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Foreword 

(This Foreword is not a part of IEEE Std 392-1976, IEEE Recommended Practice for Achieving High Reliability in Electronics 
Transformers and Inductors.) 

T h i s p u b l i c a t i o n is i n t e n d e d t o p r o v i d e gu ide l ines t o sy s t ems a n d t r ans fo rmer eng inee r s for the 
des ign a n d m a n u f a c t u r e o f t r ans fo rmers a n d i n d u c t o r s o f h i g h re l iabi l i ty . F o r t he soph i s t i ca t ed 
a p p l i c a t i o n s o f these c o m p o n e n t s s u c h as m a n n e d space veh i c l e s , satel l i tes , miss i les , a n d under ­
sea t e l e p h o n e sys tems , re l iabi l i ty is impe ra t i ve b e c a u s e o f t he h i g h cos t o f a c o m p o n e n t fai lure. 

I m p r o v i n g re l iabi l i ty in t he m a n u f a c t u r e o f t r ans fo rmers a n d i n d u c t o r s p r ima r i l y i nvo lves at­
t e n t i o n t o de ta i l c o u p l e d w i t h c lo se c o n t r o l s in all phases o f m a n u f a c t u r e . H o w e v e r , t he efforts ex­
p e n d e d in i m p r o v i n g re l iab i l i ty a lso inc rease cos t s w h i c h m u s t be eva lua t ed b y t he user. A s a re­
sult , t he re l iab i l i ty effort wi l l o f ten d e p e n d o n w h a t t he c u s t o m e r is w i l l i ng t o p a y . 
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ΙΈΈΈ Recommended Practice for 
Achieving High Reliability in 

Electronics Transformers and Inductors 

1. Scope 

T h i s d o c u m e n t is a gu ide t o t he des ign a n d 
m a n u f a c t u r e o f t r ans fo rmers a n d i n d u c t o r s 
fo r u se i n s o p h i s t i c a t e d s y s t e m s s u c h as 
m a n n e d s p a c e veh ic l e s , satel l i tes , miss i les , 
a n d u n d e r s e a t e l e p h o n e s y s t e m s w h e r e h i g h 
r e l i ab i l i t y ' is i m p e r a t i v e b e c a u s e o f t he i m ­
poss ib i l i ty o r h i g h cos t o f r e p l a c e m e n t . S u c h 
c o m p o n e n t s are u sua l ly m a d e for a pa r t i cu la r 
c i rcu i t a p p l i c a t i o n i n sma l l lo t s a n d at i rregu­
lar i n t e r v a l s w i t h c o n s e q u e n t h ighe r un i t 
cos t s . T h i s d o c u m e n t desc r ibes t he types o f 
tests a n d m e t h o d s o f i n s p e c t i o n o f ma te r i a l s 
a n d w o r k m a n s h i p t o ensure re l iable t rans­
formers a n d i n d u c t o r s for use in d e m a n d i n g 
a p p l i c a t i o n s o r i nacces s ib l e sys t ems . 

2. Service Environment 

T h e e n v i r o n m e n t in w h i c h t r ans fo rmers 
a n d i n d u c t o r s c o v e r e d b y th is r e c o m m e n d e d 
p rac t i ce m u s t o p e r a t e d e p e n d s u p o n the appl i ­
c a t i o n . T h e e n v i r o n m e n t m a y i n c l u d e ranges 
o f h u m i d i t y , t empe ra tu r e , a l t i tude , hyd ros t a t ­
ic pressure , v i b r a t i o n , s h o c k , a n d r ad ia t ion , 
u n u s u a l m o u n t i n g s , a n d n o n f l a m m a b i l i t y re­
q u i r e m e n t s . 

3. Definitions 

M a n y o f t he t e c h n i c a l t e r m s used in th i s 
r e c o m m e n d e d p r a c t i c e are de f ined in the fo l ­
l o w i n g references : 

I E E E S t d 100-1972, I E E E S t a n d a r d D i c ­
t i o n a r y o f E l ec t r i c a l a n d E l e c t r o n i c s T e r m s 
( A N S I C 4 2 . 1 0 0 - 1 9 7 2 ) 

1 High reliability in this document refers to an item that is 
not generally available in the market place but which is 
designed and manufactured, at higher procurement costs 
for demanding applications, with considerable care to re­
duce possibilities of failure. 

A S Q C S t a n d a r d A 3 , G l o s s a r y o f G e n e r a l 
T e r m s U s e d in Q u a l i t y C o n t r o l 

I E C 271 (1974) , L i s t o f B a s i c T e r m s , Def in i ­
t i o n s , a n d R e l a t e d M a t h e m a t i c s fo r R e ­
l iab i l i ty 

4 . Design Engineering 

4 . 1 Respons ib i l i t i e s . T h e des ign g r o u p is re­
s p o n s i b l e f o r t h e a c t u a l d e s i g n , m a n u ­
fac tu r ing i n f o r m a t i o n ( tha t is, de ta i l ed d r aw­
ings, p rocesses , a n d p rocedu re s ) , a n d tes t ing 
p r o c e d u r e s a c c o r d i n g t o t he c u s t o m e r ' s re­
q u i r e m e n t s . Af te r p r o d u c t i o n has been initi­
a ted, the des ign g r o u p s h o u l d c h e c k the pro­
d u c t i o n c o n t r o l d a t a for dev i a t i ons tha t c o u l d 
adverse ly affect t h e re l iabi l i ty o f t he s h i p p e d 
p r o d u c t . W h e n ex t r eme rel iabi l i ty is impera ­
t ive, an eng inee r w i t h app l i cab l e t e c h n i c a l 
k n o w l e d g e , a n d des i rab ly a qua l i ty c o n t r o l 
b a c k g r o u n d , s h o u l d be ass igned t o the m a n u ­
f a c t u r i n g a r e a t o p r o v i d e c o n s t a n t sur­
ve i l l ance a n d t e c h n i c a l ass is tance . 

D e c i s i o n s m a d e b y des ign eng ineers ( tha t is, 
w h a t tests are requi red , w h e t h e r ser ia l iza t ion 
is necessa ry , e tc ) o n t he ex ten t o f con t ro l s 
p l a c e d o n m a n u f a c t u r i n g wi l l , o f course , be re­
flected i n t h e cos t s o f un i t s de l ive red t o the 
c u s t o m e r . 

F i g 1 s h o w s the f u n c t i o n a l in t e rac t ions dis­
cussed in th is s e c t i o n a n d t hose tha t f o l l o w . 

4 . 2 C u s t o m e r R e q u i r e m e n t s . T h e des ign engi­
nee r ing g r o u p is r espons ib le for des ign ing the 
c o m p o n e n t tha t m e e t s t he c u s t o m e r ' s needs 
a n d t e c h n i c a l r equ i r emen t s . T h e s e require­
m e n t s are fo rma l i zed in the off ic ia l p rocu re ­
m e n t d o c u m e n t , the c o n t r o l spec i f i ca t ion (see 
S e c t i o n 8 ) , p r epa red b y o r for the c u s t o m e r . 
T h i s is t he c o n t r o l l i n g d o c u m e n t in regard t o 
the des ign , m a n u f a c t u r e , i n t e n d e d use, a n d 
ope ra t i ng c o n d i t i o n s o f the c o m p o n e n t . It a lso 
s t ipula tes t h e tests t o b e m a d e a n d require-
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