655{100560.051]97652.5007] 646.14756] 152.20681] -8.95017
315JP116SE drift 872.54655§100560.515] 97652.731 646.0697’7' 152.20681 -8.95017
316J1P116C T onpump 888.04655 100555.9;';7659.8704 543.65836] 152.20681] -8.95017
317|P116SE Arift 888.54655§100555.533 97660.1007" 543.58057] 152.20681] -8.95017]
316§IP116D T onpump 504.04655 100541.988l 57667.24] 641.16916] 152.20681] -8.95017
319|P1165E arift 904.54655]100541.551]97667.4704] 641.09137} 152.20681] -8.95017]
320JIP116E Tonpump 920.04655]100528.006]97674.6097] 638.67996] 152.20681] -8.95017
321JV16. DN Aritt G20.54655]100527.560] 97674.84] 638.60217f 152.20681] -8.950L7]
322|BPM_UP DRIFT 920.82877]100527.322 97674.97‘T5582'7] 152.20681]  -8.85017
323[HP117 BEM 921.10377]100527.082]97675.0966 638.515491 152.20681] -8.95017
324]BPM_DN DRIFT 921.6371§100526.616]97675.3423] 638.43257] 152.20681 —8.95014
325| SFOUR.. adapter 921.74543]100526.521 07675.3922] 638.41565] 152.20681] -8.95017
326|PM1L7 IMOwire 921.89127 100526.394]97675.4594 638.39205] 152.20681] -8.95017
32 7| SFOUR... adapter 923.2246J100525.229 97676.0735m| 152.20681] -8.95017
328]Q12. 0P DRIFT 023.37043]100525.10197676.1407] 638.16283II 152.20681] -8.95017
320JHQFL17 3Q120/2 923.94336]100524.601]97676.4046] 638.07372] 152.20681] -8.95017
330JHQF117 3012072 928.94335]100520.231]97678.7076] 637.29584] 152.20681] -8.95017
331JQ12. DN JDRIFT 933.94334]100515.862]97681.0106] 636.51795] 152.20681] -8.95017
332|MICR._U [DRIFT 934.37041, 100515.489*]'9m %36.45152] 152.20681] —8.35011
MIHC 934.86001J100515.061 97681.4328" 636.37533] 152.20681] -8.95017

334[MICR.D DRIFT 935. 86 100514.187|§7681.8934l 636.21979] 152.20681] <8.55017
33 5| D2MMI Arift 936.16207‘100513.923'97682.0326 £36.17278] 152.20681] -8.95017
336JSYTR. U DRIFT 937.95846 100512.353| 97682.86] 635.80331] 152.20681] -8.95017
337fH117 SYTRIM 938.60429§100511.789]97683.1575] 635.79282] 152.19507] -8.95017
338JSYTR.D DRIFT 941.52095] 100509.24]97684.5014] 635.33908] 152.18332] -8.95017
330§V17_UP Aritt 941.97928] 100508.84]97684.7127] 635.26776] 152.18332] -8.95017
m{IPIN Tonpump 942.23233.100508.619]97684.8293| 635.22839‘[ 152.18332] -8.95017




341|-EESE drift 942.73233[100508.182]97685. 0599 635.1506] 152.18332] -8 950171

3424V17_DN drift 543.30566]100507.681]07685.3241] 635.06143] 152.18332] -8.95017
343[BEM_UP DRIFT 943.55868] 100507.46]97685.4407] 635.02206] 152.18332] -8.95017
324Vp11is BEM 543.03360] 100507.22]97685.5675] 634.97927] 152.18332] -8.95017
345|l-3PM_DN LI.DRIF—’I" 544.36701]100506.754]57685.8133] 634.8963] 152.18332] -8.95017)
346JQ12_UP DRIFT B44.47537]10050¢.650007685.8633] 634.87944] 152.18332] -8.95017
347|HODI18 3012072 945.0482:|100506.159 37686.1274] 634.7003] 152.18332] -8.95017
348JHOD118 30120/2 950.04826 10050179]97688.4322 634.01245] 152.18332] -8.95017
345J012_DN DRIEFT 955.0482‘5+100497.422 97690.737] 633.23456] 152.18332] -8.95017
350JMICR.U DRIET 555.47535 100497.049"97690.9339 633.16812" 152.18332] -8.95017
351JvI11s EIHC—R 955.96492‘100496‘621 57651.1595 633.09194I 152.18332] -8.95017
352IMICR.D DRIFT 956.96452]100495.747]976051.6205] 632.93637] 152.18332] -8.95017
353JSFOUR._. adapter 557.26702J100495.483}97651.7507] 632.88938] 152.18332] -8.95017
354JCT118T CALTGT 557.41285]100495.356] 97601.827] 632.86668

