1
PAYESH SANAT NOVIN

Corrosion control and
technical inspection equipment







About Us
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Payesh Sanat Novin Co. (PSN) is established in
1999 as an engineering and contracting company
providing cathodic protection services to oil, gas,
petrochemical, water, power, and marine industries.
Since PSN started up, it has gradually expanded its
services into corrosion management and other
corrosion mitigation technigques by gaining
extensive knowledge and experience.

Qur team at Payesh Sanat Novin has always helped
clients prevent the destructive effects of corrosion
and subsequent damages by providing consultation
based on the industry’s most updated knowledge.
We also offer corrosion management strategies,
keeping corrosion processes in the pre-activation
phase and preventing them from entering into the
active phase.

Since 2019, PSN has started cooperating with
reputable international companies to expand its
business into pipeline inspection by using intelligent
Pigs. Being a knowledge-based corporation, PSN
has commercialized many great ideas in its field and
has produced industry innovations.
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Material Coating Electrolyte (mA/m2) Ref

s0il 20-25 IPS-E-TP-¥20(1)
: Uncoated Sea water (with resistivity up 0 - 130 IPS-E-TP-82(1)

Mild Steel . | to 25 CL.em) > 'BS EN 12495

Tape or coal tar/bitumen . s
Fusion bonded epoxy All types of Soils 1.25 IPS-E-TP-82041)
3 layer polyethylene All types of Soils 0.25 IPS-E-TP-%201)
Steel Rebar | Uncoated concrete 2-20 EN 12696

Pure copper Uncoated soil 1] GSEPCOR 110
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Alloy Electrolyte Min. negative | Max. negative | Standard
potential potential
Soil and water -0.85 Vg~ =
Low carbon steel pipe Soi1l and water at T > 60 °C or soils consisting of 095 Vess i MACE
SREB ’ SPO169
Stainless Steel Piping Soil in in neutral or alkaline conditions -0.45 Visg -
;::zr:;k:“bm'ged e O8] Natoral waler 0BV | -1 Vi ::0(5:3
Soils and waters in all conditions except those | 0,85 Vesr
hereunder described i :
Soils and waters at T = 60 °C =095 Vg
Carbon steels, low Soils and waters in acrobic conditions at T < 40 °C 075 Visg
alloyed steels and with 100 < p <1 000 2-m ;
iron Soils and waters in aercbic conditions at T < 40 °C
s with p > 1 000 Q:m 0,65 Ve
Soils and waters in anaerobic conditions and with
corrosion risks caused by Sulfate Reducing Bacteria | —0.95 Vese
activity determined 180
Austenitic stainless steels with experimentally | 15589-1
PREN <= 40 (PREM; pitting —0,5 Vs
resistance equivalent number)
Austenitic stainless Meutral and alkaline soils and waters at ambient 0.3 Vs
steels with PREN = 40 temperatures : :
Martensitic or austeno-
ferritic {duplex) =0.5 Visg
stainless steels
ngfazmd pece Soils and waters at ambient temperatures j?j ﬁ:::
Immersed in seawater (Acrobic environment) with 08 Ve ™ 11 Ve
. salinity of 3,2%-3.8% and resistivity of 30 .em o o
Carbon steel pipe Immersed in seawater {Anaerobic environment)
with salinity of 3.2%-3.8% and resistivity of 30 | —0.9 Vs =1.1 Ve
flom
Austenitic stainless steel pipe , g e phels
with Nege W 40 (Npgg = %Cr + E‘;\S’:&; n"-:'lth salinity ﬂrlzx&’.;j_ﬁfr’e and resistivity 03 Vaer 11 Ve ilsf::s}:-;q_z
3.3 %Mo+0,5W) + 16 %N}
Austenitic stainless steel pipe, | Seawater with salinity of 3.2%-3.8% and resistivity 0.5 Viea 11 Ve
Mg <40 of 30 £.em ' i ’
fﬁﬁliiﬂi:ﬁ?:l?ﬁ a{}u:.’; S-n?uwaler with salinity of 3.2%-3.8% and resistivity 0.5 Ve 08 Ve
) of 30 L2.cm
steel piep
Soil or water At temp. below 40°C -0.85 Viesp -
Soil or water At temp. higher than 60°C - 0.95 Vs -
In anacrobic media with high activity of sulfate 095 Viss .
Unalloved and low reducing bacteria and Sulfate ' o
alloy lerrous materials In aerobic and in anaerobic media with low activity 085V i
of sulfate reducing bacteria and sulfates g
In sandy soils with resistivitics greater than SO000
-0.75 Ve i
ohm.cm IPS-E-
Stainless steels with a chromium | Soil or water At temp. below 40°C = 0.1 Vigs - TP-520(1)
ﬁ:;;ejzhlgihbi:::ghtl . Soil or water At temp. higher than 60°C “03 Yesg 5
Copper (coppermickel allovs) Spil or water 0.5 Viegn -
Aluminum Soil or fresh water = 0.95 Vigp -
Aluminum salt water - 0.9 Vg -
Steel in contact with Concrete So1l or water =0.T5 Vs -
Galvanized steel Soil or water - 1.2 Vs -

