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S/N GACM117864 #8

Vessel Information

Manufacturer Model Style Serial Number Type
York OTT4G2-ZBES Open Drive GACM117864 #8 Centrifugal
Condenser Evaporator
TestEnd Inlet End TestEnd Inlet/Outlet End
Tube Count 883 Tube Count 699
Tube Type Skip Fin IE Tube Type Skip Fin IE
Tube Material Copper Tube Material Copper
oD .750 oD .750
*NWT/Under Fins .028 *NWT/Under Fins .028
*NWT/Bell/Land .055 *NWT/Bell/Land .052
#/Type Support 4 Mild Steel #/Type Support 4 Mild Steel
Tube Numbering Left to Right Tube Numbering Left to Right
Row Numbering Top to Bottom Row Numbering Top to Bottom
Tube Length +- 2 180 Inches Tube Length +- 2 180 Inches

Analyst: DAVID H. AMENT, LEVEL Il

* Nominal Wall Thickness



Vessel Bay Length Information

Condenser (Length = 180 inches)
S = Intermediate Support

S/N GACM117864 #8

Opp. Test End Test End
S4 S3 S2 S1

36.00" 36.00" 36.00" 36.00" 36.00"

Bay 5 Bay 4 Bay 3 Bay 2 Bay 1
Bay 5 36.00"
Bay 4 36.00"
Bay 3 36.00"
Bay 2 36.00"
Bay 1 36.00"

Evaporator (Length = 180 inches)
S = Intermediate Support
Opp. Test End Test End
S4 S3 S2 S1

36.00" 36.00" 36.00" 36.00" 36.00"

Bay 5 Bay 4 Bay 3 Bay 2 Bay 1
Bay 5 36.00"
Bay 4 36.00"
Bay 3 36.00"
Bay 2 36.00"
Bay 1 36.00"




Defect Summary/Comparison

Comparison of Tests Performed

4/22/2013 11/30/2007

S/N GACM117864 #8

Condenser Defects

281

261

241

221

201

181

16

141

12

10+

Number of Defects

%] e
X A

o T E—

B RESTRICTED

D CORROSION < 20%
D PIT < 20%

| |TESTED, DEBRIS
511/30/2007

Location

Model

Serial Number

DUPONT EXPERIMENTAL STATION

OTT4G2-ZBES

GACM117864 #8

Note: The Graph will indicate a Comparison Analysis when the unit has been previously tested by TAI Services.




S/N GACM117864 #8
Defect Summary/Comparison - Page 2

Location Model Serial Number

DUPONT EXPERIMENTAL STATION OTT4G2-ZBES GACM117864 #8

Note: The Graph will indicate a Comparison Analysis when the unit has been previously tested by TAI Services.




Summary of Inspection

S/N GACM117864 #8

An eddy current tube inspection was performed as part of a preventive maintenance program

with the following results.

Evaporator: 699 Tubes

Tubes Tested: 0 Tubes

Number of
Significant/Measurable Indications Tubes Percent of
Bundle
Marked
NO MEASURABLE DEFECTS
Totals 0 .00

Condenser: 883 Tubes

Tubes Tested: 883 Tubes

Significant/Measurable Indications Ntfrrng:;of Peéﬁigﬁgf
Marked
ID CORROSION < 20% 1 11
ID PIT < 20% 1 11
TESTED, DEBRIS 29 3.28
Totals 31 3.50




S/N GACM117864 #8

Recommendations

An eddy current inspection was performed on the tubes in this machine. This test was
performed using accepted eddy current test methods for the inspection of in-service tubing. It
should be noted that Eddy Current is not a leak detection method. The possibility does exist
that tubes could contain defects and/or leaks which are not detectable. If leaks are suspected,
we recommend a pressure test be used to identify the leaking tubes.

The following suggested repair actions are based on accepted industry standards. After
removing sample tubes to confirm the inspection results, a determination of corrective action
should be made by the repair agency and end user. Only these parties have knowledge of the
critical applications and long-term use of the equipment. If plugging is selected over
replacement, both efficiency and capacity should be considered.

