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1. Peabody, A. W. (2001). Peabody's control of pipeline corrosion (No. Ed. 2). Including:

» Derived from equations in “Calculation of Resistance to Ground,” by H.B. Dwight.
Electrical Engineering, (1936).

» Derived from equations in “Earth Conduction Effects in Transmission Systems,” by
Erling D., Sunde. D. Van Nostrand Co., Inc. (1949).
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W., Prinz, W. (1997) Gulf Professional Publishing.
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March 2026


http://www.nace.org/cstm/education/Course.aspx?id=a3e43c95-af11-db11-953d-001438c08dca
http://www.nace.org/cstm/education/Course.aspx?id=d22c3c73-af11-db11-953d-001438c08dca
http://www.nace.org/cstm/education/Course.aspx?id=9ca1a631-af11-db11-953d-001438c08dca
http://www.nace.org/cstm/education/Course.aspx?id=a3e43c95-af11-db11-953d-001438c08dca
http://www.nace.org/cstm/education/Course.aspx?id=a3e43c95-af11-db11-953d-001438c08dca
http://www.nace.org/cstm/education/Course.aspx?id=a3e43c95-af11-db11-953d-001438c08dca

2| Uim

P
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2. NACE SP 0177 (2014), “Mitigation of Alternating Current and Lightning Effects on
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4. NACE SP 0193 (2016), “External Cathodic Protection of On-Grade Carbon Steel Storage
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Steel Offshore Structures Associated with Petroleum Production”
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Methodology”

7. NACE SP 21424 (2018), “Alternating Current Corrosion on Cathodically Protected
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Vessels.”

10. NACE TM 0102 (2002). “Measurement of Protective Coating Conductance on
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1. NACE SP 0207 (2007), “Performing Close Interval Potential Surveys and DC Surface
Potential Gradient Surveys on Buried or Submerged Metallic Pipelines.”

2. NACE SP 0497 (2012), “Measurement Techniques related to Criteria for Cathodic
Protection on Underground or Submerged Metallic Piping Systems”

3. NACE SP 0102 (2002), “Measurement of Protective Coating Electrical Conductance
on Underground Pipelines.”

4. NACE SP 0290 (2007), “Impressed Current Cathodic Protection of Reinforcing Steel in
Atmospherically Exposed Concrete Structures.”

5. NACE SP 0196 (2015), “Galvanic Anode Cathodic Protection of Internal Submerged
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Pigmentation for use as an Anode on Atmospherically Exposed Reinforced Concrete.”
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Temperature Limits for Insulative Coatings used for Personnel Protection.”
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NACE SP 0487 (2007), “Consideration in the Selection and Evaluation of Rust
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28.ASTM B418 16-a, “Standard Specification for Cast and Wrought Galvanic Zinc
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29.DIN 30676 (1985-10), “Design and Application of Cathodic Protection of External
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Protection of Pipeline Systems — Part 1: On-land Pipelines.”
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33.“A Comparison of Anodes for Impressed Current Systems,” Jakobs, J.A., NACE
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fo= [

TE R
Rv = resistance (Q)
p = resistivity (Q-cm)
L = anode length (ft)
d = anode diameter (ft)

OR

= [zl [ 5] =1

TE R
Rv = resistance (Q)
p = resistivity (Q-m)
L = anode length (m)
d = anode diameter (m)
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AR E FHAR AR ERE
o= 2] 2] 1+ [ mcoom)

TEMER:
Rv = resistance (Q)
p = resistivity (Q-cm)
L = anode length (ft)
N = number of anodes
S = anode spacing center-to-center (ft)
d = anode diameter (ft)

OR

Ry = ||| [|%] - 1+ [5]m(0.66M)]

TEMRE.:
Rv = resistance (Q)
p = resistivity (Q-m)
L = anode length (m)
N = number of anodes
S = anode spacing center-to-center (m)
d = anode diameter (m)