* CSE: copper/saturated copper sulphate reference electrode
** SCE: silver/silver chloride reference electrode
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|Einstanofil~| Edecayed off [2 100 mV

1100

—h
]

1 Dy
To00

Fipe-to Electroiyte Potential (-m\)

mu 1 1 1 . 1
o 1 2 3 4 &5 6 T 8 9 10
TIME PERICD

{May be seconds. minutes, hours. or davs)
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Corrosivity Rating Soil Resistivity (€.cm)
Essentially non-corrosive - =20000
Mildly corrosive 10000 - 20000
Moderately corrosive 5000 - 10000
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Environment Anode Diameter Anode Length Current Qutput
(mm) (mm) (amps)
Coke, Soil & freshwater 19 1220 7
' 25 500 4
25 1000 8
25 1220 10
25 1500 | 1z
31.75 1220 12
Seawater 19 1220 45
25 500 25
25 1000 ' 50
31.75 1220 | 75
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Environment Max. current Density (A/m?)
Carbonaceous backfill 50
‘Calcined petroleum backfill 100
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Brackish water 100-300
Sea water 600
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NOMINAL DIMENSIONS OF SOLID RIBBON
(1) (2)
Width 6.35 mm 12.7 mm
Thickness 0.635 mm 0.5 mm-0.6 mm
Surface area of Ribbon 0.014 m*/m 0.0264 m*/m
il gl jlgy laduins
TITANIUM CONDUCTOR. BAR DIMENSIONS
Width 12.7 mm
Thickness 0.9 mm
uls MMO 31 29,5 Gluse diuils
OPERATING CONDITIONS
Current output (mA/m) |Current density(A/m?)| Lifespan (Years)
Fine Sand (1) 42 3 50
Fine Sand (2) 76.2 3 50
/
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Anode Diameter Operating Condition Current Qutput (A/m)

Soil (without backfill) 0.47
3 mm Soil (with backfill) |
Fresh water 1

Sea water 5.65

Soil (without backfill) 0.24

b5 i Soil (with backfill) 0.47

Fresh water 0.5

Sea water 2.83
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Anode Width Anode Length 7 Current Density | Current Output
condition
20 mm 50 m Concrete 110 A/m? 5.6 mA/m
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A(mm) | Bimm) | C{mm) | Surface Arca(mm’} Weight (kg)