EVAPORATOR:

There were no measurable defects noted during this inspection.

CONDENSER:

The ID Corrosion detected appears minor and requires no corrective action at this time. 1D
Corrosion is the deterioration of the tube's inner surface due to biological or chemical attack

and is usually progressive.

Tubes indicating ID Pits require no corrective action at this time. However, this type damage
should be monitored for defect growth, as it can be progressive.

Tubes marked as Restricted/Tested Debris contained foreign material or other obstruction
and could not be tested with the size probe normally used. These tubes were tested using a
smaller diameter probe. No tube damage was detected. It should be noted that using a
smaller probe can increase inspection noise, and reduce sensitivity.

(NOTE: Many tubes in this bundle had plastic debris from water tower.)

RE-INSPECTION RECOMMENDATIONS:

We recommend that a follow-up inspection be performed on these vessels as follows:
Condenser: 22 April 2016

Evaporator: 22 April 2016

A copy of this report should be retained in your files to be used for comparison at that time.

If you should have any questions concerning this report, or if we may be of further assistance,
please feel free to call upon us.




S/N GACM117864 #8

Data Sheet
Location Model Serial Number Date
DUPONT EXPERIMENTAL STATION OTT4G2-ZBES GACM117864 #8 April 22, 2013

RT 141 BETWEEN RT 202 & 52

WILMINGTON, DE 19880

Row | Tube Description Area | Action Req.

SET UP CALIBRATE & STARTED

EVAPORATOR 4/24/2013 12:13 pm

NO MEASURABLE DEFECTS

CALIBRATION CHECK & COMPLETED

EVAPORATOR 4/24/2013 01:00 pm

SET UP CALIBRATE & STARTED

CONDENSER 4/25/2013 08:13 am

CALIBRATION CHECK 4/25/2013 08:10 am

3 5 TESTED, DEBRIS BO1
3 2 TESTED, DEBRIS B02
4 12 TESTED, DEBRIS B02
5 16 TESTED, DEBRIS B02
6 16 ID PIT < 20% B02
6 14 TESTED, DEBRIS BO1
6 3 TESTED, DEBRIS BO5
7 3 TESTED, DEBRIS BO1
7 7 TESTED, DEBRIS BO1
7 21 TESTED, DEBRIS BO1
8 13 TESTED, DEBRIS BO1
9 8 TESTED, DEBRIS BO1
10 | 17 TESTED, DEBRIS BO1




S/N GACM117864 #8

Data Sheets - Page 2

Row | Tube Description Area | Action Req.
11 2 TESTED, DEBRIS BO1
13 | 22 TESTED, DEBRIS B02
15 9 TESTED, DEBRIS BO1
15 | 14 TESTED, DEBRIS BO1
17 2 TESTED, DEBRIS B04
17 | 16 ID CORROSION < 20% B04
18 | 26 TESTED, DEBRIS BO1
18 | 17 TESTED, DEBRIS B02
19 3 TESTED, DEBRIS BO1
19 2 TESTED, DEBRIS BO1
22 19 TESTED, DEBRIS BO1
22 1 TESTED, DEBRIS BO1
23 4 TESTED, DEBRIS BO1
27 7 TESTED, DEBRIS BO1
28 15 TESTED, DEBRIS B04
29 22 TESTED, DEBRIS B03
32 15 TESTED, DEBRIS B03
36 9 TESTED, DEBRIS B03

CALIBRATION CHECK & COMPLETED
CONDENSER 4/25/2013 08:56 am




Condenser Section

S/N GACM 117864 #8

Tubes Mumbered
Left ta Right Inlet End

Rows Mumbered
Top to Bottomn

Top of Vessel

000000000606000

Y OY Y Y Y

AA AA
AAA AA A
Row 25,Tube 1 Y YOV

0000000000000000000000000000000:
000000 - 000000000000000000000000.
00000000000000 . 0000000000000000,
000000000000000000000 . :-00000000)
e 00000000000000000000000000000
00000000000000000000000000000

