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8.1 Austenitic Materials / White Metals BBG{547%lL, BE&ERE

In accordance with British Standards, each application shall require a specific procedure relevant to the grade of material, thickness range and
configuration that is under test, in addition to this, a specific reference block will need to be manufactured from the same grade of material, curvature
and configuration as that under test, this will have artificial defects that will be used as a reference, Storks Technical Authorities shall be able to draft
and approve specific procedures as and when required during the project.
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8.2 Specialist Inspection — Automated UT 4S5 E- B 5B A il

Some of our clients request that we use Automated Ultrasonic Testing to inspect Stainless Steel and Inconel Welds without removing the weld caps.
BN —EEREXRKIERABMER KON UNENIIRESR S SIRE, MASERIRIEEE.

To support our clients, Stork has developed a new technique that uses transmit-receive longitudinal (TRL) Phased Array wedges to inspect the weld
volume and bevel, Shear Wave Phased Array probes to inspect the weld bevel for lack of fusion and Creep Wave probes to detect surface and near
surface defects. Due to the creep wave probes producing multiple types of ultrasonic waves, the probes are usually gated to only use the creep wave.
After some experimenting, Stork decided to create an additional group to use the longitudinal wave from the creep wave probe (transmit and receive

from the same side) and display it in a Time of Flight Diffraction (ToFD) format for easier interpretation and data correlation.
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8.3 Phased Array Ultra-Sonic Thickness (PAUT) Nozzle Scanner
tRI=PEE R ERE (PAUT) IR EIIHE(Y

Fast, accurate and highly efficient, the PAUT Nozzle Scanner was developed mainly to cater for Phased Array UT
inspection of Pressure Vessels during the fabrication stage and in service Inspections which required Code Compliant
inspections of their Nozzle welds.
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Scanners are widely available for the inspection of pressure retaining seams where there is access to both sides of
the weld, what is not typically available is a scanner that is able to circumferentially scan a nozzle in a mechanised
system keeping a fixed distance between the nozzle weld and PAUT probe. When performing Ultrasonic Weld
inspections there is a code requirement to perform the inspections using a fixed mechanized system (no probe
rotation allowed) ensuring that the ultrasound passes through the weld perpendicular to the weld centreline greatly
increasing Probability of Detection (POD). Magnetic rollers attach to the nozzle itself while the encoder is fixed to the
magnetic wheel housing using the nozzle wall to encode the scan distance accurately around the nozzle
circumference. This allows for accurate defect measurement when marking up the location of non-compliant
welding flaws.
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Client benefits include Z P87 :
= A greater inspection accuracy reducing shop floor hours repairing indications otherwise
complying to the code BARMECERE, R/DFEEILIERE, HERFSHTEHER

= Code compliant inspection FESILEEHIFRR

= Faster inspection time due to ease of setup 4FFSIEEATE], FH{ELLE

* No need for scan offset rings to be fabricated by client AEEPEHEFHIENREE
7N

* increased POD IENFGMIAVEEER
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8.4 Digital Radiography #{=F8i%%
Stork has worked closely with GE to develop its capabilities in Digital Radiography and we are currently using GE Digital
Panel Plates on our inspection contracts. By using this technique with close proximity radiography, we are able to
reduce the exclusion zone and shot times are reduced to less than a minute, resulting in reduced impact to asset
operations. The benefits of this method include:
stork SGEZNS{ELAR RHELFIHELIRBL EAEEND, RIBERESREPERGERFER. B EHBIR
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= Shorter exposure times (Less than one minute) SEfEHIIESEATIE] (VDTF—8h)
= Real Time Applications SERT Nz FH
= Use of analysis tool and defect recognition software {7 T EFIGFEIR B4
= Improved detail detectability BUHAIZRT ol #&1E
= Enhanced SNR and linearity SF3BAYSNRFIZLIEE
= Reduced inspection time as no chemical processing of film is required EfEHIRENATE, EAREEIIRHITHW
=i
= Eliminates processing chemicals hence safe for environment ;BRII L F R, BXHERE
« Digital image enhancement and data storage Z{FE{GILBFIEUETRNE
« Higher productivity B4
= Portability [
= Increased dynamic range enables multiple thickness to be inspected in one shot
EINNESER, 2N EETLSEE— MEL
« Immediate feedback straight to laptop in real time BIRT iR, EIEZFIEICANEN
= Reduced barricade time on units to inspect for optimised process J/> 7 IRERVEMATE, LSBT TE

8.5 Phasor DMZ&&E DM

Stork has developed an internal course in accordance with our SNT-TC-1A written practice where each inspector will receive a Phased Array Level 2A
certificate.

