y =

F N F n ‘ GV O BIONON

STV NG VO 0NN
E-:m_ _ 3NON 3vos ONIMYMO TIVIS LON OO NOLLYIIddY
ﬁ 0-2819 ﬁ 68LSL (D e /. on e crvacum soee
ATW "ON 'OMa oM WOs4 | I8 795, ¢ \;\\WLH.N?.WWM omay
HOLYHIINAD LdN [Fes] 577 | SHION3ES
uvo FTWACHedY or = oor
S11Z8 "HW2 VOMQ NVE °AS XOCRMWH LOSE AV NVR -IP “_ﬂlnu“ 'B:u.h
*3u] ‘SILVIDOSSVY ¥ WININVEE o tomass o ST
V00 Vas FrrTn ‘auo mau e Buidojaaap 1o ubissp
e i w e EARHET Bunsixs ue Buipuswwodas AQ noA isisse ueo syuswiedag Guussuibug pue sajeg Ino
] HOWHIINGS LoN [ 'ONHSWO 335 [ — v | (D 'SpPJEpUBIS 8SaY} UIYIM (B} Jou Op Spasu InoA )| “suonedldde [eoeds 10} siojesjauad
Elw [z (TVNOLLJ0 IWHITINATON)  INIGTON N0 | ———— [ —[w [ @ snbiun Auew pjos pue paufissp aaey ap ‘,SPJEpUBLS, INO 8IB SiolelldUdd 8say]
| — e —— [—'w [ ®
=2/l tH-tvE 20=1 N9
i 90" 81 JGH 4
ge [ 74 az 3
28" £€6° 87 viag
24 18 a0t vigd
[o2]] 0871 [o1°)] a
“IOBZ =N ~ WA ¥OVI8' INVHLIMATOE] EEZIG) 0s' [ 66°1 v
‘NG ‘NOLVHNIIINOD LOVINGD WONDW[L] (TNOILO SNVHITAATOS) SNIGTON INZEOIN | (D 1oN 2/ | 1aN e | zaw g | 321
"30A 00S LV SWHO I3 005 3INVASIS3Y WIIMLOTG(9] BOWHIINAS 1dN | (D $525'v/a|9s.S v | 1525 WB| AN
"NHOGIYIHE LNOHLM "NW SONCO3IS € 304 VA 008 39vIT0A LSU[E] NOLLJI0S30 50 TUNLYTONINON aw - P ' ToNws

RAETd UVISCYAAH LSIL 1S3 000'0N ONVISHLIM ST TV3S USRO[5
"Q2STH OGNV *) AL 22401 -1-TN 34 SOV LIVINOD GV NIL[E)
L2USX - V/B IMAION INIMIOIN WALV (2]

TIL-S-OD M3d TIUS SSTTWNWIS 9IE “TvmAwn[1]