00000000000000._000,
AN AN

Row 35,Tube1” Y Y Y Y Y Y
00000000 . 000000

= |ID CORROSION < 20%
=ID PIT < 20%

® = TESTED, DEBRIS



Evaporator Section

S/N GACM 117864 #8

Tubes Mumbered
Left to Right Inlet/Outlet End

Rows Mumbered
Top to Bottomn

Top of Vessel

Row 1,Tube 1@ O

XC XX 00000000000000
Row 5,Tube 1 DOV LA DOV
[000000000000000000000000N XX

00606600000660606006600100000660660000686060000
000666666066006600060(0000606606000066080000¢
0060660000060060000H00000060000000686060000
€80066066006006600600150600006006066006066060)
€006066066660060660050666066066006066060)
06060006606600660100606606660606606606060

000000000000000N000000000000000
0000000000000 0N0¢ X

No Significant defects were found.



Condenser Section

S/N GACM117864 #8

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Set
4 4 q q o To Setup
100 100 . I
: :
4300
: :
—
q | q \ 4250
- =~ A0%i0- a a
0 [ M— 0 19 | 44 | 4200
‘_\_\_—ﬁ‘-—\—\_
1 [ 1 / Chi-Phase Ch2-Phase
K kx‘__ / 4150
2 400/ 2 4300 4300 ZXY-15C Setup
IROR=d = 100° /0 ( 4100
\ 50
4 a4 «100 <100 Display Mode
. . \ \ . @ 0 :II 2%Y-15C
4 4 .
5 4 3 2 4 o0 1 3 4 5 5 4 3 2 1 0 1 2 3 4 5 324 | [2 | o | iEaf
F1-Hz F2-Hz
4Ch-SC - 1 t i
|D 2-Ch | |D Clip Data | _Inspect | 12000 3000 ;curdmg
o - I Chi-v [l 22 1
]
20%ID 100% 10%0D | Zona[0 ] [Row 1] [Tube[1 |
— yEd A
0 — * - ‘ Frfars ‘ Next | Tubelist Index
| 4800
Ch2-V Balance | Offsets |
1] = - <00 [o
|
‘ RUN | ‘ STOP | 400 .
Ch2-H Ji
0
- ata
. . ; . ; . . . . ; . | |Char| Run Time 13 |
0 1 2 3 5 6 7 8 9 10 1 12 13 a0
Seconds |Charl Display Time ‘13 | | o |

CALIBRATION

(Row 1

Tube 1)




S/N GACM117864 #8

Condenser Section

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Set
4 4 ‘ q o To Setup
100 100 . I
: s
—
e iy e 4300
2 2
==
L] N
. s e . y 4250
\ a1 A
0 == 0 k 13 | 36 | 4200
. I § q ( Chi-Phase Ch2-Phase
- - 4150
—
2 2 4300 4300 etup
[ &b \ \ 100
) SR
i \ «50
4 a4 «100 <100 Display Mode
\ a0 «0 =Rl | zvasc
® 3 324 | [z | o oy
5 4 3 2 1 0 1 2 3 4 5 5 4 3 2 1 0 1 2 3 4 5
T - || F1-Hz F2-Hz :
TYPICAL GOOD TUBE |D 2-Ch | |D Clip Data | Inspec! 12000 3000 Fimmmdhm
L85 B4 || B3 B2 || B1 chi-v [l x2 e
1! f T ¥ | |
z R Tub
| o Lan o e one[1 || [Row 1 ]| |Tube[t ]
S4 S3 S2 <1 —
i ; Tubelist Ind ,7
L Previous Hext LIRS ICEX
’—I 4800
X Balance
0 /1 1 A A 1 n Ch2-¥ Offsets | 600 _l
I B
RUN ‘ STOP | 4400 ﬂ
0 J n 4 B =T S
- ave ata
; . . . . . . . ; . | |Char| Run Time 13 |
1 2 3 4 5 6 7 8 9 10 1 12 13 a0 - —
Seconds |Charl Display Time ‘13 | | o |

NO SIGNIFICANT DEFECTS (Row 1 Tube 1)