HER B EEER AL



BA7K P RHAR R i H FH
Ry = [0.00;21p] [ln Fmﬂ@} + % _ @ _

TEMEE :
Ry = resistance (Q)
p = resistivity (Q-cm)
L = anode length (ft)
S = twice the anode depth (ft)
d = anode diameter (ft)

OR

2
R, = [L] [ln [4L +4L\/52+L2] + s Vsz+iZ
27L ds

TEMEE :
Ry = resistance (Q)
p = resistivity (Q-m)
L = anode length (m)
S = twice the anode depth (m)
d = anode diameter (m)
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Ry
Ry =—F
T™ N

TEMHE.:

Rt = resistance of multiple horizontal anodes (Q)

F = Anode Interference or Crowding Factor
Ru = resistance of single horizontal anode (Q)
N = number of anodes

RHAR[B]E)TFL (Crowding Factor)

F=1+

— In[0.66N]

TEMPE
F = Anode Interference or Crowding Factor
p = resistivity in (Q-m)
Ru = resistance of single horizontal anode (Q)
N = number of anodes
S = distance between anodes (m)

KIRCHHOFF’S LAW

Vm == Et

TEW .
Vm = voltage drop across the voltmeter
Rm= voltmeter input resistance
R: = total resistance
E: = true potential
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BB VR T s

(Pouillet’s Law)

TEMEE :
R = resistance (Q)
p = resistivity in ohm-cm
A = cross-sectional area in cm?
L =length incm

BRI RBEEEKE
L = 2d tan 60°
TEMEE :
d = perpendicular distance between anode and

structure
L = length of structure receiving protection

1 BEHE R
°C =2 (°F - 32°)

°F = § (°C + 32°)

March 2026

WENNER 15 fH 28
p=2m AR

TEMRER.: p = soil resistivity in (Q)
A = distance between probes in cm
R = soil resistance (Q) {instrument reading}

OR
0=1915 AR
1T

p = soil resistivity in ohm-cm
A = distance between probes in feet
R = soil resistance (Q) {instrument reading}

WEF R

EHE:
e Applied Test Current = It
e Voltage Shift resulting from Applied Test Current AV; and AV,
AVave
Al7
e Pipe Coating Resistance, Rc = Ry *A, where A = idl

* Resistance-to-earth of Pipe, R, =

e Pipe Coating Conductance, S = Ri

c
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FORAL AR E
b o h(=K)
- [k ()|

FEME

Etye = true potential (V)

K = input resistance ratio R; /Ry,

R; = lowest input resistance (Q)

R;, = highest input resistance (Q)

V; = voltage measured with lowest input resistance (V)
V5, = voltage measured with highest input resistance (V)

Vin _ Rm
Etrue Rt
TEMREE:

Vm = Voltage of the meter

Etwe = True potential difference

Rm = Meter resistance

Rt = Reference electrode resistance to earth

THR L HL PR
Rc=R; — R,
TEMHEL.

Reirc = Resistance in the measuring circuit, excluding the meter
resistance

March 2026

HWEEET AN

(Von = Vorr)

® Ry re =resistance at remote earth in ohms
e Von = Vpc with test current “on”

e Voif = Vpc with test current “off”

e |t =test current

® Ry re = resistance at remote earth in ohms
e 1. = specific coating resistance
e | =test current

S ERRERE
E = Ecq,, + k(T — 25°C)
TEMHE.:

.. .omV
K:= temperature coefficient in z

°C
E:= reference potential at temperature T in °Csue

o
E®s

ocsyp = reference potential at 25°C



=3
a=.,/rg
TEMEE :
a = attenuation constant
r = longitudinal resistance of structure (Q)
g = conductance to earth in S
7" - RLAS
TEMEE :
r’ = specific leakage resistance (Q-m? (Q-ft?))
R = average total leakage resistance (Q)
As = total surface area (m? (ft?))
R r
= |=
9
TEMEE :

R = characteristic resistance
r = longitudinal resistance (Q) of structure
g = conductance to earthin S
Rss = resistance (Q) looking into open line