TIION

_7\,U

e ———

vIQ g H - ﬁ ,: ,,,,. . vig J
LY
11
| {11

| N ol
; Ny
% %% %

dO1Vd13IN3d 1dN

65-1




P | 4 ! £ | i .
0 13S _ [ 1/Z IVaS ONMYHAQ 3TVIS ION 0d NOWYIddY
oM Awd VRGN ASSY
30-000-€-6Z | 6851 ]2 = A
AJY ON_OMQ QN WS4 13715 § gzoLas |NYHd IV @0 XD 3 0L WO T O ol LY
HOLVHLANAA =SS [2sel 1908 mm] g mm=™" ,
auva Swouav | Hw seex  ans n
0ozoze ..u_.zu ‘NOFYD T3 AVM NONMGA O%ZL INVId NIVW -E J— z_unqmwuvﬁuzmﬁ
™ S3LVIOOSSY % YINLNVAE S 'ON 1OVMINOY | uDidS 3SMEBHIO SSTINN
v @ Noovas 18N siave
NOLVOLDIS WOLROS3] W N ARG N [ O3 | E
WROLYR RNLYDINGRON W LHvd [, +-7] AD
! MOLYLINId-SSd 000-€-6L |68LGL| av | 1
N INI—O — w2 E
¥4 Q3TION INFWJOIN | ———— | — | av] ¢
— AHM 3, 3dAL M dN-MOOH TV1OId oMV 8Lf — [ — W] r
¥/ (vNoudo) 3Hsvm | ———— [easst| av | s
%/ (IVNOWdO) LNN XAH | ————  [6BLSL| &V | 9
i — TIAVO 3L OS oMV 8l | ——— | — | w | ¢
j — , Pgs U | —— | — | w8 aw L
5 3 | (NMOHS LON) AXOd3 — [— | w]| 6
99" | 0s zi/8L -z VZ-dNN ¥I-L | OS'L | £8° | 21T | SZ'L |-ZL-0SSd |  Zi-l¥ 9
09’ 0s g9/81 120-2 vZ-iNn $1- $ szl | 05 | L£T | 21l | —8-dssd 801t
123 0s 9/81 120-2 vZ—iNN bl $ STV | 0% | L8T | ZVL | —9-0SSd 90-1¥
£b 0S +/81 610-2 vZ-3INn §L- W Zih | 08" 8lT | L8| —¥-Nssd ro-ty
m or os ¢/81 610-2 ¥Z—3Nn 81— W L | 08 |81z | L8 | -g-188d £0-1y
- 6¢" os z/81 ¥10-z | VZ-iNn 0Z- Ww st | o |eet | sz | -z-¥ssd | zo-w
(N
vIa NIM— )
— wNRON | 2T N0 L HI{W |17 |V | SSd V403 9
QUYONVLS QUVONYLS V14 X3H
K7 A y H
_ 1
0 | ‘ 0
V o w 7 77, \\\\\\\Q\! A
TYNINON / \§ Z47 7 \\. 7
\@V\Fmﬁi\\ |
[/ !
7 I \\ \\ \\\ \\\\\u —
/
IS4 000'0Z (ON3 F1EVD QITV3S) ONLVY 3MNSSIUd L
'€2£9 ¥/8 ¥3d AXOd3 LM TVRALYW
"ONINIHOVA 40 NOLTTJNOD NOGN ‘I 3dAL
g “Chrs LMVHD OL "ON L¥vd aav SLL9 ER ‘'GE—d—DD ¥3d SV QALVAISSVd 38 OL SI¥vd T3S SSTINIVIS 'S Q
a a1 | 612068 6'9°2 SALON 0av £g09 | @ LeLs-x v/8 e Aedoh JvaL %
X 820188 MVH03Y % 6 'of WAL Q3aav ues 2 uu_o._-<m-_-m zmn_lmmﬂ ‘COL-S-00 HIJ 1SS £OC TTVIMALYN
ON 093 '€9L-S-DD ¥3d LSS 9If TIVINALYA
QIAO¥ddY | Ava NOLLJI¥OS3A a3 | AN | N0z :S3LON
SNOISATY ’
L Z * ¢ =



F _ N k ” v LY ON ¥30NOW

A3ane 3NON 3Tvas — DNIMYNO TTVI$ LON 00 NOLLYIIddY
- 684LS1L o onuve VI As.
umh 0-Glly ‘O "DMa “on wors | T [FFIFH 07 = \m/dw -
uva STVAONASY 0 S XEX
M e ¥ xw -
< SLIZE “MW3 ‘'CONG NVE “AS X0V 0BT LUVd NV o iﬂt« EOUDVY
» S3vyral
24 ‘S31VIDOSSY ¥ WININVEE o 13vanos Dt SanenaS T *3004 10 &\m,n .
oNO? v3is ASM SANVe er 99
Dl v e AR
m | 14-95W S06S W8 a8 1 (D
@ T I3VINOD ‘OM 02 © BU/SIs | bEbS/IbE WE €561 8V |
] £l - AXOd3 OOW —|lyw | &®
] 3 ONH-O 610-2 |[— | | [y ]
e ‘ AXOd3 — || ®
MO (%] (TUNOILJO INUHL3HUIOd ) Q300N INSHJON — |49
| - Wy | ——— |— [V | D]
3 | (TUNOILJO Y IMN B2 3NN 9~ b/E — ks — [ @®
H (WNOILJO) INN @2-dNN 91-Y4 | (8 -30v4 1048 /o€
avd| 2 2t —
5 {TWNOILAO INVHIINNATOd) CICTON ININJOIN|: 9
{0be Va1 /820 NOdI) AXOd3| §/
610-2 ONIN-O| b)
— =
AXOd3 Q3QTOW| &)
LOVINCO MY O2 ‘MU 81 ‘oMU i s (2)
155 91 TS 14-95W[{1) . o 2 g
NOILDINOSIQ HO 3IMNLYTINIWON [EM oHL gznd €
"SNOIL SNI ONIL [
X oMy 02 #6(
g oMy 1 # € () 1 NOUVHNOIINOD LIVINOD (E]
m 16092 “W-TIN HOVTE * NVHL3HNATOL VI3 LYW [§]
‘€92 -$-0 0 MY TIIUS SSTINNIS PO * IWRIAUVW [Z]
*0p8 VN /628 NOJ3 * TYRIALYN )
“4226X YA ONIQTON IN3MION TWIAVW ] () ™
— *OMNA 0L ‘N-UNNE TYIMILVW [B] i
*8b2 - SX ¥/8 AXOd3 QIOM04NIZY SSVI9  HILWW [T ~ — “XYNQg-g %
6026k - 9- TN H¥3d GV 0109 © AGTIV M34d0D IWIMALYW [7)
‘€92-$-00 H3d 13US SSTINWLIS SIf TWIMILYW [T]
‘310N
o " XYW 001 | ° o
m e - . VN :
— N
]
!
@ ) ®
‘L vz- ano-§ t\
9¢'2 |
a a
P 1379 Z] O3ION Q3SIA3 £986 093 43 .
sa [Bays] [ EhA ASSV + 14-OSIN
| 3a  sr'sriom "6] Q3ION OQv Iyl 09343uNNE
s'q [B 18YKO 4300V €561 093 338[ W/ |