Condenser Section

S/N GACM117864 #8

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Selup
4 4 ‘ q I
100 100 .
; ;
4300
]
1 N 1 Py 4250
| L oL
o = a J = 13 | [ | 4200
.
- 1 [ \ Chl-Phase Ch2-Phase
- %% % - \ \l 150
2 T P 2 4300 4300 2ZXY-15C Setup
‘\é% HE: \ T
. NS
i \ <50
-4 M -4 «100 <100 Dizplay Mode
5 5 a0 «0 =Rl _| 2¢r-1sc
4 4 .
5 4 3 2 4 0 1 2 3 4 5 5 4 3 2 1 0 1 2 3 4 5 324 | [2 | o laxe
F1-Hz F2-Hz =
4En =5 |D 2-Ch | |D Clip Data | _Inspect | 12000 3000 Recording
— @
o | ﬂ “ A Chi-v [ X2 =
“ ; g — Zonel ]| [fow 5| Jrutefie ]
=
[ : Tubelist Ind
¢ ] { \ L Previous Next ubelist Index
r T | 4800
Ch2-V Balance | Offsets |
0 4 A |- <600 [+
|
‘ RUN | ‘ STOP | 4400 g
0 ! | . Chz =
A
| " 13 20 5 ata
; . . . . . — . . . i Chart Run Time |
1 2 3 4 5 6 7 1 9 10 1 12 13 a0
Seconds |Charl Display Time ‘13 | | 94 |

ID PIT <20% (Row 6 Tube 16)




Condenser Section

S/N GACM117864 #8

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Set
0 10 aelu|
4 4 «100 <100 <350 P I
; :
4300
: :
. a 4250
<1 A
0 0 i 13 | 36 | 4200
1 1 Ch1-Phase Ch2-Phase
- - 4150
2 2 4300 4300
<100
50
4 a4 «100 <100 Display Mode
5 5 a0 a0 ] j 24y-1SC
4 4 .
5 4 3 2 4 o0 1 4 5 5 4 3 2 1 0 1 2 3 4 5 324 | [2 | o iEaf
F1-Hz F2-Hz
4Ch-SC - 1 t i
|D 2-Ch | |D Clip Data | _Inspect | 12000 3000 ;curdmg
x2 i
Chi-y
0 Ch1-V |
Zonelz ]| [fow 5| Jrutefe ]
[ : Tubelist Ind
0 : Previous Hext LIRS ICEX
4800
Ch2-V Balance | Offsets |
0 <600
‘ RUN | ‘ STOP | 4400
a Ch2-H
200
; . . . . . ; . ; . | |Char| Run Time 13 |
1 2 3 6 7 8 9 10 1 12 13 a0
Seconds |Charl Display Time ‘13 | | 94 |

ID PIT <20% (Row 6 Tube 16)




S/N GACM117864 #8

Condenser Section

File Options Recording Colors  Display Mode

5 5

Ch1 Gain Ch2 Gain Phaze Wand Go To Selu
4 4 «100 4100 350 4,']
s :
I 300
2 Ee—— —— 2 -a-
——
1 1 2 250
=] e é A A1
0 0 13 | 36 | «200
14 q ( \ Chi-Phase Ch2-Phase
- Hi_,k - ‘ ;q 4150
L]
: T .
«100
S I
s ~ -
) \ 450
) == " 2100 4100 Digplay Mode
) . \ «© «© E=o :|| 20r-1sc
) ; 5
5 4 3 2 4 0 1 2 3 4 5 5 4 3 2 1 0 1 2 3 4 5 324 | [2 | o | iEaf
F1-Hz F2-Hz =
ACh-SC “:‘ 2.Ch | “:‘ Clip Data | Inspect 12000 3000 Recording

o LI | n L b o] wels <]
U I ! ! i Zone[I || [Row [17_|| [rube[16_ ]|
[t
]
C

‘ Previous ‘ Mext | Tubelist Index

| ) ! ’—I 4800
h2-¥ Balance Dffsets |
0 1 - <600

‘ RUN | ‘ STOP | 4400
i | L | [ I o
L)