March 2026

ISshGE R

_ Ry * Etrye
t — 7
TEMRE.:
Rt = Total Circuit resistance
Rm = Input resistance of meter
Etrue = True Potential (V)
Vm = Potential Measured (Vh)

WERZE

1000
ptest

Rsect@io000-cm = Rsect *

1EMEL. Rsect@10000—cm = specific coating resistance
Rsect = measured resistance

ptest = soil resistivity

ge = Specific coating conductance
1. = Specific coating resistance
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TEMEE
Iac = AC current density (A / m?)
Vac = AC volts (V)
p = soil resistivity (Q-m)
d = holiday diameter (m)

ThERa B B
TEWH .
p <1000 O-m
r=(0.08+/If+p)
OR:
FEMHFE.:
p > 1000 O-m
r=(0.047*[If xp )
fAlfE

r = power arc distance (m)
If = fault magnitude (kA)
p = soil resistivity (Q-m)

March 2026

EM == EMO +_ln

NERNST 523X

+

RT aoM"

nF oM’

Ey = metal potential

EMO= metal potential at standard conditions
R = universal gas constant (8.31J) * mol™* «°K%)
T = absolute temperature (°K)

n = number of electrons transferred

F = Faraday’s Constant (96,500 coulombs)

Mt . - . ..
a”  =metal ion activity (a=y¥m, where ¥ is the activity

coefficient (always <1) and m is the molar

concentration of the metal ion)

aM’= metal activity (assumed to be 1)



BARNES /2 (LAYER)

PL1=2+m*L* Ry4

RL2= R1Ry
(R1—R2)

PL2=2+m+L,* Ry,

RL3= R7R3
(R2—R3)

PL3=2+m*L3* Ry 3

(Resistivity of Layer 1)

(Resistance of Layer 2)

(Resistivity of Layer 2)

(Resistance of Layer 3)

(Resistivity of Layer 3)

March 2026

TEMRE.:
pL1 = Resistivity of layer 1 (Q-m)

Rz = Resistance of layer 2 (Q)

R1= Resistance measured to depth L; (Q)
R2 = Resistance measured to depth L, (Q)
pL2 = Resistivity of the layer 2 (Q-m)

Ris = Resistance of layer 3 (Q)

Rz = Resistance measured to depth L1 (Q)
Rs = Resistance measured to depth L, (Q)
pis = resistivity of layer 3 (Q)
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A%/ AL

B3 TES 00, BT, BRERGTURL WRES IR
£t AL 7R SR S AN T

N LENRIE

Prefix Symbol Factor Power

tera T 1 000 000 000 000 1012
giga G 1 000 000 000 100
mega M 1000 000 106
kilo k 1000 103
hecto h 100 102
deca da 10 101
(none) (none) 1 100
deci d 0.1 10-1
centi c 0.01 10-2
milli m 0.001 10-3
micro M 0.000 001 10-6
nano n 0.000 000 001 10-9
pico p 0.000 000 000 001 10-12

YERERE 2, B LRGN E NS E TR,

March 2026

1,000,000 volts
1,000 volts

1.0 volt

0.100 volt
0.010 volt
0.001 volt
0.000001 volt

1,000,000 amperes
1,000 amperes

electromotive force — any voltage unit
any voltage unit

volts

millivolts

microvolts

any amperage unit

milliamperes or milliamps
microampere or microamps
Resistance

1 megavolt
1 kilovolt
1000 millivolts
100 millivolts
10 millivolts
1 millivolt
1 microvolt

1 mega-ampere
1 kiloampere0 ampere

= 1000 milliamperes

0.100 ampere
0.010 ampere
0.001 ampere
0.000001 ampere

1,000,000 ohms
1,000 ohms

1.0 ohms

0.100 ohm
0.010 ohm
0.001 ohm
0.000001 ohm

1 meter
1 meter
1 inch
1 foot

100 milliamperes
10 milliamperes
1 milliampere

1 microampere

1 mega-ohm

1 kilo-ohm
1000 milliohms
100 milliohms
10 milliohms

1 milliohm
1 micro-ohm

100 cm
1000 mm

2.54 cm
30.48 ¢
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TE JB AR 5C HY R v TR ISR 1 55 2 il B PR B