ms | sp | | 160 14.5

915 | 635 | =0 i 200 223

915 | 76 | 102 [ 230 il4

1220 | 51 [ Te | 200 19.1

1220 | &35 | 90 | 250 256

1220 | 76 | 102 | 300 . 40.9

1525 |__§I | 76 ! 250 2.7

1525 | B35 | 90 | 320 35.9

1525 | 76 | 102 | 380 30

1525 | 115 | 115 i 550 99.1
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Density | Electrical [ Output current | Anode Consumption | Maximum Operating | Probable Utilization
{gricn’) | resistivity (uikem) | density (Am) | Rage (ge/A.year) Voltage (V) Factor (%)
T-7.05 | 72 I0- 36 250 1000 50 50 -9
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Element Marine Type wt. % |
Al remainder
Zn 2.53-575
In 0.015 - 0.040
Cd 0.002
Si 0.12
Fe 0.09
Cu 0.003
Pb Na
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DNVGL-RP-BA0T 3 fastiuwl Luluwl s posiasgll 3T ciliadulis

| Environment | Electrochemical capacity (Abkg) | Closed circuit potential (V) Max Efficiency (%) |
seawater 2000 i -1.05 85 % i
sediments | 1500 | -0.95 B5 % |

| Weight (approx.) Length (mm) ~ Width (mm) (approx.) Height (mm)

inlh | inkg La Le Wh Wt H
9 4.08 304.8 406.4 63.5 B89 | 635 |
18 | 816 508 635 76.2 1143 | 63.5

26 | 1179 609.6 736.6 114.3 139.7 63.5

34 | 15432 914.4 1041.4 76.2 127 63.5

B7 39.46 1384.3 1574.8 101.6 114.3 95.25

101 45.81 1955.8 2133.6 101.6 114.3 85.725

135 | &1.73 1828.8 2133.6 177.8 203.2 76.2

245 | 1113 2286 2590.8 171.45 18415 | 101.6
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Weight (approx.) Dimention (mm)

in lb ke | W H La Lc
27 12.25 | 35.56 35.56 12192 | 1752.6
50 2268 | 508 50.8 12192 | 1752.6
60 2722 | 508 50.8 1524 2057.4
70 3 | 635 63.5 1219.2 1752.6
100 4536 | 635 63.5 1524 2057.4

algl b Sy g3 53515 g (525l ole Sutlad

; Bare Packaged
Weight (approx. ) [Hmension {mm} Weight (kgh  Dimensions {mim)
mih ik  Widk  Height ~ Longlh o (approx) = Dis. Ly

15 680 | 3556 | 3556 | 762.00 | 22.68 | 127.00 | 96520
15 | 6.80 | 50.80 | 50.80 | 381.00 | 22.68 | 15240 | 609.60
18 | R.16 | 35.56 | 3536 | 91440 | 31.75 | 127.00 | 1092.20
30 | 1361 | 50.80 | 50.80 | 76200 | 31.75 | 127.00 | 96520
33 | 1497 | 3556 | 35.56 |1524.00| 4536 | 15240 | 1651.00
48 | 21,77 | 50.80 | 50.80 |121920| 4536 | 15240 | 1473.20
60 | 27.22 | 50.80 | 50.80 |1524.00| 5443 | 15240 | 1651.00
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Weight (approx) _ Dimention(mm)
inlb | inke | W H | Lo | Le | A
26 11.8 114.3 57.15 ] 355.6 482.6 381
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Weight (approx.) Dimension (mm)
inlb in kg | W L H
5 2.27 _ T6.2 2286 31.75
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Element Marine Type wt. % (DNV-RP-B401) | Soil Type wt. % (ASTM B 418)
S e I

Al 0.10 - 0.50 < 0.005

Cd <0.07 < 0.003

Fe < 0.005 _ <0.0014

Cu < 0.005 = 0.002

| Ph o < (.006 | {_EI__._!'._]?}

Other elements, total Na <0.012
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Environment _ Density (grfem’) _ Electrochemical capacity (Ah/kg) _ Closed circuit potential _ Max Efficiency (%) |

R (. 780 S 57—
seawater 7.14 780 ! -1.00 Vssc | 90 %
sediments 700 | -0.95 Vase |
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Bare Packaged