StorkiRAESNT-TC-1ABESLELHIE 7 AERRE, B MOBERIGIRSEEM2ATIET.

Phasor CV/DM combines a phased array imaging device and a conventional flaw detector within one instrument, with a phased array probe which
allows significantly increased confidence in corrosion inspection data. Compared with traditional thickness gauge and flaw detector inspection, it
offers much better probability of detection of corrosion pits and faster, more reliable scanning.
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8.6 M SKIP™

Stork is curently qualifying ESR Technologies’ M-Skip™ ultrasonic technology to inspect for defects
obscured by the following features:

StorkXJESREZARRIM-Skip™ BRI T 7 EMEN, KiCEBHERAILA T ISREHSE:

= Pipe supports BEXZZE ; = Pipeclamps BBz 28

= Pipework and pressure vessel saddles and compensation pads [EJIZE884EE, ¥MEED

= Piping trunnions BB E4H

M SKIP™ is a medium range pitch-catch (transmission) ultrasonic technique with the key features:
M sKIP™2—fprh{Epitch-catch ({&4) BEERA, EESRE:

« Up to at least 1m probe separation 3Rk [BJFEA/NF1m

= 100% wall coverage between the probes IR Z |8]100% VB2 BB =

« Detection and sizing of wall loss defects. BEFRIERFEAIFEIFISD IR

» Suitable for inaccessible geometries and fast screening & FASBIAR LA FZARFO IR TFi%

» Quantitative information on extent of wall loss BEHRSEEIRIEEEE

» Uniform wall thickness measurements 335 E2[E &

* Upper bounds on wall loss of localised areas [FEBXigAYEER IR

Tx Obstruction Rx

8.7 Pulsed Eddy Current Testing (PECT) Bk/Hi@imt&ill (PECT)

Pulsed Eddy current is a proven technique that provides the ability to measure steel wall thickness without
contact between the instrument and steel, the main advantage of this being that coated or insulated parts can
be inspected without having to remove lagging, paint or protective coatings etc. PECT is an effective solution for
Corrosion Assessment and Wall Thickness measurements.

fomime — MRS, BERARBERMINGKERRAER NUSNEE, EEEMBET
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Key advantages BRI :

= No requirement to remove lagging, coatings or protective materials such as weather sheeting
RERERIBRAEL. RESBHIFME, mHEMErRL. EREE

= Surface preparation is not required. NEEREMIEF

= Steel thickness measurement range from 4mm to 50mm $X7K B ESEE M 4mmE50mm

= Temperature range from -100C to +500C ;RESBEI M- 100cE]+500C

= Very good reproducibility of repeat measurement +/- 0.05mm SSFEEME+/- 0.05mmEBIVMEIEE T




8.9 Remote Visual InspectioniZiE Rl EiSE

8.8 PACE — ACFM 12l AR
) ) ) . . . . Increasingly, operators are employing Remote Visual Inspection (RVI) techniques to give information on the external condition of piping,
The ACFM technique is a non-contacting electromagnetic technique for the detection of surface breaking vessels, tanks and structures so that this can be used to make engineering assessments of the integrity status of the parts inspected.

defects in conducting materials. The ACFM probe induces a uniform electric current into the material High quality images can be captured in a variety of ways (2D still/video, 360 degree still/video, IR cameras, CCTV, drones, crawlers,

being inspected which then produces a magnetic field which will disturb and flow around the edges of a telephoto lenses from static positions, periscope camera to name a few). Stork deploys a number of these technologies, many
controlled wirelessly, to establish the condition of plant that is under scrutmy

defect fpresent. BEARSRES R BIRAMGE (V) ATRUEE. B KSR ORER,
AR HATOASSHIAINRRKISHIARI, (o R ESSR | SR (1R BN, UL MALS. MCRISERL HE85.