: Ll
|

1 2 3 4 5 6 T 8 9 10 11 12 13 40
Seconds |Charl Display Time ‘13 | | 348 |

- Save Data
T T T T T T T . - . . ' |Char| Run Time 13 |

ID CORROSION < 20% (Row 17 Tube 16)




S/N GACM117864 #8

Condenser Section

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Setup
4 4 A A
100 100 <€D 4,
; ;
4300
. :
I e i —
] —— = 4250
1 = 1
e }\ « A1
g s 0 13 | [z | 4200
= P
1 1 Ch1-Phase Ch2-Phase
- —— - \ K 4150
z === y
- | F———o a
ST R N \ \ «100
: ~ 1 ,
= \ \ 50
) " 2100 4100 Digplay Mode
) . | «© « E=o :|| 2xr-1s¢
. . .
5 4 3 2 4 0 1 2 3 4 5 5 4 3 2 4 0 1 2 3 4 5 324 | [2 | o | iEaf
F1-Hz F2 - Hz =
4Ch-SC Ozcn [ ciip Data _Inspect_ | Recording
12000 3000 O
X1 |1 X2 |x8 = |
o L I Il I | oo SRS R e
J ! H H [‘I Zone Row |3 Tube
; |
Il
] Chi-H -
LR R ETS——" ll+’ - ' o l1 N—— .1‘:': Ch1H ‘ Previous ‘ Next | IEbelEtndex
| ’—I 4800
X Balance Dffset: |
(1] [k, [ A i, l_ Ch2-¥ sets 00 _I
o
‘ RUN | ‘ STOP | 4400 g
0 \_ il L | Ch2-H _—
- ave ata
T T T T T T T T T T T T |Chall Run Time |13 |
1 2 3 4 5 6 7 8 9 10 1 12 13 <0 - —
Seconds |Chall Display Time ‘13 | | 882 | : :

NO SIGNIFICANT DEFECTS (Row 37 Tube 9)




Evaporator Section

S/N GACM117864 #8

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Set
4 4 ‘ q o To Setup
100 100 . I
: :
4300
: :
1 1 oy, 4250
a1 A
a =N 0 ‘ h\g 13 | [ | 4200
1 1 \ Chi-Phase Ch2-Phase
. H“HH - \ \ 4150
= \ \ <100
\ 50
4 a4 «100 <100 Display Mode
\ \ a0 «0 =Rl _| 2¢r-1sc
® s 324 | [207 | [o | =] 1y
5 4 3 1 0 1 3 4 5 5 4 3 2 1 0 1 2 3 4 5
F1-Hz F2-Hz =
4Ch-sC TYPICAL GOOD TUBE Ozcn | [ ciip Data | _Inspect | 12000 3000 Recording
| BS B4 B3 \ B2 B1 chi-v x2 —
0
: | 1| el
z R Tub
s an an aq one[1 || [Row 1 ]| |Tube[t ]
Ch1-H A
0 ’]An. — [ - ‘ Eleniogs ‘ Mext | Tubelist Index
ol | | «600
.} alance
(1] h, L~ ,| Ch2-¥ Offsets i _I
I 4400 |
_ ‘ RUN | ‘ STOP | E B
0 2N A 4 =) <00
. . ; . . . . . . ; . |Char| Run Time 13 |
1 3 4 5 6 7 1 9 10 1 12 13 a0 - —
Seconds |Charl Display Time ‘13 | | o |

NO SIGNIFICANT DEFECTS (Row 1 Tube 1)