1 A/ft2 =10.76 A/m2 1inH20 =249.1Pa
1 acre =4,047 m2=0.4047 ha 1 knot =0.5144 m/s
1 Ah/Ib =2.205 Ah/kg 1 ksi, =6.895 MPa
1 bbl (oil, US.) =159 L=0.159 m3 1lb =453.6 g =0.4536 kg
1 bpd (oil) =159 L/d =0.159 m3/d 1 Ibf/ft2 =47.88 Pa
1 Btu =1,0551J 1 p/ft3 =16.02 kg/m?3
1 Btu/ft2 =11,360 J/m?2 11b/100 gal (U.S)) =1198¢g/L
1 Btu/h =0.2931W 1 lb/1.000 bb| =2.853 mg/L
1 Btu/ht2 = 3.155 W/m?2 (K-factor) 1 mA/in2 =0.155 mA/cm?2
1 Btu/hft2°F =5.678 W/m2K 1 mA/ft2 =10.76 mA/m2
1 Btuin/hft2°F =0.1442 W/mH, 1 Mbpd (oil) =159 klL/d = 159 m3/d
1 cfm =2832L/min =0.02832 m3/min 1 mile =1.609 km
=40.78 m3/d
1 cup =236.6 mL=0.2366 L 1 square mile =2.590 km?2
1 cycle/s =1Hz 1 mile (nautical) =1.852 km
11t =0.3048 m 1 mil =0.0254 mm = 25.4 pm
1ft2 =0.0929 m2 = 929 cm?2 1 MMcfd =2.832 x 104 m3/d
1fts =0.02832m3=28.32L 1 mph =1.609 km/h
1 ftIbf (energy) =1.3561J 1 mpy =0.0254 mm/y = 25.4 pm/y
1 ftbf (torque) =1.356 Nm, 1oz =28.35¢g
1ft/s =0.3048 m/s 1 oz fluid (Imp.) =2841mL
1 gal (Imp.) =4546 L =0.004546 m3 1 oz fluid (U.S.) =29.57 mL
1gal (US)) =3.785L=0.003785 m? 1 oz/ft2 =2.993 Pa
1 gal (U.S.)/min (gpm) =3.785L/min =0.2271 m3/h 1oz/gal (US.) =7.49¢g/L
1 gal/bag (U.S.) = 89 mL/kg (water/cement ratio) 1 psi =0.006895 MPa = 6.895 kPa
1 grain =0.06480 g = 64.80 mg 1 qt(Imp.) =1.1365L
1 grain/ft3 =2.288¢g/m3 1qt(U.S) =0.9464 L
1 grain/100 ft2 =22.88 mg/m23 1 tablespoon (ths) =14.79 mL
1hp =0.7457 kW 1 teaspoon (tsp) =4929 mL
1 microingh. (Min) =0.0254 ym = 25.4 nm 1 ton (short) =907.2 kg
1lin =0.0254 m=254cm =254 mm 1 U.S. bag cement =42.63 kg (94 Ib)
1in2 =6.452 cm2 = 645.2 mm2 1yd =0.9144 m
1in3 =16.387 cm3=0.01639 L 1 yd2 =0.8361 m?2
1 indbf (torque) =0.113 Nm, 1 yd3 =0.7646 m3
1 inHg =3.386 kPa
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FHZ g Rl R B AR5

. . sh@ | BERY
S HH 25°C (mV/°C)
(V/sHE)

Cu/CuSOs4 (CSE) Sat. CuSOq4 +0.316 0.9
Ag/AgCl (SJ) (SSC) 0.6M NaCl (3'2%) +0.256 -0.33
Ag/AgCl (LJ) (SSC) Sat. KCl +0.222 -0.70
Ag/AgCl (LJ) (SSC) 0.1N KCI +0.288 -0.43
Sat. Calomel (SCE) Sat KCl +0.244 -0.70
Zn (ZRE) Saline Solution -0.79