Weight (approx.) Dimensioni mim} Weight (approx.)  Dimensionmm)
inlb | inkg A | B | € | inlb | inkg o | E.
5 2.3 90 | 95 203 17 .7 140 355
9 | 41 90 95 | 32 | 27 | 122 | 153 432
17 g X o0 95 fu) 45 20.4 165 735
20 | 90 | 70 | 75 | 1440 | 70 | 318 | 140 | 1675
32 14.5 140 | 95 505 T0 | 31.8 203 711
40 | 181 |90 | 145 | 1525 | 100 | 454 | 165 | 1675
48 21.8 140 145 TH5 100 45.4 203 965
(it} 2712 110 1040 1525 126 57.2 178 1625
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_Approx Weight Dimension (mm)
in kg W L. | H
0.3 100 100 20
0.5 100 100 a0
0.7 100 100 40
02 100 i) 20
0.4 75 T0 40
12 150 150 30
1.6 150 150 40
2.8 200 200 40
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Anode Type Density Electrochemical Closed circuit Max Efficiency
f_gr.-‘cm3} capacity (Ah/kg) potential (Vise) (%)
High potential 1.54 1200 -1.7 50 0%
Normal Potential 1.74 1200 L5 "
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Type | Size Bare |  SizePckaged |  Cable Weight
Doutble 2 No 35+35%1525 ey 165mm Dia * 5wt |
12 mm Dia. M. core extending 25mm at one end 1700mm length ~~ XLPE/PVC .
: | No35%33%1525 o'wr 120mm Fa * 1%25 mm?
Single ; : i 35 Kgs
12 mm Dia. M.S core extending 2 5mm at one end 1700mm length XLPFE/PVC
1590 (SHOLE LS i
G i e g
 Composition Zn Cu Al Fe | cd Fb | Others
% Remainder | <0.005% | 0.10-0.50% | <0.005% | 0.025-0.07% | <0.006% | 0.10%
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(BS EN 60228) la IS S Sl wuglia ilelibi

Minimum number of wires in the conductor Maximum resistance of conductor at 20"C
N:rr:::_s } Circular E;’mw;q:ﬂm Shaped Annealed copper conductor Aﬁ?ﬁfmm
s;tbq:liﬁ:l'mlz
R Cu Al Cu Al Cu Al Plain wires (£2/km) Ntcwl conted m:«;li};m‘
wires (£0km) (S/km)
0.5 7 s - o | = | = 36 6.7 P
0.75 7 3 = 5 | = F 245 4.8 E
1 T - - - - - 18.1 18.2 -
1.5 7 = 6 T | - 12.1 12.2 -
2.5 7 F: 6 | | & 741 1.56 5
¢ 1 2T -1 6 [ -1 -1T- 461 470 -
3 7 . 6 " : 3.08 311 .
10 7 7 6 6 | = . 1.83 1.84 3.08
16 7 7 & 6 | = 5 1.15 1.16 191
25 i 7 6 6 | 6 6 0.727 0.734 1.20
33 7 7 6 & | & 6 0.524 0.529 0868
50 19 19 & & | 6 & 0.387 0.391 0.641
70 N 12 2 | iz | 13 0268 0.270 0.443
93 19 149 15 15 15 15 0.193 0.195 0.320
120 a7 37 I8 15 1% 15 0.153 0.154 0.253
150 37 37 18 15 | 18 15 0.124 0.126 0206
185 37 37 30 ab | 30 30 0.0 0.1 0.164
240 37 37 34 E 30 0.0754 0.0762 0.125
300 61 61 34 30 | 34 30 0.601 0.0607 0.1
400 &1 &1 53 51 | 53 51 0.0470 0.0475 0.0778
S0 &1 61 53 53 | 53 53 0.0366 00369 0.0605
630 3 91 53 53 | 53 53 0.0283 0.0286 0.0469
800 91 91 53 51 | - s 0.0221 0.0224 0.0367
1000 o, [ st} s P 1 - ] - 0.176 o1y 0.0291
1200 b 00151 0.0151 0.0247
1400 * b 0.129 0.0129 0.0212
1600 b 0113 0.0113 0.0186
1800 * b 0.0101 0.0101 0.0165
2000 b 0.0090 0.0090 0.0149
2500 0.0072 0.0072 0.0127