q% Arift 555.74610]100494.191]97602.4416] 632.65027] 152.18332] -8.95017
356JIP118A Tonpump 550.03000]100493.935]97652.5766] 632.6137] 152.18332] -8.95017
35/JP118SE Arift 959.53000]100493.490]97652.8071] 632.53591] 152.18332] -8.95017
356]1P118B T onpump 375.04241J100479.954]57699.9536 630.12397] 152.18332] -8.95017
359|V18. DN Aritt 975.54241J100479.517] 97700.184] 630.04618] 152.18332] -8.95017
360]FOUR_6 adapter 575.83532]100479.261J97700.3191] 630.00061] 152.18332] -8.95017
361|B2. UPS DRIFT @ 576.00858[100479. 115}97700.3959| 629.97466] 152.18332] -8.95017)
362[viie. 1 B2 100478.578]97700.6792] 629.
363|B52_DNS @—
364]B2_UPS DRIFT
365[Vii8. 2 B2 557,
366]B2. DNS DRIFT T017.
36 7JFOUR_6 adapter  |1018. 57719.900
36BJMICR_U DRIFT 1018.336251100442.001'97719.977
36OJHT119 MIHC 1018.82582] 100441.57J97720.2051
370JMICR_D DRIFT T019.82581J100440.691] 97720.669
371§Q60_UP DRIFT 1020.12791]100440.425)97720.8092
372JHQF119 306072 1020.58625]100440.022]97721.0218
373|HQF119 3060/2 1023.08624 100437.824}%22.1817
374[060_DN DRIFT T025.58624]100435.626J97723.3416
375|BPM_UP DRIFT 1026.1279|100435.149]67723.5929 18332
376fHP119 BEM 1026.402;][1m 623 . 152.18332] -6.14669
377|BPM_DN . IDRIFT 1026.93623|100434.438] 97723.968] 623.49567] 152.18332] -6.14669
376JFOUR_6 adapter 1027.04457{100434‘343 97728.0182] 623.48405] 152.18332 —6.14669]
3701B2_UPS DRIFT 1027.21123|100434.157|97724.0956] 623.46621] 152.18332] -6.14669
380[vV118_3 B2 1027.8258]100433.656§07724.3807] 623.40043] 152.18332] -5.44596
381|B2_DNS DRIFT 1o47.74292'|100416.121 97733.6328 621.51017{ 152.18332] -4.74524
3ai|ﬂjps W 1048.20502|100415.634]97733.88095] 621.46451] 152.18332) -4.74524
383|viis. 4 |B2 1048.90958|100415.092J97734.1753] 621.41365 152.1833* =4.044227)
384]B2_DNS DRIFT 1068.82673§100397.52], 97743.4462{ 620.009] 152.18332f -3.34321
385[FOUR._.6 adapter 1069.3788[100357.033}97743 7033 619.976721 152.18332} =3.34321
386JQ12_UP DRIFT 1069.5454 7J100306.886 97743.781] 619.96707] 152.183328 -3.34321
387JHOD1 20 3012072 T070.1184] 100396.38]97744.0479] 619.93364] 152.18332] -3.34321
388JHOD120 3012072  J1075.11830J100391.966]97746.3771] 619.64203] 152.18332] -3.34321
385012 DN DRIFT 1080.11836]100387.551]97748. 7064 619.35043] 152.18332 3 34321