Zn (ZRE) Sail -0.80

SJ - solid junction

March 2026

LJ - liquid junction
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2 P FHARA R TR AK R B R H RN B AR

Theoretical Consumption Theoretical Typical
Rate Capacity Efficiency (1)
kg [ Ay Ib. [ Ay Ay [ kg Ay [ Ib. %
Magnesium 3.98 8.76 0.250 0.114 50
Galvanic Anode
- Zinc 10.76 23.50 0.093 0.042 90
Material
Aluminum 2.94 6.49 0.340 0.135 85-95
.
Graphite / Carbon 0.1to 1.0 0.22to 2.2 10.1 to 1.0 4.5 to 0.45
Impressed Current - —
High Silicon Iron 0.25 10 1.0 0.55to 2.2 4.0to 1.0 1.2 to 0.45
Anode
Steel 9.1 20 0.11 0.05 90

TR PEHANR & &R S AR R PR 1R B 5 T A 2 kAT &AL

CO A B 52 ) 283 TR ke B A PR 5
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25° CAKAPERI S BY F A -pHIER

210123 456878 9% DPNRUTUSES

ER“BRER°REBRRB"Reas™

2-1012 3 45678 9% DP1NTR2TUSS

pH
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S Bk %
e
A
CSE +0.316 2 =
0.06V
SSC(S)) T 0.256--A-- 0072y
SCE + 0.244 —A—
(SJ) = only solid silver chloride (AgCl)
SSC (U) 4 0.222 over the silver wire.
0.80V
0.740V 0.728V (L) = a silver wire surrounded by a
SHE T 0.0 concentrated solution of KCI.
1.116V
Y P \ A S
A
0.316V
ZRE | 0.80 X
v
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1| UL
W UEER

BB RS R TARIH (CP3) INEZERANTF:

1. FHERNTELRME T ER:
BRI ‘P TEMm (CP3) AUE

v w1

o VBB R TR AR AL
o SF RIS UER AR ORGSR AR 2 5

v g%z

o TEINATIECE /R BB E R 2R R I 22

o GF RIS UL R AR ORISR AR 2 5

v %%3

o SEARIERI AR ORI R TSR

2. H/HRHIFRER :

‘ P 5 R A R
v SERER A AT 128 oL
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3. SIFENTERRER

a. RH¥RA

v PR DR i AR PR

e

BRI AR DR i 4 AR T 2= 451
%k

sgb

FH B AR = 2 TFE)E (CP3)
ik

4. SERGAIERIE

F O AR RS EIRASA
EFTE .

o NIEFHE B A ALAE,

o FINH A ERIG, AMPPINIERR R T 5 AT MLA W] BES,
UEH BN AMPPAAE ) A AR DR = 4 R o

o RSEMIMEFW, 2 HREBEFENIEIEFH .
o REEmAMARY M TR ERAE , 22 R AR P AEIEAS (Y
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5. BRMRFHMEM

v BRAERF A F G R SR R 2R AR
(i

6. MEFE, FXMMHEHRM:

R, 2RI ANE
v AR i L

FRAAGINER D3, FEBL 8] A % 58 U M FFOAEE R,
U R ATAT BN BTG EER I, B FHED IR G5
v RIS T B
v OIE S SRS HE
R R

BEAE%R : IR EE TER (CP3) - HibMEEIFER, &6 H WM
2173,

v S RE SRR

v IREAR RO H

v EAEE FA
= HRFUEIHAeRE I,
= EZPIFE AR E L,

VIRAEE DO, ATCfEd R EER W, IR 4 R
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FER ¢ HOA RVt NAER.
v FRE R R
v KRR
v AEAERT P

= BIFHAERERNLE,

FE20285E 1 H 20l B ARAEASE B A AT ABEA T8I il
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BN