*  These sizes are non-preferred. Other non-preferred sizes are recognized for some specialized applications but are not

within the scope of this standard,

¥ The minimum number of wires for these sizes is nol specified.  These sizes may be constructed from 4, 5 or 6 equal

segments (Milliken),

¢ For stranded aluminium alloy conductors having the same nominal cross-sectional area ps an aluminium
conductor the resistance value should be apreed between the manufacturer and the purchaser.
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Mominal cross- MNumbser : Signal Allpable
scation Gy of Diameter of strands (mm) Acsl E;f’m*?f“h"n e Current (A)
Copper Conductor Strands (Kg/Km)
75 1 | 1.78 249 22.2 18
1 | 0.0808 0.00513 331 20
4.0 7 | 0,55 3972 36.1 24
1 | 01019 0.0081 6 5.26 i
6.0 7 | .04 595 54.0 31
1 | 01243 0.013 837 _ 0
10 7 | 1.35 L0.02 90.8 42
7 | 0.0612 0.0206 133 55
16 7 | .70 15.89 145 56
7 0.0772 0.033 21.14 70
25 i = | 214 o 25.1% 229 73
7 | 00867 0.041 26.66 80
7 | 0974 0052 33.66 5
s 19 1.53 34.93 317 a0
19 | 0.0664 0.066 4245 110
30 19 ! L8 | 4728 429 145
13 | 00745 0.083 53.43 125
19 0.0837 0.1045 67.45 145
70 19 | 2.14 68,34 620 185
19 | 0.0040 0.132 8507 165
93 13 | o 1.52 | 9473 BH0 230
19 | 00053 0. 166 107.76 195
120 a7 | 705 | 119.75 1086 260
a7 | 0.0822 0196 126.58 270
150 37 | 2.35 147.11 1334 355
37 D.0900 0.335 151.86 300
37 0.0973 0.275 177.50 325
185 37 2.52 184.54 1673 405
37 0, 1040 0.314 202,78 360
240 61 | 2.25 242,54 2199 480
37 l 01162 0392 25315 405
300 0] | 252 | 304.2 2759 560
[ | 0.0992 | 04m 3042 453
61 | 0.1071 01550 3545 4%
A l 0.1109 0,589 380.1 500
400 [ | 2.85 3891 3528 680
61 01143 0.628 405.2 515
61 | 0.1215 0.709 4563 555
500 &l 3.20 i 490.6 4448 600
[ 0. 1280 0.785 506.4 585
630 127 | 2.52 633.4 5744 910
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-
Substrate Compatibility Steel, Stainless Steel, Ductile Iron, Other Metals, FBE, Epoxy, PE, PP
Surface Preparation SSPC SP-3 Power Tool Cleaning or SSPC SP-6/NACE No. 3
Commercial Blast Cleaning
Properties Handy Cap IP Handy Cap
Owerall size 4" x 4" 47 x 4"
(101 mm x 101 mm) (101 mm x 101 mm)
Plastic Sheet Size 2.75"x 4 275" x 47
(70 mm x101 mm) (70 mm x101 mm)
Holiday Detection Sefting 5000 V 5000 V
r o -20°F to +140°F -40°F to +165°F
Service Temperature Range -29°C 10 +60°C -40°C 10 +74°C
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Nnr;::i“ﬁrm Nominal Wire Overall conductor Resistanceat BTS;T::.:?:‘ d
diameter diameter weight e
mm | NRxmm | mm | KgKm | Ohmkm | KN
50 1.80=19 b 436 | 0.3759 | 19.8
70 2.10=19 105 | 503 0.2762 | 26.9
95 2.50x19 12.5 B40 0.1949 38,1
120 2. 80=19 14 1054 01554 | 478
150 | 2.50%37 15.7 1326 I D238 | ab.1
185 2.50%37 17.5 1640 01003 | 742
240 225%61 202 2208 0.0753 89
300 | 2.50=61 225 2226 | 0,061 | 1223
400 2.89=h1 26 3643 (10456 | 1634
500 1 3.23%6] i 91 | 4550 | 00365 I 204.2
35 g juaw giaSgy b us (LIS
: ’ Permissible Min Bending Orverall Insulation Current Carrying
Cross Section | py)ling Force Radius diameter thickness | Capacityin Free air
mm? | N mm mim | mimn I A
"6 | 0 | 2 | 47 | o8 | 54
10 400 26 f 1 I 73
16 KO0 32 7 1 ! o8
25 1250 39 B.7 1.2 129
35 1750 44 10 1.2 1538
50 2500 52 11.5 1.4 I 198
70 3500 a0 13.5 1.4 I 245
a5 4750 (i} 157 1.6 I 292
120 A000 76 17.5 ] I 344
150 7500 R4 19.2 1.8 I 391
185 9250 94 21.5 2 I 448
240 | 120600 106 24.5 2.2 528
300 15000 118 2715 2.4 iR
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ECDA ujgan au algl g iig wlalil | s p3lo