390|DRV3TB ldrift 1080.54544}100387.174J97748.9053] 619.32553] 152.183327 -3.34321
391J012. UP DRIFT 1080.55532]100386.812]97745.0063] 619.30162] 152.18332] -3.34321
3OZJHQFLZL 3012072  |1081.52822]100386.306J97749.3631 619.26822{ 152.18332] -3.34321
353HQF121 30120/2  |1086.52821J100381.802J97751.6924] 618.97662] 152.18332] -3.34321
354J012. DN DRIFT 1091.5282]100377.477097754.0217 618.68494 152.18332' T3.34321
35IMICR. U DRIFT 1091.9553] 100377.1§07754.22006] 618.66000] 152.18332] -3.34321
TSl IoT [ec 0073, 44486]100376.600|57752 448 | 018 63154 152183 3 3030]
397JMICR_D DRIFT 1093.44486 100375.@54.9145 618.57321] 152.18332] -3.34321
398JMICR.U DRIFT 1093.74696]100375.518187755.0552] 618.55559] 152.18332]  -3.34321
EEE {23V MIHC-R T094.23653 2833] 618.52704] 152.18332] -3.34321]
Z00JMICR. D DRIFT 1095.23652]100374.203 7452 618.46871] 152.18332] -3.34321
401.|BPM__I-J-P DRIFT 1095.53862J100373.536 8899] 618.45100] 152.18332] -3.34321
Z02JHP121 SMABEM 1095.81362]100373.693] 57756.018] 618.435058 152.18332]  -3.34321
203|BPM_DN DRIFT T096.34695J100373.222007756.2665] 618.40395] 152.18332] -3.34321
Z04lBEM. UP . JDRIFT 1096.455290100373.127]97756.3169] 618.30765] 162.18332] -3.34321
205]VP1z1 SMABPM 1096.73020]100372.884] 97756.445] 618.3616] 152.183320 -3.34321
Z06|BPM_DN DRIFT 1097.26362]100372.413]97756.6935]  618.3505] 162.18332] -3.34321
T0 /] SFOUR._ adapter  [1097.371050100372.317] 97756.744] 618.34417] 152.18337] -3.34327
208 PM121 | TS 1097.51779)100372.188J07756.8119] 618.33567] 152.18332] -3.34321
200{V21.UP drift 1098.85112J100371.011] 97757.433] 618.25792] 152.18332] -3.34321
ZI0|IPL121A Tonpump  J1099.14630J100370.751897757.5706] 618.24069] 152.18332] 334321
Z11|PC1z21 gauge 1095.64639 100370.302]97757.8035 518.21153 34321

valve T100.14639]100360.868J97758.0364] 618.18236 34321

drifc 1100.64639|100363.426]97758.2694] 618.15319 34321
414JIP121B lonpump  |1116.48212]100355.444}97765.6465] 617.22564 34321
Z15|P121SE drifc 1116.98212]100355.003]97765.8794 517.29_04_7] 34321
Z16]Ip121C Tonpump  |1132.81788]J100341.021J97773.2565] 616.27692] 152.18333  -3.34331
T1/[V21. DN ATITC 1133.31786]100340.570§97773.4804] 616.24775] 152.18333] -3.34307
Z18|TOR..UP DRIFT 1133.61315§100340.318] 97773.627] 616.23053 152.18332] =3.34321
T19 TORTGT TOROID 1133.94649]100340.024[07773.7822 616.211078 152.183328 -3.34321
Z20|TOR_DN DRIFT 1134.23815§100339.767J97773.9181] 616.10408] 152.18332] -3.34321
421JBPM_UP  [DRIFT  |1134.61315|100339.435[07774.0026] 616.17219] 152.18332] -3.34321
12 2J0PTGT SMABEM 1134.88815J100330.193[07774.2209] 616.15615] 152.18333 -3.34301
42 3|BPM. DN DRIFT 1135.42148]100338.722 97774.4694] 616.12505] 152.18332] -3.34321
224|BEM_UD DRIFT 1135.52982J100338.626J07774.5100] 616.11875] 1562.183379] -3.34327
125[VPTGT fMABPM 1135.80481]100338.383]97772.6479 616.1(ﬁ[152.1s332 T3.34321
22 6|BPM. DN DRIFT 1136.33811100337.912 37774.8964 616.0716* 152.18332] -3.34321