SNOISIAIN
! z 4 £ v






SEACON SEACON
dldviahicleld PRODUCT DATA SHEET - PENETRATOR dldviahicleld

SREJAJCJOIN]

Optical Fiber Penetrators

Single Channel Opfical Fiber Penefrafor

Description

SEA CON Advanced Products single optical penetrator utilizes a modular concept which can be
configured for specific customer requirements. Fully field installable and serviceable, this new design is
rated internally and externally to 10,000 psi and exhibits excellent optical loss characteristics of better than
0.1dB with a back reflection of less than -55dB.

Key Features

e Single or multi-way fiber-optic penetrators or e Provides a low-loss optical feed-through
“optical feed-throughs” rated internally and externally for up to
e Qualified up to full operational differential 10,000psi
pressure rating of 690 bar (10,000 psi) which is e Optical insertion loss of better than 0.1dB
equivalent to 7,000m (23,000 feet) e Optical back-reflection of better than
e Qualified with SMF-28 fiber but suitable for -55dB
other single-mode or multi-mode fibers e Modular optical inserts
e Boot seal, bend relief on entry and exit ¢ Field installable and serviceable
Suitable for use as a pressure barrier between a e Operating temperature range rated from
1-atmosphere housing and external pressure -60°C to +85°C (-76°F to +185°F)
environment
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Design Ratings

e Qualified to full operational differential pressure e Optical insertion loss of better than 0.1dB
rating of 690 bar (10,000 psi) which is equivalent | e Optical back-reflection of better than

to 7,000m (23,000 feet) -55dB

e Suitable for use as a pressure barrier betweena | e Operating temperature range rated to that of
1-atmosphere housing and external pressure the optical fiber, in this case SMF-28 rated
environment from -60°C to +85°C (-76°F to +185°F)

Qualification Testing

Example of qualification testing for 7793-102, as recorded in SEA CON°® Qualification Test Report
SC-ENG-1026.

e 24 hour 15psi Helium leak testing, in air
e 24 hour 15psi Helium leak testing in water
e Helium leak rate qualified as less than: 1x10° mbarl/sec

e Differential pressure testing and cycling to 690 bar (10,000 psi) to verify internal and external pressure
integrity and optical performance

e Pressure and temperature cycling

o 30 pressure cycles, 0 to 180 bar (0 to 2,610 psi)
20 temperature cycles, -25°C to +40°C (-13°F to 104°F)
All combinations of pressures and temperatures

o O O

Helium leak test before and after tests
e Environmental stress screening (vibration):

20 - 80 Hz @ 3dB per octave rise

80 -350 Hz @ 0.04 g° / Hz

350 - 2000 Hz @ 3 dB per octave roll off
Double sweep for 10 minutes

0O O O O O

Excitation direction vertical
e Optical Performance:
o Average attenuation, over 1310nm and 1550nm, in both directions: -0.06 dB
o Average back reflection, over 1310nm and 1550nm, in both directions: -58.6 dB

Track Record and Reliability Data

e Over 300 fiber-optic penetrators have been supplied to customers.
e These now have accumulated operating hours of greater than 4 million hours.
e These have a Mean Time Between Failure of better than 900,000 hours.
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