RS INIERIEI R, AEF=E— LD, StorkERE TRSIXHFAIRAR, HPFSRBETEEHR, KEIMEMNT BRE,
Typically an RVI is looking for a variety of defects such as BRESfitE B IS E a3 HH SThiERE, 40

= Mechanical damage (impact, movement, buckling, bending, loose, worn, broken, missing parts, cracks and
tearing)

iRl (B, %o, WK, SH, 08, BR, &, BoEKX, RIEMNRLUR)
= Loss of containment (weeps, seeps, leaks, fugitive emissions from flanges and PSV’s)

IHlRE (B, Bk, R, E=1E5THEREIPSV)
Bineli Ids e = Environmental damage (corrosion extent, type, severity, coating, cladding dis-bondment, scaling,

P'Pe mccia/we S ?‘L £ sasapEr staining, debris, heat damage, wind damage, water ingress and ground movement)

ainted / coated structures iisss il ISIERRRORIR (BIRISEE, FETiREL, FREREE, AR, BRI, 3, RE, B, MR

= High production rates =2 G5, RUR, BKFIMEEE)
= Damage to the environment (extent of spills and contamination) JIFRERIAEIR (HERFI S RIEE)
= Third Party interference (unintentional effects from other activities, deliberate acts of theft, vandalism

PACE — PDF Field Reports from inspections are instant, showing defect size, length and depth along with . — e ., = \
" s o ) . i 2 2 2 and terrorism) SE=F T (LB MEIES, SENEHTA, BIAFEHEN)
the ability to take a photograph to insert into the inspection report.

PACE-POFFRURESREIAIN, BrGHGRTAD. KERIAE, FEALEHOR A R | AT o e curorsens okl e s (B ARSI

PACE Applications PACERZFH :
* One-person operation — Af{EAl
* Rope access inspections BZHIFIGE
= Topside offshore / onshore structures
BF LE/bk L4
= Refinery piping and vessels ¥RHENE N S8
= Cranes and towers FCERA| 21522

o
APCE — ACFM is 75% faster than conventional surface methods with no requirement to remove the 8.10 Drone Inspection?&kﬂlﬁﬁﬁ
coating. The accuracy of depth measurements of surface breaking defect is also improved. The portability
of the solution and the immediate generation of the inspection report improves efficiency by reducing At Stork we use drones across all of our global inspection regions for a large variety of workscopes. We have introduced this method of
work times. inspection for scopes which cover flare tips and vent stacks, undersides of platforms and bridges and internal inspection of boilers. In

| . | the UK Stork was recently contracted to conduct a structural and coating inspection of an offshore drilling derrick. After assessing the

U 17 373 B | = HeieE

APCE - ACFMI:M?@EE’J;EELEEEIZE &15% ' Z— g%[‘?l?@a T Z%EW%HBHI*EIMEE’J*E remaining Fabric Maintenance scope on the asset Stork commissioned a third party to deploy its ROAV to allow for a full assessment of
f"o ﬁl%j\j_*ﬁ’ﬂg}% E*DEIWJEEEE’J* ﬁjﬁ ' /)_2 \I1’EET|E—'.]|T|'H l%ﬁ&%a the structure and coating condition of the drilling derrick. The inspection involved accessing areas that would have been particularly

challenging and time consuming for traditional rope access and scaffold inspections. By managing this workscope and using this
technology, Stork delivered a quality service with improvements in time, costs and safety.

fEStork, FAVESIKIBRGEXEFERAAN, BTSMSENITIFeE. BRI EaEXE. HE.
FEHFRIEELARRIPAEMEISEETERRNEANMGIES X, ERE, StorkmimkE 7 X8 LisHHRHET
SEMRENE. REFRINKE T EANSREENHFROE RIS AR, BEE
Bz TIRCEFMERZIAN, StorkfERf(a, AL En R T SRENRS.