TARGMW 1136.44648 100337.8171_97774.'_j9469 616.06527| 152.18337] -3.34321

Arift 1137.77981] 100336.64] 97775.568] 615.98751] 152.18332] =3.34321

otrmon 1138.23814J100336.235]97775.7815] 615.96078] 152.1833 =-3.34327
230JOT_DNS Qrift 1139.86314 100334.#97776.5385 615.86603 152.18332J> ~3.34321
23 1JOUCADR drifc STTRPIIFL: ICEREIEE ERRRREEE RFERTEEE B ICERY. T Ers
4ﬁi§H_WAL Qrift 1141.20828 100333.615‘57777.1651 615.78755] 152.18332] <3.34321
23 3M_TACA POINT 1147.20827§100328.315]97770.5603] 615.43765] 152.183320 -3.34327
23 4] INCADR drift 1147.20827]100328.315097779.9603] 615.43765] 152.18333]  -3.34331
435\BAFL2D BAFFLE 1160.89253§100316.232]97786.3351] 614.63055] 152.18332  -3.34321
236 TA_OFF qrifc 1165.81378J100311.887§97788.6270] 614.35251) 152.183320  -3.34331
23 /|TA_UPS drift 1167.25383]100310.616{97785.2085] 614.26852] 152.18333] ~3.34327
TBS};TAl TAR/2 1168.04451J100305.918 97789.66@[ 614.22243] 152.18332]  -3.34321