5 W EIA
UG, G PR K . T8 (a2 4 SRR A Bl DR vt 2 A I AE FH AR DR3P 47 b P =5 AR RR AT 5 e

2 b g Tl

DA AR R 8 D 1 s 2 3 HR 6 il A RN S B . ARTE /R 9 AR P (1 3R IS B A 9 7E SE BB 3 HH SR I
B TR

2 hoe g i
1.7E 25° CIJIE AL -700 mVese, MIFE40° CIf il & s A 2 2

-686 mVDCcse
-700 mVDCecse
-714 mVDCcse
-868 mVDCcse

Cow>»

2. DUTIWIRE PR ZCRs - S SO BRI AR B AR bR A3 K

B Rz

R & m A TIRE
BRI S5

S YIESTEA

0w =
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3. T DU Hode P AE 30K (1 Ji 31 A BB AT 45 K S LI 42

(A=A BATHE
=Rk s 15 Vboc #1 10 Aoc
R T f4345hapE, K=1
YR TEER e =5 30K, 120 KWH
A0 K
B. 9 K
c. 12 K
D. 21 R
4. WRAEVEPLER A, DA WA 6 N A 8 il R ok ?

XA R TS HEL YL 5 i S 10mA / ££2
EYHRRE IR 2 2N 61A/ cm2
PEFAMCRE IR BN 100 mA/m2
B P B R T8 L VAL 25 B N 1OHA/ em?

SRR
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F A

DA AR 7R 8 S 1 R s 2 3 H 6 il A SRS A . AR TE TR 9 AR 25 P () R IS BE A 9 T SE B B HH 1R R I
B T

E PR

SRR N TR RS EE. fEREITERE GERD IO i BT R E BCZ AT, B E RO (CP) i
R E AT EE R BOTHE R

»  4MZ24-inch (609.6-mm)

o KJF 450021 R (0.85-miles or 1.237-km)

- BHHEMEENL RIS EMRBIE R, FEN6nil; BiEZINE — Zi B IMPRE
o EEMRLEAL IR B R B A T0m1 1 S IR =

- ZERBEEA ST HRNPIRGRT R%
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IZHDDBUE I I B HRAE I — i NI 2 R IR, HP il ME R

mﬁzwﬁ(ﬁi)%;ﬁtiz?ﬁﬂﬁ b7 65 )2 ot 15 O TR A RG] (%) iBEE =R %)
onm-
B - 100 0
10,000 = 3 97
25,000 —fR 1.2 98.8
50,000 —fg 0.6 99.4
100,000 4F 0.3 99.7
500,000 n= 0.06 99.94

B Ji 2 i R B
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AR N AR -
LA MR ERA: 0.050 Anc
%J\E: EE{TL V4 A\
HA () -0.700 VDCose -0.630 VDCose
3 H Lo -1.400 VDCose -1.300 VDCose
l7 EEL FRL o7 -0.850 VDCose -0.780 VDCose
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M afiREiE & T IS EE B R Z R ?
A. AL AL

B. & 1H FL ALK

C. B )= i i 3 A

D. B = 3 ik

ARG, EIEX ) B ER 2 2
3.00

10.7 Q

13.7Q

16.3 Q

OCOow>

TEARZGI, BB = e Z g 2 b7
A. 52,298 Q-ft? (56,931 Q-m?)

B. 250,364 Q-ft? (1,269,4896 Q-m2)

C. 302,535 Q-ft? (3,257,536 Q-m?)

D. 650,000 Q-ft? (6,996,542 Q-m?)
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4. [EAEGF, EEHEERSESZD?
A. 1.305 pS
B. 2.000 uS
C. 2.300 pS
D. 3.304 pS

5. MRIEEGISAESE, EEIER-0. 900Vese At B BT 75 ) S HLIR & 22 /b2
A. 50.00 mApc
B. 90.00 mApc
C. 100.00 mApc
D. 1500.00 mApc