Evaporator Section

S/N GACM117864 #8

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Set
4 4 q q o To Setup
100 100 s I
; ;
4300
: s
1 n\ 4250
) a a
0 13 | 36 | «200
1 Q Chi-Phase Ch2-Phase
. \ 4150
2 4300 4300 ZLY-15C Setup
\ \ «100
\ 50
A a4 «100 <100 Display Mode
5 \ 5 \ A0 40 [—tll] :Il 2X¥-15C
= - -
5 4 3 2 4 0 1 2 3 4 5 5 4 3 2 4 0 1 2 3 4 5 324 | 207 | o iEaf
F1-Hz F2 - Hz
4Ch-SC - 1 t :
Ozen | Oemwbaa | st | 50y o ;mdmg
o UL il i [ Chi-v [ 22 —
JLl_
i Zonel ]| [fow & ]| Jruteff ]
I j Ch1-H -
0 'Iﬂ. ., __J' N - ‘ Eleniogs ‘ Mext | Tubelist Index
ol | | <600
.} alance
L] L N Ch2-¥ Dffsets i _I
— 4400 K|
] ‘ _ ‘ RUN | ‘ STOP | E |
0 lin M A A L] o0
y 4100 S ata
. . . . . . ; ; ; — |Char| Run Time |13 |
1 2 3 4 5 6 7 9 10 1 12 13 a0
Seconds |Charl Display Time ‘13 | | 214 |

NO SIGNIFICANT DEFECTS (Row 8 Tube 8)




Evaporator Section

S/N GACM117864 #8

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Set
0 10 aelu|
4 4 «100 <100 <350 P I
: :
4300
: :
-\-\-““‘\1
q L. q 4250
e | e ' 41 41
0 % 0 13 | 36 | 4200
J L] & \ Chi-Phase Ch2-Phase
1 = A \ 150
\ «100
\ \ 50
4 a4 «100 <100 Display Mode
5 5 A D D SO
4 4 .
5 4 3 2 4 o0 1 4 5 5 4 3 2 1 0 1 2 3 4 5 324 | 207 | o | iEaf
F1-Hz F2-Hz
4Ch-SC - 1 t :
|D 2-Ch | |D Clip Data | _Inspect | 12000 3000 ;curdmg
o IL | Chi-v [kl 22 —
ikl I
Zonel1 ]| [fow (7 ]| Jrae[r ]
Ch1-H A
0 Yl #n [ - ‘ Frfars ‘ Next | Tubelist Index
ol <600
X alance Dffset:
o LIk N Ch2 | sets | <00 o
[— 4400 |
_ ‘ RUN | ‘ STOP | E B
0 I\ Iy iy £ i 200 -
—J . . . . . . . ; b |Char| Run Time 13 |
1 2 3 6 7 9 10 1 12 13 a0 - —
Seconds |Charl Display Time ‘13 | | 349 |

NO SIGNIFICANT DEFECTS (Row 11 Tube 4)




Evaporator Section

S/N GACM117864 #8

File Options Recording Colors  Display Mode

5 5
Ch1 Gain Ch2 Gain Phaze Wand Go To Set
4 4 ‘ q o To Setup
100 100 . I
; :
4300
: :
a 4250
a1 A
0 13 | 36 | «200
1 Ch1-Phase Ch2-Phase
- \ 4150
2 4300 4300 ZX¥-15C Setup
\ «100
\ 50
4 a4 «100 <100 Display Mode
. . \ . @ 0 :II 2%Y-15C
4 4 .
5 4 3 2 4 o0 1 4 5 5 4 2 4 0 1 2 3 4 5 324 | 207 | o | iEaf
F1-Hz F2-Hz =
4En =5 |D 2-Ch | |D Clip Data | _Inspect | 12000 3000 Recording
o L. l*r M. i i Chi-v [ CR N PO
[~ L YAd d i
Zonel1 ][R 5 ]| Jruere ]
A
BN Ch1-H A
1] " lrh. - ‘ Previous ‘ Mext | Tubelist Index
ol | «600
Ch2-¥ alance Offsets
0t - . s . Sz | 500 IS
- 4400 |
A RUN STOP B
T 300
0| N s A A 200
5 ata
- o4
L ; . . . . . . . . \—\—I |Char| Run Time 13 | 100
1 2 3 4 5 6 7 1 10 1 12 13 a0
Seconds |Charl Display Time ‘13 | | 544 |

NO SIGNIFICANT DEFECTS (Row 15 Tube 34)