439l|M>CZERO point 1169.19281 1oo3os.9o§l97790.2018 614.15546 152.18332' -3.34321
ZZO0JACTRNL hornl T160.29123]100308.817]97790.2476] 614.14972) 152.18332] -3.34321
T41JHALTAZ TAR/ 2 T169.60914J100308.536]97790.3957] 614.
442{ENDFIN fin T171.17377§L00307.155]97701.1246] 614.03001] 152.18332]  -3.34321
44 3] DWNRN1 horn_dn  J1179.03531 100300.213@7794.% 613.58142] 152.18332] -3.34321
~ 444ID2LOWE drift 11§1.72283I100297.s41 57796.0389] 613.42460] 152.18332] -3.34321
24 5JUPHRN 2 horn up  JL201.82168]100280.094J97805.2019] 612.25248] 152.18332] -3.34321
Z46|ACTRNZ hornz 1202.00114J100279.936]07805.4856] 612.24202] 152.18332] -3.34321
horn.dn . J1211.84364J100271.246]97810.0707] 611.66797] 152.18337] -3.34321
T4 G| DZMEDE Aritt 1217.18812 100266.527]97812.5604 B11.35629] 152.18332] -3.34321
34 SJUPHRN2 hornup  J1244.47251]100242.436]97825.2709] 609.76502] 152.18332] -3.34321
25 0J ACTRNZ horn2 T242.65197]100242.270J07825.3545] 609.75455] 152.18332] -3-34321
25 1JDWNRNZ horn._dn 1254.494471100233.588 57829.9396] 605.18051] 152.18332] -3.34321]
15 2JD2HIGE Arift 1259.838050100228.860]97832.4293] 608.8686] 162.18332] -3.34321
25 3JUPHRN2 horn, up 1250.5026§100201.795 97846.714' 507.08045] 152.18332] -3.34321
254 ACTRNZ hornz 1290.68206J100201.636]07846.7976] 607.06908] 152.18332] -3.34321
45 5| DWNRNZ horn_dn  |1300.52456J100192.946 97851.3827{ 606.49597r152.18332 ~3.34321
256 THD3 dritt T305.086904J100188.227]07853.8725] 606.18425] 152.18332] -3.34321
457IM_CAVE POINT T3090.14986] 100185.33]97855.4008] 605.99292] 152.18332] -3.34321
258JOVERHA drift 13090.14988] 100185.33]97855.4008] 605.09202] 152.18332] -3.34321
159JDKINAL Arift T319.12085]100176.526]07860.0459 605.41139] 152.18337] -3.34321
460JM_THAL POINT 1337.64936]100160.167]97868. 33078] 152.18332] -3.34321
161JDK_PCA DECAA4 1337.64936J100160.167]97868. 604.33078] 152.18332]  -3.34321
462JDK_PCB DEC150 1483.26094]100031.601J07036.5106] 595.83844] 152.18332] -3.34321
26 3DK_PCC DEC150 1575.38504§99597 . 0842§98165.7674 567.13683] 152.18332] -3.34321
464JDK_PCD DEC100 2467.51094199162.5678 98395.024‘2' 538.43521] 152.183328 -3.34321
T65|DK_BCE DEC100 2795.59428]08872. 8901 98547.86ZH 519.3008] 152.18332] -3.34321
366[DK_PCF  [DECL25 3123.67761]98583.2125098700.6999 500.16639 152.18332)  -3.34321
46 /JDENCU dritt 3533.78178]98221.1154]08801. 7473 476.24839 152.18332] -3.34321
46 8JDUMP DUMP 3540.34344"98215.3215‘ 58894 .804] 475 86571] 152.18332] -3.34321
46 9fDENCD Arift 3564.35914'98194.1175 5918] 474.46506] 152.18332]  -3.3432]]
27 0JMU_UP drifc 3583.78168{98176.9685 0398 473.33235] 152.18332] -3.34321
277 IjMUOND Troon 3588.71129] 98172.616 3362] 473.04487] 152.18337]  -3.34321
472{»471_1)N ArifL 3590.3545[98171.1652 1017] 472.94899] 152.18332] -3.34321
47 3]MUUP2 Aritt 3593.79862‘98168.1242198919.7062 T72.7481] 152.18337] -3.34327
474{MU__UP drift 3633.23545]98133.3039§98938.0779 470.44807] 152.18332] -3.34321
Z75[MUOND JMUON 3638.16507§98128.9513 98940.37431_4_70_16058 152.18332]  -3.34321
Arift 3639.80827]98127.5005]98541.1308] 470.06474} 152.18332] -3.34321
Arift 3643.25239|98124.4595098042.7442] 469.86386] 152.18332] -3.34321
drift 3702.40765] 08072.2209]98970.3018] 466.41383] 152.18332] -3.34321
TMooN 3707.33724]98067.8765J08072.5082] 466.12633] 152.18332] -3.34321
ATift 3708.98044]98066.4257]98973.3637] 466.0305] 152.18337] -3.34321
qrift 3712.4246]98063.3847]08074.5682] 465.82961] 152.18332] ~3.34321
Arift 3811.01666]97976.3339]99020.8973] 460.07956] 152.18332] -3.34321
48 3JMUOND TMUON 3815.94624[97571.9814 99023.1938I 455.79206] 152.18332] -3.34321]
484JMU_DN drift 3817.58944197970.5305]99023.9593] 459.69623) 152.18332] -3.34321
485[SRIELD drift 3821.0336§97967.4895 99025.563')} 459.49534] 152. 18332] =3.34321
486[ TUNNEL TUNNEL 4409.14181J97448.2257§99299.5344] 425.19584] 152.18332] -3.34321
4Wﬁw 4484 .72906 97381.486@]99334.7467" 420.78745] 152.18332] -3.34321]




ﬁzElMIN_ND EXP 4570.37268]97305.8687 99374.6439| 415.79257] 152.18332] -3.34321
289|M_ENCD EX_END 1624.95981§07257.6716]99400.0734] 412.60895 152.18332| =3.34321
Z90| I LWIMN drift 1634.97675]97248. 8272159404 7398 =3.34321]
25 1[MINOFU EXP_F2 2413631.72]-2020748.901221637.64 =3.34321
——495|1\-dMD EXP_F2 2413690.88]-2029801.1] 1221665.2 =3.3432]]
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