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Development of Deep Well Submersible Canned Motors for the Global Market
by Osamu TATEISHI, & Kaname KURITA

This paper presents deep well submersible canned motors for the global market. The market for deep well submersible motor pumps
is recently expanding with the increased use of well water due to population growth and economic development in emerging countries.

Therefore, Ebara Corporation has developed deep well submersible canned motors ZBH4N, ZBH6N, and ZBH8N, which provide the
high quality, reliability, and durability required by the global market, have high thrust load bearings, and meet NEMA standards. The
company has launched the products in the global market.

Keywords: Submersible canned motor, High reliability, High durability, High thrust load bearing, Deep well, High depth, Starter, Single phase
motor, Three phase motor, Clean water
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Photo 1 Exterior of deep well submersible canned motors
(From the left, Model ZBH4N, ZBH6N, and ZBH8N)
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Applicable standards
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Table 1 Specifications of deep well submersible canned motors
Kk ZBH4AN ZBH6N ZBH8N
Model Low Middle High S-type M-type L-type -
(H)jujtjpu ¢ 037 ~055 kW | 075~ 15 kW | 22 ~ 55 kW |37 ~55kW |75~ 22 kW |30 ~ 45 kW |30 ~ 55 kW
HiH 21 1 037 ~ 37 kW 21 1 37 ~ 11 kW _
K Single phase 2 poles 2 poles
Phase/Poles | = 246 1 037 ~ 55 kW 2Hi 1 3.7 ~ 45 kW 248 1 30 ~ 55 kW
3 phase 2 poles 2 poles 2 poles
MMl 50Hz 220,230 V - -
Single phase
) HiiH 60Hz
FEE BE Single phase 220, 230 V 230V - -
Urequency/ =4 50H 380, 400, 415 V(45 kW B <)
Voltage — z g ) 7w
3 phase 220, 230, 380, 400, 415 V (45 KW is excluded.) 380, 400, 415 V
§i§ﬁ;§?{z 220, 230, 380, 400, 460 V 200, 230, 460 V 460 V 380, 400, 460 V
i 7 5 A P
Thermal class
[EEa] FCREREH I, CCW (il 72 & WC)
Rotation Counterclockwise/CCW (When viewed from the shaft end)
WH A&k (pH 65~ 8)
Fo 7Rk | Type Clean water
Liquid handled | ;&
fi’?fg 40T 35C : 37~ 37 kW, 25C : 45 kW 30C
emp.
= NS 5 S
BhwAIRR 0063 m/s 015 m/s 015 m/s
Min. cooling velocity
KGR
Max. depth 150 m 300 m 300 m
AR Ll & 300 N 1330 N 2450 N
27 A Mid | Up side
Thrust bearing | i x 22500 N
max. load Down side 1500 N 3000 N 6500 N 7840 N 15700 N (27500 N) 44500 N
A TaY Ly 7)) 3= VKB
Filling liquid Propylene glycol water solution
il FANY =) AH == (SiC/SiC) FA N =
Shaft seal Oil seal Mechanical seal Oil seal
AP SUS304
Frame 304 stainless steel
Tl SUS431
. Shaft 431 stainless steel
Materials 755k FC200 + SUS304 %75— FCa00 + A AR LI SUSI04 | susa0q
Bracket Cast iron + 304 stainless steel cover ast. tron + Epoxy electrodeposition 304 stainless steel
coating or 304 stainless steel
AT A Nl H—R
Thrust bearing | Carbon
"
TEILBLEE NEMA MG 1
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Submersible cable Shaft

HRRY) I —
Sand collar
B 75 ANZIN =)y
Power side bracket Mechanical seal
U7 L — B
AR DTV Power side frame plate
Power side radial bearing

FEHUR N
s Filling resin
Terminal block
TIIN—=AFGANTARY
Upper thrust disc

TSI

Motor coil

HAE
Filling liquid

TL—24

/ Frame

AT—=%

|_— Stator

o—%
Rotor — |

AT=FFvy
Stator can

AT AN
Thrust bearing

ATANTARY
Thrust disk

AFGAM R
Thrust bearing pad

BLARE T 7 Vi
Opposite side radial bearing

SRR 7 L— 2 AR

Opposite side frame plate

TAXT T
Diaphragm

B 77 b
Opposite side bracket

K1 Fv > FE—FHEER (ZBH6N (S) %)
Fig. 1 Canned motor sectional view (Model ZBH6N(S))
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Piping
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Well casing
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Deep well submersible pump
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Deep well submersible motor
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Fig. 2 Example of deep well submersible motor pump use
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Table 2 Types of starting method for single phase motors

USLUIWTEY
Starting method

a7 Yo
(PSC/Permanent split
capacitor)

3> 7 AR )
(CSIR/Capacitor start
induction run)

3 ¥ 7 A IAENERE) X
(CSCR/Capacitor start
capacitor run)

SR E) i 3
(Split phase)

G| W, WSRO T U | IREIRE S RS RRIC Y |PSCECSIRZ A b B 7274 7 | B IKHLO K & il Ih 2
Explanation Efft. WMEIAA Yy FARD | 7 &6, BEIHR Ay | T, HERHCIERD R, I | THE), HEIHBALY FI2T
720, BIFREEOZBIIRG | FISTUEES, T R VIR, aEh | B0 EEd
A capacitor is always A capacitor is connected to | 1fHDFF 21, It starts by auxiliary
connected to auxiliary auxiliary winding only at This type is a combination of | winding with large
winding. the time of starting. PSC and CSIR. resistance.
Starting switch unnecessary. | It is detached by a switch The characteristic is the best. | It is detached by a switch
It is resistant to voltage after starting. Two capacitors in total, 1 piece | after starting.
fluctuations. for always-on connection and 1
piece for starting.
avF Y
Number of capacitors 1 1 2 0
WRENA A v F AN % P2 %
Starting switch Unnecessary Necessary Necessary Necessary
2 J 2 .
I fagh vy Wl K GIY NS R SRR
Starting Starting torque: medium- Starting torque: large Starting torque: large Starting torque: medium
characteristics small ’ ’ ’
fﬁfﬂ% Gid Avsflf:a e Gid Avjfa e
characteristics g g
ZBHAN & HiJ) - - - ~
Model ZBHAN output 037 ~ 2.2 kW 0.37 ~ 0.75 kW 1.1~ 37 kW 037 ~ 1.1 kW
ZBH6N ! 1)) _ _ . _
Model ZBH6N output ST~ LKW
4. HhHh W IC

BH2 WATA Mgz
Photo 2 High thrust load bearing
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