S/N GACM117864 #8

Evaporator Section

File Options Recording Colors  Display Mode

5 5
Chl Gain Ch2 Gain Phase Wand Go To Set I
4 4 a4 4 o osemn
100 100 4350
; :
4300
2 2
] q 4250
~ i q g
0 e 0 J 13 I ES | 4200
] \ Chl-Phase Ch2-Phase
= p—— -1 \ \ 4150
. s —— 5 4300 4300
] \ <100
\ 450
4 4 4100 <100 Display Mode
. \ s \ aw a0 =] | zxrasc
. .
5 4 3 2 1 0 1 2 3 4 5 5 2 1 0 1 2 3 4 5 324 | [e07 | o e
F1-Hz F2-Hz =
ACh-5C “:‘ 2-Ch | “:‘ Clip Data Inspect 12000 3000 Recording
o s I Chi-v [ e S
- " t
o R A
- N Ch1-H . Tubelist Index
0 ‘/{' S, o o fo - Previous Next
e 4600
0 j_\ - X N Ch2-V alance | Dffsets <500 _I
. 400 K|
— ‘ RUN | ‘ STOP | 4300 ﬂ
0| I A by N 4 4200
_J T T T T T T T - - . . L ' |Char| Run Time I13—| |
1 2 3 4 5 6 T 8 9 10 11 12 13 40 R -
Seconds |Charl Display Time ‘13 | | 698 |

NO SIGNIFICANT DEFECTS (Row 20 Tube 24)




Fct Wall Fenetration

S/N GACM117864 #8

Phase Chart - Condenser

Material Tube Type oD Wall Test Type Frequency | Probe Diameter

Copper Skip Fin IE .750 .052 CROSS/DIFF 3K .5625

210
215 5

180 0

135 45
80

100-
an-f
sn-f
m-f
En-f
5[1-5
am-f
3[1-5
En-f
m-f

D-I"'I"'I"'I"'I"'I"'I"'I"'I"'I"'I"'I"'I"' o B
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
Phase (degrees)



Calibration Procedure

A calibration procedure is performed prior to an inspection, and is repeated every 2
hours, or whenever improper operation of the test instrument is suspected. Test
frequencies are selected prior to an inspection through experimentation to achieve
optimum phase separation, and amplitude response for the tube type and alloy being
inspected. An appropriate inspection probe is selected based on tube type, wall
thickness, and alloy. The inspection probe will have a minimum fill factor of 80% through
the smallest areas of the tubes being inspected. Instrument sensitivity is set high enough
to determine background noise inherent in the tube and to produce a .05 Volt deflection
for a .031 through wall hole at .25 V/Div.

Calibration Reference Standard

A Calibration Reference Standard representing a typical production run tube of the same
alloy, tube type and nominal wall thickness is used to adjust test system response. The
calibration reference standard used for the inspection of finned and internally enhanced
tubing, has been milled in accordance with the American Society for Testing and
Materials (ASTM). Standard Recommended Practices, E-243-80, E-426-76, and E571-
76. The depth of the grooves and notches used for establishing instrument response
are calculated to compensate for the influence of the fins and/or internal enhancements
used on finned tubes. Where applicable, calibration reference standards are milled in
accordance with the American Society of Mechanical Engineers (ASME), Section V,
Article 8, Appendix I.

A strip chart recording of each calibration reference standard used for the inspection has
been included in this report. Each artificial discontinuity has been identified on the strip
chart recording.




Explanation of Abbreviations

Abbreviation Explanation
ABN IND Abnormal Indication
B Bay
FB Freeze Bulge
FBH Flat Bottom Hole
FM Foreign Material
ID Internal Diameter
ID CORROSION Internal Diameter, Corrosion
ID DEPOSIT Internal Diameter, Deposit
ID PIT Internal Diameter, Pit
IDML Internal Diameter, Metal Loss
IE Internally Enhanced
oD Outside Diameter
ODML Outside Diameter, Metal Loss
ODML@S Outside Diameter Metal Loss at Support
OD DEPOSIT Outside Diameter, Deposit
PLF Possible Longitudinal Flaw
PRF Possible Radial Flaw
PSC Possible Stress Corrosion
S Support
WAS Wear at Support
> Greater Than
< Less Than
OTE Opposite Test End
TE Test End
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