6. TR EE, X E R ET I
A. Poor
B. Fair
C. Good
D. Excellent
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% - HipE

1. A
2. C
3. B
4. B
BR - R=UIEE
1. C
2. B
3. C
4. D
5. B
6. C
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EATNAN

AR AR A 5 ET1-108 ARyERIET1-30XS Bl2EHE S . HiMAM, HA T Dk
AT . BEA R B AT HE T T LA

FEE BRI G -
v SRV WIE AR I AR ERAE DT N CL AT F . HoAh g il
o MTZHEZRS, fEGooglefd i Hh Al AR BZ A G it BT .
= https://play.google.com/store/apps/details?id=calc991.calculator.scientif
ic.xs30.t34.free&pcampaignid=web_share
» SERIOSRGH 7, AT LRSI N H HE 2R~
o W ATLAE TI-30XSHY St BAR T4 ). (RZ$ 20.00 3£70)

v AR DME AT RS TR =0 e g,

exx - ee-xx

sinhxx =
2

Key stroke example for sinh xx is 2", hyperbolic (hyp), sin, enter number, ), enter.

ee™ + gg™*
e coshxx =
2
e tanhyy = sinhxx _ ee™-ee™
XX cosh xx ee™+ g™
e cothxx = coshxx _ ee™+ee™
XX sinh x et - ee™™
_ 1 _ 2
* sechxx = —eoshr =
1
e ¢schxx = — 2
sinh z eerl - g™
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https://play.google.com/store/apps/details?id=calc991.calculator.scientif

Standard Calculator Standard Mode Functions
Add
Subtract [-]
Multiply
Divide E|
Negative ()]
Percentage @
Square Root Example: 4[]
Reciprocal (Inverse) X Example: 1 E 2 E|
Store value to variable | Example: 3[*]5[E] M4
Access variable Example: 7[MRCH

Clear variable

Add
Subtract
Multiply
Divide
Negative
Percentage
Square Root

Access variable

Numeric Notation

Standard (Floating Decimal)
Notation (digits to the left and right of decimal

Scientific Notation
(1 digit to the left of decimal and appropriate
power of 10)

Engineering Notation
(numer from 1 to 999 times 10 to an integer
power that is a multiple of 3)

March 2026

Reciprocal (Inverse)

Store value to variable Example: 3[*s[enter [stop]X][enter]

El
=
&l

Scientific Mode Functions

ez mE

[%]
M Example: Pndl/]4[enteq
Example: 2[XTJenter]

X or  Example: 7|I|W][recall][enter]|enter|
nd|[recall]

mode menu options
NORM SCI ENG
FLOATO012345 ...

eg. 123456.78
e.g. 123456.7800

mode menu options
NORM SCI ENG eg. 1.2345678%105

mode menu options
NORM SCIENG  eg.12345678%103



=

Fractions
Simple fractions
Mixed numbers [Un/d]
Conversion by/w simple fraction and mixed number [n/d 4w Un/d]
Conversion b/w fraction and decimal [FI > d]
Powers, roots, and inverses
Square a value E|
Cube avalue
L
Raise value to specified power Exa;ni{E )
Square root W] Ex lli.](féﬁ):
Example (n'™ root):
Rediprocal 5" root of 8
s5pndiri 8
Pi
PI () [7]
kS

FHATHRG Al BE ol e T SR S R s O 0 3G 30 5 e R P R o BRI AR &5 SR
NIRRT, R EA TR R U $HL e 1T IR AR R M Bk 2UOE
Ot

Answer Toggle

Press the B key to toggle the display result between fraction
and decimal answers, exact square root and decimal, and

exact pi and decimal.
Example
Answer [2nd) [+] 8 e 5
toggle B 202
o 3 2z
o 2.828427125

ER: UTEREEAT, BRTHRFOLIERREL.

o WREKRILILFEF AL, 15T I ERA 08 B iUy R it
TR EH AN R NERM LR R a R AT A

HERE, BETRMEHBTHEHTRITHES.
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