Clese
Current Voltage AC Current
CONDITIONS phhoabies Gradient Surveys | Pearsen Eleetro | Attenuation
{cls? (ACVG and (DCVG) g Surveys
o ! 5 | 5 5 — ,I Ty
Anodic z::::: on bare | 2 3 3 3 [ 3
Mear river or water |
crossing 2 3 3 2 2
Under frozen ground 3 3 3 2 1,2
Stray currents 2 1,2 2 2 1,2 |
Shielded corrosion '
activity 3 3 3 3 3
Adjacent metallic ' :
2 1,2 3 2 1,2
___ structures | ) | il | - | .
Near parallel pipelines | 2 1,2 | 3 2 : 1,2
Under high-voltage
altemnating current
(HVAC) overhead electric z 1.2 2 2 3
transmission lines |
Shorted casing | 2 2 2 2 | 2
‘Under paved roads | 3 3 3 2 1,2
Uncased crossing | 2 1,2 2 2 12
Cased piping [ 3 3 i 3 & 3
At deep burial locations 2 2 2 2 2
Wetlands (limited) 2 1,2 2 2 1,2
Rocky terrain/rock
3 3 3 2 2
ledges/rock backfill

(A)Limitations and Detection Capabilities: All survey methods are limited in sensitivity to the type and makeup of the soil, presence of
rock and rock ledges, type of coating such as high dielectric tapes, construction practices, interference currents, other structures, ete.
At least two or more survey methods may be needed to obtain desired results and confidence levels required.

Shielding by Disbonded Coating: None of these survey tools is capable of detecting coating conditions that exhibit no electrically
continuous pathway to the soil. If there is an electrically continuous pathway to the soil, such as through a small holiday or orifice, tools
such as DCVG or electromagnetic methods may detect these defect areas. This comment pertains to only one type of shielding from
disbonded coatings. Current shielding, which may or may not be detectable with the indirect inspection methods listed, can also occur
from other metallic structures and from geclogical conditions.

Fipe Depths: All of the survey tools are sensitive in the detection of coating holidays when pipe burials exceed normal depths. Field
conditions and terrain may affect depth ranges and detection sensitivity.

KEY

1-Applicable: Small coating holidays (isolated and typically <600 mm2 [1 in.2]) and conditions that do not cause fluctuations in CP
potentials under normal operating conditions.

2-Applicable: Large coating holidays (isolated or continuous) or conditions that cause fluctuations in CP potentials under normal
operating conditions.

3-Not Applicable: Not applicable to this tool or not applicable to this tool without additional considerations.
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