8.11 Technical Authority Support AR5

Stork employs a number of NDT Level 3s to assist with technical support and with a range of combined
NDT experience. Stork’s TA covers all of the below and more:
StorkfE{f 7 KB =R E A RPN SHFFHHIT—
LB T LTRSS

PCN Level 3 PCN 483

BRI TARGNERESLI, StorkBYRA

» UT welds, Castings and Forgings BiafliBARINIEIERE. SISk

= UT of austenitic stainless steel welds BaBA RN AYER EGIRAsAINIESE
» UT of white metal Bali@FERIXNEEERE

« ET welds, Casting and Forgings ETIEHE, $HERNENS

« Radiography, Digital and Conventional J259%%, Z(FFIEM

= Magnetic Particle Inspection 401636

« Liquid Penetrant Inspection J&{ANSEHE

» Condenser Tubes /PR E

* Phased Array 1B¥&fF K17

= Time of Flight Diffraction AS[&4iT87

ASNT Level 3 ASNT Z£45%3:

= Electromagnetic Testing EBR4NNL

» Liquid Penetrant Testing #{ANSIEIAL,
» Magnetic Flux Leakage ikl

* Magnetic Particle Inspection BZ# 3R

= Radiographic Inspection §1£:BRIEELE
= Ultrasonic Testing #8752,

Stork has developed a robust written procedure with regards to certification and qualifications of
personnel written to BS EN ISO 9712 and SNT-TC-1A. Experience dictates that often one method of
inspection in isolation is not always sufficient and will need to be supplemented by another
complimentary inspection technique. Stork has the ability and knowledge to provide various methods in
order to overcome many challenges.

X3FBS EN ISO 9712FSNT-TC-IAMBR ARATAIERIRNE, StorklE T —EXENIREER. fl%K
B, BER-AINELDEZAASERON, FTEAS —MEAMICERARIMLANTE, StorkBEEN
FRTRIREEMGE, LSRITSHkEE

8.12Accreditations & MembershipsiAIE& S R

One of Stork’s core values is to excel at the quality of service we provide which will save our clients time
and financial resources through our efficiencies. In order to substantiate these values, Stork are fully
accredited to:

StorkBIZIMNMBEZ —RERTERIMRHINIRS RE, BIIH(IBETL EZPHNEIES T TR,
ATERFHNE, storkiBRILATIAT:

= UKAS Accreditation for ISO 17020 for Integrity and Inspection (Type C Inspection Body)
» UKASTAB]ISO 17020195 B M FNG L0 (CEAGIOHIAT)

=1SO 9001:2015

= 1SO 14001:2015

Stork are active members of the Joint Industry Project (JIP) HOIS which has been running for more than
30 years. We actively participate in a number of trials and tests in relation to NDT Inspection technologies
along with other industry bodies such as;

Stork;ZEkE TAVIRE (JIP) HOISHYEERAY R, iZINE BEIE1T 73085, FAIERFIHGN (NDT)
RARS S SR iIE, FSUTEREE:

= 0il & Gas Operators and Energy Producers il RASIZE BFIECEE "
= Non-Destructive Testing (NDT) service companies FiRFEN (NDT) fRSZ NS
« NDT equipment vendors FoHRIE MG R A B

= A regulatory authority (UK HSE) EIEH144 (FEHSE)

The HOIS vision is to improve the effectiveness of in-service inspection by:

HOISH BtREIEE LA T S iA RS A - KA R B

= More reliable in-service inspection — better detection of in-service degradation
BRI AR 1058 — — AR = A ‘

= More accurate measurements of remaining wall thickness S /ERRANIEFIFEEE

= Providing asset owners with improved information on asset condition
NEFEERMMRIERE &M

* Reducing leaks and near misses /> B &5t R{FH A E] gett =

The accreditation cited earlier and the membership to HOIS reinforces Stork’s commitment to providing
our clients with an approved quality service utilising the most advanced techniques in the market.
SERTREIHPAIERIHOISHIS RBHEEINSE 7 StorkfU&iE, BIFIAHZ ERAHRAR, FEA]
= PIREEIDATTAYARIRS




